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Dear colleagues,

Two patients share a room on your ICU: A 78 year old patient, 60 kg, suffering from chronic lymphocytic leukemia, chronic renal dysfunction,

pulmonary hypertension in COPD and permanent atrial fibrillation, and a 36 year old woman, 120 kg, without any pre-existing diseases. Both are

diagnosed with septic shock, acute renal failure requiring dialysis, acute respiratory failure and a platelet count below 20.000 mm/3. Both have

developed bacteremic sepsis: the 78 year old patient has a device associated Staphylococcus aureus sepsis, and the 36 year old woman a

pneumococcal pneumonia and associated Purpura fulminans.

Both patients meet the inclusion criteria of a placebo-controlled phase II clinical trial for a new monoclonal antibody that blocks a

biologically plausible inflammatory pathway. Although the active agent has shown a high effectiveness in pre-clinical murine models, results of

the study are rather disappointing: No difference could be observed—as is so often the case.

What are your standards of treatment?

According to the guidelines, of course. But is this really true? You use the same hemodynamic monitoring, the same ventilator settings and

types of dialysis, the same dosage of anti-infective therapy and equal substitution of thrombocytes? Of course you don’t. You wouldn’t stick

blindly to the guidelines and this might be the reason why you do everything right.

The guideline recommendations may not be applied under all circumstances. It rests with the clinician to decide whether a certain recom-

mendation should be adopted or not, taking into consideration the unique set of clinical facts presented in connection with each individual patient

as well as the available resources.

Are pre-clinical hypotheses and models, endpoints of clinical trials and our tools in clinical routine insufficient? Do we need more precise

clinical definitions and a new staging model for sepsis in order to achieve better results when treating organ failure in this heterogeneous disease?

Do we lack better diagnostic markers that allow for a specific, personalized therapy? And—last but not least—do we always control the source of

infection adequately?

The German Sepsis Society (DSG) will address these questions at its 7th Weimar Sepsis Congress entitled ‘‘Precision Medicine for Sepsis’’.

Differential therapy of very old patients, therapeutic drug monitoring of anti-infectives and empirical treatment for multi-resistant pathogens are

just a few examples.

One of the highlights will be the presentation of the new sepsis definitions that are being developed on the initiative of the Society of Critical

Care Medicine (SCCM) by an international Consensus Committee with the involvement of the DSG.

Why Weimar? Due to its unique features, the Weimar Sepsis Congress has built up a reputation on a national and international level: leading

experts from all over the world with excellent publications in basic and clinical research, no parallel sessions—everything under a single roof—

vivid discussions in a smooth and casual atmosphere. And of course the legendary get-together party with the Septic Shockers on the terraces of

the Weimarhalle. Weimar—that’s science, entertainment and culture.

The 7th Weimar Congress—that will once again take place together with the 8th Congress of the German Society of Intensive Nursing Care—

will update you on the current state of knowledge about how to improve treatment of patients by adhering to the guidelines but yet in a

personalized way.

We are looking forward to meeting you!

Kind regards,

Prof. Herwig Gerlach

President

Prof. T. Welte

Vice President
Prof. Frank M. Brunkhorst

Managing Director
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Experimental Sepsis Research

002
Infection 2015

MTTB: A new pharmacological concept for sepsis

Knape T (1), Flesch D (3), Kuchler L (2), Sha LK (2), Giegerich AK

(2), Villa Nova M (5), Labocha S (4), Ferreirós N (4), Schmid T (2),

Wacker M (5), Wurglics M (3), Schubert Zsilavecz M (3), Proschak E

(3), Brüne B (2), Parnham MJ (1), von Knethen A (2)

(1) Project Group Translational Medicine and Pharmacology TMP,

Fraunhofer Institute for Molecular Biology and Applied Ecology

IME, Frankfurt am Main, Germany, (2) Institute of Biochemistry I -

Pathobiochemistry, Goethe University Frankfurt, Germany, (3)

Institute of Pharmaceutical Chemistry, Goethe University Frankfurt,

Germany, (4) Institute of Clinical Pharmacology, Goethe University

Frankfurt, Germany, (5) Institute of Pharmaceutical Technology,

Goethe University Frankfurt, Germany.

Introduction: The nuclear hormone receptor peroxisome-prolifera-

tor-activated receptor gamma (PPAR3) has been shown to play a

potential role in sepsis. Its high expression during hypoinflammation

leads to massive T cell apoptosis. In the cecal ligation and puncture

(CLP) sepsis mouse model, both T cell specific gene knockout and

systemic pharmacological PPAR3 antagonism improved survival.

This led to the proposal of T cell specific PPAR3 inhibition during

hypoinflammation as a new sepsis therapy concept.

Objectives: Because of the critical need for novel drugs and therapeutic

concepts for the treatment of sepsis, the aim was to identify and characterise

a new competitive PPAR3 antagonist for controlled therapeutic use and to

establish T cell specific PPAR3 antagonism as a new sepsis therapy concept.

Methods: A PPAR3-dependent transactivation assay was used to

identify from a compound screen and characterise a new PPAR3

antagonist in human kidney and T cell lines. Cytotoxic effects were

analysed and intracellular accumulation was assessed by LC–MS/MS.

Interactions with the PPAR3 protein were suggested by computational

modeling. Effects on PPAR3 target gene expression in monocytic

MonoMac6 cells were studied at the mRNA level using RT-qPCR.

In vitro effects were verified in the CLP sepsis mouse model in vivo.

Results: (E)-2-(5-((4-methoxy-2-(trifluoromethyl)quinolin-6-yl)me-

thoxy)-2-((4-(trifluoromethyl) benzyl)oxy)-benzylidene) hexanoic acid

(MTTB) was identified and characterised as a new PPAR3 antagonist. It

exhibited competitive antagonism against rosiglitazone, with an IC50

value of 1.6 lM, using the full PPAR3 protein. Alone, MTTB displayed

weak partial agonism and low cytotoxicity. In all cell lines used, MTTB

showed high intracellular accumulation. Molecular docking of MTTB

with the PPAR3-LBD supported direct interaction with the nuclear

receptor. Downstream signaling effects of MTTB were confirmed by its

inhibition of the expression of several PPAR3 target genes. MTTB-

PLGA-nanoparticles also significantly improved survival of septic mice.

Conclusions: MTTB is a prototype for new competitive PPAR3

antagonists for the treatment of sepsis. Compounds from this class

could inhibit T cell apoptosis during sepsis, help to maintain immune

competence, facilitate the controlled therapeutic regulation of

hypoinflammation and thus reduce severity and mortality of sepsis.

004
Infection 2015

A biochip-based liver organoid model of human sepsis

Gröger M (1,5), Rennert K (1), Giszas B (2,5), Weiß E (1),

Kiehntopf M (3,5), Lupp A (4,5), Bauer M (2,5), Claus RA (2,5),

Huber O (1,5), Mosig AS (1,5)

(1) Institute of Biochemistry II, Jena University Hospital, Friedrich

Schiller University Jena, Jena, Germany, (2) Clinic of Anesthesiology

and Intensive Care, Jena University Hospital, Jena, Germany, (3)

Department of Clinical Chemistry and Laboratory Medicine, Jena

University Hospital, Jena, Germany, (4) Department of Pharmacol-

ogy and Toxicology, Jena University Hospital, Jena, (5) Center for

Sepsis Control and Care, Jena University Hospital, Jena, Germany.

Introduction: Liver-dysfunction is an early event in the course of

sepsis-associated life-threatening multi-organ failure. Nevertheless,

detailed knowledge in the complex molecular mechanisms is missing

and impedes efficient therapeutic treatment. Mouse models of sepsis

are frequently used to study molecular mechanisms. However, con-

troversies emerged in respect to limitations in the transferability of

results to human biology. Humanized model systems could help to

address this issue.

Objectives: We aimed to develop a reliable human in vitro organoid

model of the human liver sinusoid for studies of sepsis related liver

dysfunction on the cellular level.

Methods: Microfluidically supported Biochip act as scaffold for an

in vitro organoid model of the human liver sinusoid, composed of

vascular and hepatocyte cell layers integrating non-parenchymal cells

closely reflecting tissue architecture, ultimately enabling physiologi-

cal cross communication in a bio-inspired fashion. Inflammation-

related liver dysfunction was mimicked by stimulation with various

agonists of toll-like receptors.

Results: TLR-stimulation induced a release of pro- and anti-inflam-

matory cytokines and diminished expression of endothelial VE-

cadherin,hepatic MRP-2 transporter and apolipoprotein B (ApoB),

resulting in an inflammation-related endothelial barrier disruption and

hepatocellular dysfunction in the liver organoid. However, interaction

of the liver organoid with human monocytes attenuated inflammation-

related cell responses and restored MRP-2 transporter activity, ApoB

expression and albumin/urea production. The cellular events observed

in the liver organoid closely resemble pathophysiological responses in

the well-established sepsis model of peritoneal contamination and

infection (PCI) in mice and clinical observations in human sepsis.

Conclusions: We conclude that this human liver organoid model is a

valuable tool for studies of sepsis-related liver dysfunction and sub-

sequent immune cell-related tissue repair/remodeling processes. It is a

suitable experimental tool to improve study options on pathophysio-

logical mechanisms of sepsis-related liver failure and the

development of targeted therapeutic strategies.

005
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Chronic critical illness from sepsis is not associated with a
dysfunctional response to T cell receptor stimulation

Borken F (1), Markwart R (1), Requardt RP (1), Schubert K (1),

Spacek M (2), Verner M (2), Rückriem S (2), Bauer M (1,3),

Scherag A (1), Oehmichen F (2), Rubio I (1), Brunkhorst FM (1,4)

(1) Integrated Research and Treatment Center, Center for Sepsis

Control and Care, University Hospital Jena, Jena, Germany, (2)

Center for Prolonged Mechanical Ventilation, Ventilator Weaning

and Home Ventilation, Clinic Bavaria, Kreischa, Germany, (3)

Department of Anesthesiology and Intensive Care Medicine,

University Hospital Jena, Jena, Germany, (4) Center for Clinical

Studies, University Hospital Jena, Jena, Germany.

Introduction: Sepsis is characterized by a disproportionate systemic

host immune response to infection that often culminates in multiple

organ failure (MOF). The current conceptual model invokes a dys-

regulated immune reaction containing both features of

123
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hyperinflammation and protracted immune suppression. The exact

origin of a long-term suppression of adaptive immunity in sepsis

survivors, however, remains an issue of debate owing to the scarce-

ness of data from humans.

Objectives: To assess the long-term consequences of sepsis on T-cell

function in chronic critically ill (CCI) patients with persistent organ

dysfunction.

Methods: Blood was drawn from twelve CCI patients (age: 67

[48–79] years) receiving mechanical ventilation and renal replace-

ment therapy in a long-term care hospital with a history of severe

sepsis formerly treated for 37.8 (18–78) days in an external acute care

hospital. Control blood was derived from gender/age matched healthy

volunteers. CD4/CD8 T-cells were purified via automated magnetic

selection within 6 h of blood draw. Purified T-cells were subjected to

fluorescence sorter-based phenotyping. The response of CD4/CD8

T-cells to a collection of TCR stimuli was assessed at the level of

TCR-signaling, activation marker expression, cytokine production

and proliferation.

Results: CCI patients featured granulocytosis and low, albeit not

lymphopenic, T-cell numbers with normal levels of

CD4(+)CD25(+)FOXP3(+) regulatory T-cells compared to controls.

T-cells from CCI patients showed a higher basal level of activation

and stronger expression of the inhibitory surface receptor PD-1

compared to controls. However, CD4/CD8 T-cells exhibited no

apparent defects in their response to TCR/co-receptor challenge at the

level of proximal TCR-signaling (activation/phosphorylation of

PLCgamma, Erk, Akt, LAT), activation marker upregulation (CD69,

CD25, CD154), cytokine production or expansion.

Conclusions: Severe sepsis patients with CCI feature signs of

immune suppression but their T-cells are not compromised in their

response to TCR stimulation. Potential future immune-modulatory

therapies in CCI patients should target other bottlenecks of the

immune response.
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Cholinergic modulation of hippocampal activity during septic
encephalopathy

Zivkovic AR (1), Bengtson CP (2), Sedlaczek O (3), von Haken R (1),

Schmidt K (1), Brenner T (1), Weigand MA (1), Bading H (2),

Hofer S (1)

(1) Department of Anesthesiology, Heidelberg University Hospital,

Im Neuenheimer Feld 110, 69120 Heidelberg, Germany, (2) Neuro-

biology, Interdisciplinary Centre for Neurosciences (IZN), University

of Heidelberg, Im Neuenheimer Feld 364, 69120 Heidelberg, Ger-

many, (3) Department of Radiology, Heidelberg University Hospital,

Im Neuenheimer Feld 110, 69120 Heidelberg, Germany.

Introduction: Septic encephalopathy is sepsis-related brain dys-

function with a deterioration of cortical functions. The experimental

studies in the rat brain revealed a deranged neurotransmitter profile

during septic delirium. Glutamatergic synapses, essential in learning

and memory, undergo use-dependent changes in synaptic strength,

referred to as plasticity. Permanent strengthening of synapses after a

brief stimulus, termed long-term potentiation (LTP), was discovered

in the hippocampus, and here it has been most thoroughly studied.

Cholinergic neurotransmission plays an important role in regulating

the cognitive functions of the brain. It acts as a signal-to-noise ratio

modulator of sensory and cognitive inputs. The irregularities in brain

functions give rise to the symptoms of delirium, including disorgan-

ised thinking and disturbances of attention and consciousness, which

in turn might affect learning and memory. Possible mechanisms for

cholinergic deficiency include impairment of synaptic functions of

acetylcholine. Imbalances in the cholinergic system during sepsis

might therefore play an extensive role in the septic delirium.

Objectives: The pathogenesis of septic encephalopathy is multifac-

torial and the underlying mechanisms are not yet fully understood.

Septic encephalopathy remains the clinical diagnosis of exclusion

with high mortality rate.

Methods: By using MRI imaging we identified functional changes in

the hippocampal region of patients with severe sepsis and septic

encephalopathy. This finding was further supported by the experi-

mental recordings in the rat brains of lipopolysacharride (LPS) treated

rats by using electrophysiological patch clamp technic.

Results: Critically ill ICU patients, diagnosed with septic delirium

using the CAM-ICU and ICDSC methods underwent diagnostic MRI

scans. The serial MRI analysis revealed increased signal intensity in

the hippocampal region in diffusion-weighted MRI (DWI MRI). We

used endotoxemia model to induce sepsis in the rats. Electrophysio-

logical analysis of the hippocampal neurons in LPS treated rats

showed impaired LTP in the excitatory synapses, as compared to

controls. Application of physostigmine, a blood–brain barrier per-

meable cholinesterase inhibitor, resulted in a partial recovery of LTP

in the hippocampal synapses of LPS treated rats.

Conclusions: The patients with septic delirium show functional

changes in the hippocampus. Furthermore, we show that endotoxemia

affects synaptic plasticity in the rat hippocampus, suggesting the

involvement of this brain region in the pathophysiology of septic

delirium. Moreover, the effect of the cholinergic neurotransmission

onto the induction and maintenance of synaptic plasticity in the rat

hippocampus during endotoxemia suggests that cholinergic neuro-

transmission might play a critical role in septic encephalopathy.

013
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Cytokine-mediated expression shift of vasoactive receptors

Cieselski M, Schumann J, Bucher M

Clinic for Anesthesiology and Surgical Intensive Care, University

Hospital Halle, Saale, Germany.

Introduction: Sepsis is one of the most frequent causes of death in

intensive care units. Initiated by a bacterial infection it is character-

ized by a systemic inflammation. Life-threatening consequences are

not only immune and metabolic dysfunctions but also arterial

hypotension along with vasodilation. The situation is further wors-

ened by the fact that application of vasoconstrictive substances barely

has a stabilizing effect on blood pressure of septic patients. There are

indications that vascular hypo-reactivity is due to an altered expres-

sion of vasoactive receptors in both endothelial and smooth muscle

cells, and that this might be mediated by sepsis-related pro-inflam-

matory cytokines.

Objectives: The aim of this study is to analyze the influence of

sepsis-relevant cytokines on the expression profile of vasoactive

receptors of vascular cells.

Methods: Primary mouse endothelial and vascular smooth muscle

cells (mEC/mVSMC) as well as the human cell lines TIME and

HITB5 were investigated. Cells were treated with a mixture of the

cytokines TNF- ±, IL-12 and IFN-3. In a time series cells were

stimulated for 1/4/8/16/24 h using a mixture containing 100 ng/ml of

each cytokine. In a concentration series cells were stimulated for 24 h

using a mixture containing 0.1/1/10/100 ng/ml of each cytokine. The

expression of the AT1 and AT2 receptors (AT1R/AT2R), MAS

receptor, ACE1, ACE2, ATRAP, ATIP, the adrenergic receptors ±1a,

±1b, ±1d, 22 (Adra1a, 1b, 1d, Adrb2), the vasopressin receptor 1a

(Avpr1a) and the endothelin receptors A and B (Ednra/Ednrb) was

determined using quantitative Real-time PCR.
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Results: Endothelial cells (mEC, TIME) were positive for AT1R,

ACE1, ATRAP, ATIP, Adra1b, Adra1d, Adrb2, Ednra and Ednrb.

Smooth muscle cells (mVSMC, HITB5) were positive for AT1R,

ACE1, ACE2, ATRAP, ATIP, Adra1b, Adra1d, Adrb2, Avpr1a,

Ednra and Ednrb. Cytokine-stimulation of mVSMCs resulted in an

expression modification of all detectable components of the

vasoregulatory system. Remarkably, all vasoconstrictive elements

were significantly down-regulated due to cytokine challenge. At this,

for AT1R and ACE1 a dependency of time and concentration was

found, i.e. down-regulation increased with increasing incubation time

and cytokine concentration. In further investigations the impact of

sepsis-related cytokines on vasoactive receptor expression will be

analyzed also for mEC, TIME and HITB5.

Conclusions: Our data verifies that the cell models used are well

suited for the parallel analysis of cytokine-mediated shifts in

vasoactive receptor expression profiles in both the murine and the

human system. Our data further provide evidence that the limited

effectiveness of vasoconstrictive substances observed in clinical

sepsis treatment might be due to a diminished expression of their

corresponding receptors, and that this effect might be mediated by the

pro-inflammatory cytokines TNF- ±, IL-12 and IFN-3.

014
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Regulation of endothelial Tie2 expression and functional
relevance in a murine sepsis model

David S (1), Thamm K (1), Haller H (1), Ghosh CC (2),

Parikh SM (2)

(1) Department of Medicine, Medical School Hannover, Hannover,

Germany, (2) Center for Vascular Biology Research, Harvard Med-

ical School, Boston, MA, USA.

Introduction: Among vascular receptor tyrosine kinases, Tie2 exhi-

bits the unusual property of being highly activated during quiescence,

giving rise to the idea that Tie2 maintains the adult vasculature. In

sepsis, the Tie2 antagonist Angiopoietin-2 is dramatically elevated

thereby deactivating protective Tie2 signaling.

Objectives: To investigate the influence of sepsis on the total receptor

expression and its functional consequences.

Methods: Tie2 expression analysis via qPCR and Western Bot in

murine lungs [after cecal ligation and puncture (CLP) and LPS] and

in vitro in human umbilical vein endothelial cells (HUVECs) after

stimulation with sepsis mediators. Functional analysis: survival in

Tie2 heterozygote (±) versus wildtype (+/+) mice and after experi-

mental Tie2 suppression via specific in vivo siRNA; fluorescent

immunohistochemistry; evans blue permeability assay; in vitro per-

meability in real-time via transendothelial electrical resistance

(electric cell-substrate impedance sensing, ECIS).

Results: Tie2 mRNA and protein is rapidly suppressed in septic

murine lungs and in TNFa stimulated HUVECs. This phenomenon

attenuates basal barrier function, renders the endothelium hypo-re-

sponsive to its protective ligand Angiopoietin-1, and sensitizes

endothelium to inflammatory triggers of permeability. Forced

reduction of Tie2 in otherwise healthy adult animals (via siRNA)

reduces downstream kinase signaling, attenuates the barrier effector

protein, VE-cadherin, and induces vascular leakage changes that

recapitulate key features of acutely inflamed blood vessels. Finally,

mice possessing one allele of Tie2 suffer greater vascular leakage and

mortality in two different models of sepsis (Figure).

Conclusions: The results implicate Tie2 expression as a rheostat for

vascular homeostasis and disease. Moreover, they suggest the thera-

peutic potential of strategies to augment Tie2 expression in diseases

of inflammation.

015
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The NF-8B inhibitor LG-ASA exhibits anti-pathogenic activity
against influenza A virus and S. aureus co-infection in vitro and
in vivo

Gieselmann L (1), van Krüchten A (1), Ludwig S (1), Ehrhardt C (1)

Institute of Molecular Virology, Westfälische Wilhelms-University,

Münster, Germany.

Introduction: Influenza A virus (IAV) infections are still one of the

major causes of severe respiratory diseases. Secondary bacterial

infections caused by pathogens such as Staphylococcus aureus (S.

aureus) can increase the severity of IAV infections, resulting in

higher pathogen load accompanied with higher morbidity and mor-

tality. Currently only rare anti-infective strategies against both

pathogens are available.

In different studies we have identified virus-supportive cellular

functions as potential targets for antiviral intervention. Among these,

the cellular IKK/NF-8B signalling pathway was shown to regulate the

viral ribonucleoprotein export out of the nucleus. Inhibition of NF-8B
signalling results in reduced expression of cytokines, chemokines, and

pro-apoptotic factors and subsequent inhibition of caspase activation

and block of caspase-mediated nuclear export of viral ribonucleo-

proteins. In consequence, the production of progeny viruses is

reduced.

Objectives: The aim of the present study is to investigate the role of

IAV supportive cellular factors as potential targets for anti-infective

therapy. Here we examined the anti-pathogen potential of the NF-8B
inhibitor LG-ASA against IAV and/or S. aureus infection.

Methods: We established in vitro and in vivo co-infection models

using serial infection with IAV and S. aureus. The effect of LG-ASA

was determined on viral and bacterial load and inflammatory

responses in vitro and in vivo. Furthermore, survival of co-infected

mice was examined in presence and absence of LG-ASA.

Results: Our data indicate that targeting NF-8B signaling by LG-ASA

inhibits IAV replication and intracellular bacterial load upon singular

as well as co-infection. Interestingly, we were able to show that LG-

ASA is able to block S. aureus internalisation. Furthermore, we

provide evidence that treatment of mice with LG-ASA results in

reduced pathogen load and enhanced survival during IAV/S. aureus

coinfection.
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Conclusions: Our data indicate that the NF-8B inhibitor LG-ASA

may serve as a potential agent against IAV and/or S. aureus infection.

Note: These data were presented in part at different meetings before.

016
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Candida protein Tef1 binds Dectin-2 on human dendritic cells
and modulates immune system by inducing IL-10

Reza MJ (1), Zipfel PF (2)

(1) Center for Sepsis Control and Care

University Hospital Jena, Jena, Germany, (2) Department of Infection

Biology, Hans-Knöll-Institute, Jena, Germany.

Introduction: Several molecules and proteins are exposed on the

surface of the human pathogenic fungus, Candida albicans which are

recognized by human pattern recognition receptors. The fungal ± -

mannan is such surface molecule that is recognized by the human C

type lectin receptor Dectin-2, expressed by human dendritic cells.

Here we identified candida Tef1 as a new fungal protein that binds to

human Dectin-2.

Objectives: 1. Tef1 and Dectin-2 binding analysis and validation by

several method

2. Functional Characterization of Tef1 and Dectin-2 mediated

immune modulation by candida albicans

Methods: ELISA, Immunoprecipitation, Western Blot, SPR (Bia-

core), BLITZ, FACs, Confocal microscopy

Results: Tef1 binds to Dectin-2 in a calcium independent manner and

binding is dose-dependent. Tef1-Dectin-2 complexes are identified by

immunoprecipitation with Tef1 anti-serum and when the complexes

were separated by SDS-Page both components were identified by

western blotting. Tef1 binding to Dectin-2 was inhibited with Tef1

anti-serum, as evaluated by flow cytometry. Tef1 and Dectin-2 co-

localize on the surface of human dendritic cells and similarly Dectin-2

binds to and co-localizes with Tef1 on the surface of candida yeast

cells as shown by confocal microscopy. Tef1 binds to human den-

dritic cells via Dectin-2 and induces secretion of anti-inflammatory

IL-10. This effect is dose-dependent. Also, Tef1 induced IL-10

expression by dendritic cells is inhibited when Dectin-2 is blocked

with Dectin-2 antibody. Interestingly, Tef1 does not induce secretion

of pro-inflammatory cytokines TNF ± and IFN-y. In addition, Tef1,

when added to human dendritic cells, down regulates surface

expression of the maturation marker CD83 and of the co-stimulatory

molecule CD86. Thus, Tef1 is a new ligand for human Dectin-2 and

Tef1 upon binding to dendritic cells via Dectin-2, modulates host

immune system by inducing anti-inflammatory IL-10 expression.

Conclusions: To our knowledge, Tef1 is the first C. albicans protein

identified which binds to human pattern recognition receptor Dectin-

2. This binding results in host immune suppression via Tef1 induced

IL-10 in dendritic cells.

017
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Transcriptional profiling during Candida albicans-induced sepsis
in mice

Hebecker B (1,2,3), Pawlik T (1,2,3), Hube B (2,3,4) and

Jacobsen ID (1,4)

(1) Research Group Microbial Immunology, Leibniz Institute for

Natural Product Research and Infection Biology Hans Knöll Institute

(HKI) Jena, Germany, (2) Department of Microbial Pathogenicity

Mechanisms, Leibniz Institute for Natural Product Research and

Infection Biology Hans Knöll Institute (HKI) Jena, Germany, (3)

Center for Sepsis Control and Care (CSCC), Universitätsklinikum

Jena, Germany, (4) Friedrich Schiller University, Jena, Germany.

Introduction: Candida albicans is able to infect virtually all organs

during systemic infections. Both, fungal colonization and host

immune response contribute to pathogenesis and organ damage and

can ultimately lead to sepsis with high mortality rates. However, in

mice the outcome of infection is organ specific. While C. albicans is

gradually cleared from liver and spleen, infection progresses in the

kidneys due to a delayed, but prolonged influx of neutrophils,

accompanied by a strong cytokine response. The mechanisms

underlying these tissue-specific differing immunological factors are

not known.

Objectives: We hypothesized that both organ-specific host determi-

nants and fungal factors contribute to the organ-specific outcome. In

this project, we aim to identify and characterize fungal factors which

are responsible for the organ-specific host responses and the

immunopathology in the kidneys.

Methods: We performed in vivo host-pathogen co-transcriptome

analyses using C. albicans DNA microarrays and mouse bead arrays

to identify niche- and organ-specific expression of genes. An opti-

mized RNA isolation protocol for both fungal and mouse RNA was

established to isolate good quality RNA in sufficient amounts to

analyze (1) C. albicans genes expressed in mouse kidneys and (2)

mouse genes expressed in kidneys, spleens and livers after 12, 24 and

72 h of infection.

Results: Results from expression profiling of C. albicans at early time

points demonstrated increased expression of genes involved patho-

genesis, filamentous growth, iron homeostasis, biofilm formation,

hyphal cell wall integrity and plasma membrane organization. As

expected, the greatest change in C. albicans gene expression was

observed 12 h after infection. Notably, the most prominent upregu-

lated genes of C. albicans after 12 and 24 h infection were surface

antigens such as Hyr1, Cht2, Hwp1 and Csa1 and genes involved in

iron homeostasis such as CFL2, FTR2 and FRP1. Our data also

suggest novel genes, such as COI1 which encodes a secreted protein

of unknown function, which might be involved in C. albicans organ

specificity.

Conclusions: In depth bioinformatical analyses of C. albicans and

mouse gene expression data are currently in progress. The combina-

tion of transcriptome analyses and network modeling will allow us to

detect genes which are both infection-associated and niche-specific

and which contribute to the different and organ-specific pathogenesis.
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Identification and characterization of Candida albicans factors
that modulate cytokine production in distinct epithelial cell types

Pawlik T (1), Hebecker B (1), Hube B (2,3,4), Jacobsen ID (1,4)
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Germany, (3) Center for Sepsis Control and Care (CSCC), Jena
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Introduction: Disseminated candidiasis is a life-threatening infection

in intensive care patients. An intravenous infection model of mice is

commonly used to investigate this disease. In mice, Candida albicans

is cleared from liver and spleen, whereas the pathogen proliferates in
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the kidney. As infection progresses, a distinct production of proin-

flammatory cytokines and progressive accumulation of immune cells

are contributing to renal pathology. In contrast, the proinflammatory

response in liver and spleen regresses over time. The molecular

mechanisms of these different organ responses are not yet understood.

Objectives: We aimed to identify C. albicans factors that influence

the organ-specific epithelial cytokine response which contribute to

organ-specific outcomes in the disease.

Methods: We used a large-scale screening approach, where we

analyzed a collection of 1100 C. albicans knock-out mutants for their

ability to damage human oral, intestinal and renal epithelial cells and

examined the host cell response by quantification of the proinflam-

matory cytokines IL-6 and IL-8. The phenotypical characterization of

selected C. albicans mutants included analysis of the interaction with

different human epithelial cell lines, fungal morphology, growth

properties and stress resistance under various conditions.

Results: In general, production of cytokines upon infection correlated

with the level of Candida-induced cell damage. However, we also

identified mutants with normal damage potential but reduced cytokine

responses, suggesting that fungal factors indeed modulate the immune

response. From sixty mutants in which damage potential and cytokine

response appeared uncoupled in the initial screen or which induced

cell type-specific host responses, six genes of interest were selected

for the construction of homozygous deletion mutants for further

investigations.

Conclusions: In summary, by using a large-scale screening approach

we identified several candidate genes that might modulate epithelial

cell responses to infection and might thus contribute to the organ-

specific host responses observed in vivo.
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Activation of the chemokine receptor CXCR4 in endotoxemia is
associated with protective effects in vivo

Seemann S (1), Lupp A (1)

Institute of Pharmacology and Toxicology, Jena University Hospital,

Jena, Germany.

Introduction: The chemokine receptor CXCR4 is a multifunctional

receptor which is activated by its natural ligand C-X-C motif che-

mokine 12 (CXCL12). CXCR4 seems to be part of the

lipopolysaccharide sensing complex, suggesting that an intervention

with CXCR4 agonists or antagonists could result in reduced TLR4

signaling. However, the role of the CXCR4 and the influence of

different CXCR4 ligands in inflammatory diseases are still

contradictious.

Objectives: Therefore, we aimed to characterize the systemic effects

of CXCR4 activation in severe systemic inflammation and to evaluate

its impact on endotoxin induced organ damages by applying a sub-

lethal LPS dose in mice.

Methods: The plasma stable CXCL12 analogue CTCE-0214D was

synthesized and administered subcutaneously shortly before LPS

treatment. 24 h following LPS administration, mice were sacrificed

and blood was obtained for TNF alpha, IFN gamma and blood glu-

cose evaluation. Additionally, histopathological changes and

oxidative stress in the liver and spleen were assessed and liver bio-

transformation capacity was determined. Finally, CXCR4, CXCL12

and TLR4 expression patterns in liver, spleen and thymus tissue as

well as the presence of different markers for oxidative stress and

apoptosis were evaluated by means of immunohistochemistry.

Results: CTCE-0214D improved health status and distinctly reduced

the LPS mediated effects on TNF alpha, IFN gamma and blood

glucose levels by approximately 35, 50 or 70 %, respectively. It

attenuated oxidative stress in the liver and spleen tissue and enhanced

liver biotransformation capacity unambiguously. CTCE-0214D

diminished the LPS induced expression of CXCR4, CXCL12, TLR4,

NF-8B, cleaved caspase-3 and gp91 phox, whereas heme oxygenase 1

expression and activity were induced above average. Furthermore,

TUNEL staining revealed anti-apoptotic effects of CTCE-0214D in

all organs.

Conclusions: CXCR4 is undoubtedly involved in inflammation. Its

activation was accompanied with anti-inflammatory, anti-oxidative

and cytoprotective effects as CTCE-0214D attenuated TLR4 signal-

ing induced heme oxygenase 1 activity and mitigated apoptosis. Thus,

the CXCR4/CXCL12 axis seems to be a promising target in the

treatment of acute systemic inflammation, especially when accom-

panied by a hepatic dysfunction and an excessive production of free

radicals.
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Blockade of the chemokine receptor CXCR4 with AMD3100 in
endotoxemia is associated with deleterious effects in vivo

Seemann S (1), Lupp A (1)

Institute of Pharmacology and Toxicology, Jena University Hospital,

Jena, Germany.

Introduction: The chemokine receptor CXCR4 is a multifunctional

receptor which is activated by its natural ligand C-X-C motif che-

mokine 12 (CXCL12). Although a blockade of the CXCR4/CXCL12

axis revealed beneficial outcomes in chronic inflammatory diseases,

its importance in acute inflammatory diseases remains contradictious

and not well characterized.

Objectives: Therefore, we aimed to investigate the impact of a

CXCR4 blockade on endotoxemia by applying a sublethal LPS dose

in mice.

Methods: The selective CXCR4 inhibitor AMD3100 was adminis-

tered intraperitoneally shortly after LPS treatment. 24 h after LPS

administration, the clinical severity score, the body temperature and

the body weight of the animals were determined. Afterwards, the

mice were sacrificed and serum TNF alpha as well as IFN gamma

levels were measured. Furthermore, the oxidative stress in the brain,

liver, lung and kidney tissue was assessed. In addition, the biotrans-

formation capacity of the liver was evaluated and finally, the

expression of gp91 phox as well as heme oxygenase 1 in the spleen

and liver were determined by means of immunohistochemistry.

Results: The mice of the AMD3100 plus LPS treatment group dis-

played a significantly impaired general condition, a reduced body

temperature and a decreased body weight in comparison to the control

and the LPS treated animals, respectively. TNF alpha levels were sig-

nificantly increased by more than 200 or 35 % when compared to the

control or to the LPS group, respectively, whereas IFN gamma levels

were elevated by about 11 % in comparison to mice which had received

LPS only. In all investigated organs, but especially in the liver and in the

kidney, co-administration of AMD3100 and LPS caused massive

oxidative stress. Furthermore, the protein contents and the activities of

several CYP enzymes in the liver were significantly reduced.

Immunohistochemistry revealed gp91 phox to occur above average,

whereas heme oxygenase 1 expression was distinctly decreased.

Conclusions: Our results indicate that a blockade of the CXCR4 in

endotoxemia is disadvantageous and even worsens the disease. Co-

administration of AMD3100 and LPS impaired the health status of the

animals, caused massive oxidative stress and diminished the bio-

transformation capacity. Thus, in contrast to chronic inflammatory

diseases, treatment of an acute systemic inflammation with a CXCR4

antagonist cannot be recommended.
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A novel family of immuno-modulatory Candida albicans-
recognizing receptors (ICARs)

Klaile E (1,2), Müller MM (1), Klassert TE (1), Stock M (1),

Singer BB (3), Jacobsen ID (4), Slevogt H (1)

(1) Septomics Research Center, Jena University Hospital, Jena,

Germany, (2) Center for Sepsis Control and Care (CSCC), Jena

University Hospital, Jena, Germany, (3) Institute of Anatomy, Medi-

cal Faculty, University Duisburg-Essen, Essen, Germany, (4) Hans-

Knoell-Institute, Research Group Microbial Immunology, Jena,

Germany; Friedrich-Schiller-University, Jena, Germany.

Introduction: Candida albicans, the major invasive fungal pathogen

of humans, can cause both devastating mucosal infections and fatal

invasive infections. In both cases, innate mechanisms govern the early

response. We identified four new immuno-modulatory Candida

albicans-recognizing receptors (ICARs). All four candidates are

closely related members of the Ig-superfamily and are expressed on

granulocytes, lymphocytes and mucosal epithelial cells. They play a

role in innate immunity and are recruited as receptors by a variety of

bacterial and viral pathogens, but so far no interactions of ICARs with

fungal pathogens were reported. In addition to mediating pathogen

adhesion and internalization, the four receptors also convey immune

evasion mechanisms.

Objectives: Further knowledge about the mechanisms regulating the

host response to C. albicans is essential to devising new diagnostic

and/or therapeutic strategies. Here, we present four novel C. albicans

immune receptors.

Methods: Results were obtained using in vitro cell culture and bio-

chemical methods and in vivo mouse models.

Results: C. albicans was able to bind and activate ICARs in pulldown

assays and phosphorylation studies in epithelial cells, respectively. In

an shRNA knock-down approach, the response of enterocytic C2BBe1

cells to C. albicans was at least in part dependent on one of the can-

didate receptors; lack of the receptor abolished the IL-8 secretion and

altered the protein expression patterns in reaction to C. albicans chal-

lenge. In a mouse model for disseminated candidiasis, the presence of

functional ICARs led to an earlier death of infected animals.

Conclusions: We identified and analyzed four novel C. albicans-

recognizing receptors, ICARs. Further studies will reveal the fungal

interaction partner of the ICARs, details of the signaling mechanism

and the reason for the impaired survival in humanized, ICAR-bearing

mice with systemic C. albicans infection. The knowledge about the

novel receptors will improve the understanding of the complex nature

of the host-pathogen interaction, that is is essential to developing

therapies to treat fungal infections.

Acknowledgement: Funded by IFB Sepsis und Sepsisfolgen Center

for Sepsis and Sepsis Control and Transregio 124—FungiNet.
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abrogated by supplementation with Albumin

Wong Y L (1), Lautenschläger I (1), Zitta K (1), Schildhauer C (1),
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M (1)
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University Medical Center Schleswig–Holstein, Kiel, Germany, (2)
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Introduction: The application of hydroxyethyl starch (HES) for

volume resuscitation is controversially discussed. We have recently

shown that a vascular perfusion with HES alone impairs endothelial

and epithelial barrier integrity as well as metabolic function of the

intestine.

Objectives: Here we investigated whether Albumin containing HES

solutions are superior to HES alone in regard to the above mentioned

parameters and evaluated the underlying mechanisms.

Methods: An isolated perfused model of the mouse small intestine

was employed to investigate the effects of the following substances

clinically employed in fluid substitution: (1) 3 % Albumin (Alb;

N = 6), (2) 3 % HES (HES; N = 6) or (3) 1.5 % HES/1.5 % Albu-

min (HES/Alb; N = 6). Intestinal metabolic functions (galactose

uptake, lactate-to-pyruvate ratio), morphology (histological analyses),

fluid shifts between the compartments (quantification of vascular and

luminal effluents) and endothelial as well as epithelial barrier per-

meability [FITC-dextran translocation and quantification of intestinal

fatty acid binding protein (I-FABP)] were evaluated. Cellular mech-

anisms were investigated by quantification of Erk1/2, Akt, Stat5

phosphorylation, protein expression of claudin-3 as well as caspase3/

7 activity.

Results: Galactose uptake was significantly reduced over time in the

HES perfusion group (P\ 0.001 vs Alb). Luminal and lymphatic

flow rates were increased (P\ 0.001 vs Alb), while vascular flow

was significantly decreased (P\ 0.001 vs Alb), pointing towards a

fluid shift from the vascular to the luminal and lymphatic com-

partments during HES perfusion. These results were confirmed by

measurements of the FITC-dextran translocation from the vascular

to the luminal compartment and quantification of I-FABP in the

luminal effluent, which showed a 20-fold increase of FITC-dextran

transfer (P\ 0.001 vs Alb) and a by trend elevated amount of

I-FABP in the HES group. Supplementing the HES perfusion buffer

with Albumin (HES/Alb) reversed all adverse effects of HES

(P\ 0.05 vs HES), restored barrier integrity to baseline levels

(P\ 0.05 vs HES) and even improved metabolic function of the

intestine (P\ 0.001 vs HES; P\ 0.05 vs Alb). Perfusion with HES/

Alb resulted in a significantly increased phosphorylation of the pro-

survival kinases Akt and Erk1/2 (P\ 0.001 vs HES), but did not

change phosphorylation of Stat5, protein expression of claudin-3 or

caspase3/7 activity.

Conclusions: Albumin supplementation abrogates the adverse effects

of HES in the intestine and underlying mechanism may function via

phosphorylation of Akt and Erk1/2.

Setup of the perfusion model and experimental time frame.
A Isolated perfused mouse small intestine apparatus. Using a custom

made, heated chamber (1) an isolated small intestine (2) is perfused
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(vascular system: red; luminal system: yellow) while placed on a

built-in microbalance (3). A moveable cannulating block (4) carries

the tubings, heat exchanger cannula holders (5), and bubble trap (6).

Height-adjustable reservoirs (7, 8) allow clamping both afterloads to

zero. For online analysis of fluid homeostasis all emanating liquids

are quantified by use of three balances (9–11). Constant flow perfu-

sion is applied by a syringe pump (12) and a roller pump (13). The

vascular perfusate is perwarmed, oxygenated, and pH equilibrated

with a tempered hollow fiber dialyzer flushed with carbogen gas (14).

Pressure transducers (15–17) allow online detection of the luminal

(yellow), venous (blue) and arterial (red) pressures. All data are

recorded on a personal computer (18). To secure constant tempera-

ture, the chamber and cannulating block are water-jacketed and

warmed by a water bath (19). The inset shows a representative pho-

tograph of a perfused small intestine. A arterial cannula, B venous

cannula C oral intestinal lumen cannula, D aboral intestinal lumen

cannula, E lymphatic suction needle; modified from Lautenschläger

et al. (2010); B experimental setting and time frame
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A simple fruit fly model predicts fitness of fungal mutant strains
in mice
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Introduction: Studying microbial pathogens requires suitable infec-

tion models. While mice models are generally considered the gold

standard for mimicking human infections, alternative infection hosts

are used ever more frequently. However, non-mammalian models are

still seen critically due to their physiological differences to humans

and other mammals.

Objectives: Our aim was to establish the suitability of an invertebrate

infection model Toll pathway-deficient Drosophila melanogaster for

fungal virulence factor screenings, and compare it to the established

murine model. To this end, we used a recently created library of

deletion mutants of Candida glabrata [1], an important fungal

pathogen of humans and the second most frequent cause of dissem-

inated candidiasis.

Methods: Using two virulence indices, one based on the mean sur-

vival time of flies after infection, and the other on relative fungal

burdens in different mice organs, we tested several hundred C.

glabrata mutants for their virulence potential in both models.

Results: Our results indicate that overall, reduced mean survival

times of flies can largely predict a significant decrease in organ

burden in mice, especially the liver [2]. Importantly, the predictive

power of fruit fly survival is much better than in vitro growth rates

alone. Hypo- and hyper-virulence of individual mutants are largely in

agreement in both models. For example, early steps in N-glycosyla-

tion are required in both, flies and mice. Some specific differences

were found, among others, for mutants defective in the oxidative

stress response or polarized growth.

Conclusions: Overall, the Drosophila model has proven to be a suit-

able host to detect to a large extent mutants which will likely lead to a

reduced organ burden in mice. With this system, large-scale pre-

screens for virulence factors are possible, which would be ethically,

financially, and practically challenging with a vertebrate host. Mutants

leading to reduced or increased fly survival times can then be char-

acterized in more detail by individual testing in suitable murine models,

reducing the total number of mice required in these experiments.

References: [1] Schwarzmüller et al. PLoS Pathog (2014). [2]

Brunke, Quintin et al. Dis Model Mech (2015).
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Infection-specific human immune responses: fungi vs. bacteria
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Introduction: The human host is constantly subject to threats by

action of several pathogens. In immunocompromized patients, com-

mensal organisms such as Candida albicans and Mycobacterium

tuberculosis, can turn virulent and may even cause systemic infection.

Improving diagnosis for early detection is imperative for an appro-

priate treatment and imperative taking into account the great amount

of deaths worldwide attributed to these pathogens.

Sepsis and systemic inflammatory response syndrome (SIRS), despite

their different origin (infection vs endogenically caused inflamma-

tion), present similar clinical symptoms with divergent recovery rates.

During sepsis, however, host responses to pathogens appear to differ,

namely at the signalling pathway level.

Despite several studies focusing on common similarities amongst

pathogens no extensive efforts have been applied on the opposite.

Objectives: Discriminating the causes of the disease enables

improving treatment procedures, and in particular the investigation

for improved differential diagnosis of sepsis induced by fungi and

bacteria is a central task in biomedical research.

Methods: We performed gene expression analysis of human

peripheral blood monocytes (PBMCs) in culture challenged with C.

albicans and M. tuberculosis generated elsewhere. We identified

several pathways that are strikingly upregulated in PBMCs during an

infection by C. albicans in comparison to M. tuberculosis.

Results: Pathways such as Natural Killer Cell mediated toxicity,

Proteasome and Antigen processing and presentation as well as sev-

eral pro-inflammatory cytokines are uniquely affected by this fungus

and should be investigated further.

Further, a regulatory model has been developed that enables inves-

tigating the regulation of these pathways.

Conclusions: Besides gaining a better understanding on the human

immune response specific to these pathogen entities, our results are

promising to pave the way for the ultimate goal, for rapid pathogen

identification.
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PPAR3 expression in human T cells may serve as a new prognostic
marker for sepsis outcome
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Pharmacology TMP, Theodor-Stern-Kai 7, 60596 Frankfurt am

Main, Germany, (3) Department of Nephrology, Medical Clinic III,

University Hospital Frankfurt, Theodor-Stern-Kai 7, 60596 Frankfurt

am Main, Germany, (4) Department of Anaesthesiology, Intensive
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Introduction: In the polymicrobial sepsis mouse model following

cecal ligation and puncture, PPARgamma contributes to T cell

depletion and concomitant immune paralysis, consequently impairing

mouse survival.

Objectives: Translating these data to the human situation, we propose

that the level of PPAR3 expression in T cells of septic patients cor-

relates with the outcome after sepsis.

Methods: To test this hypothesis, we analyzed by qPCR, PPAR3 mRNA

expression in enriched CD3+ T cells derived from blood of n = 17 septic

patients. Blood was drawn starting on the day of sepsis diagnosis (=day 0)

and then consecutively on days 1, 2, 4 and 14 after the initial diagnosis.

CD3+ T cell count was determined by FACS analysis in parallel. T cells of

nine healthy donors were included as control.

Results: PPAR3 mRNA expression was significantly increased in all

samples derived from septic patients compared to healthy donors. A

maximum of PPAR3 expression was observed on the day of sepsis

diagnosis (day 0). In contrast, the number of CD3+ T cells was sig-

nificantly decreased in septic patients compared to healthy controls.

There was a minimum of T cell count on day 1 after sepsis diagnosis.

To determine whether there is a correlation between sepsis survival

and low T cell number paired with high T cell specific PPAR3

expression, we arbitrarily set two limits: first, we included only

patients with a PPAR3 expression in T cells higher than 7.000 copies/

25 ng, where five out of six patients died during the ICU stay. Sec-

ondly, we selected patients with a T cell count below 100 T cells per

ll blood, where five out of eight patients died. Among all 16 sepsis

patients, four fulfilled the criteria for both arbitrary groups, high

PPAR3 and low T cell count, and all four patients subsequently died,

confirming the relevance of the markers for outcome.

Conclusions: From these data, we suggest that correlating high

PPAR3 expression in T cells with the absolute T cell number in blood

of septic patients may constitute a new prognostic marker for sepsis

progression and bad outcome.
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Cardio-pulmonary complex proteolytic and fibrinolytic activity
peculiarities under abdominal sepsis

Sydorchuk R (1), Sydorchuk L (1), Sydorchuk I (1), Sydorchuk A (1)

Bukovinian State Medical University, Chernivtsi, Ukraine.

Introduction: The abdominal sepsis was and still remains one of the

most actual problems in the abdominal surgery. One of the main

reason of the patients death is progressive multiple organ dysfunction,

specifically the cardio-pulmonary dysfunction.

Objectives: In connection with this we put for the aim to study the

changes which take place in heart and lungs under the abdominal sepsis.

Methods: For the research purpose inbreed 50 rats 250 g of weight

were used. The abdominal sepsis was modeled to all rats using the

personal method by injection of the mixture of clinical pathogens

strains (E. coli and B. fragilis) and adjuvants into the peritoneal

cavity. The rate of albumin proteolysis, collagen proteolysis, casein

proteolysis and also general, non-enzymatic and enzyme dependent

fibrinolytic activity in tissues of lungs, heart and blood plasma were

studied. The study material collected on 6, 24, 48 and 72 h of

abdominal sepsis development.

Results: The carried out research had shown that changes of markers

have the undulating character: the albumin, collagen and casein pro-

teolysis in tissues of lugs (41.867 ± 1.389; 22.168 ± 1.102; 71.478 ±

5.878), heart (50.111 ± 2.204; 19.317 ± 1.905; 73.644 ± 2.596) and

blood plasma (3.027 ± 0.160; 0.227 ± 0.019; 5.351 ± 0.129) on 24 h

of abdominal sepsis development extremely decreases, on 48 h

insignificant rise of its rate occurs, but in 72 h the extreme reduction

comes again. The research of the fibrinolytic activity shoved that in

24 h happens the extreme reduction of enzymatic and nonenzymatic

fibrinolytic activity in tissues of lungs (16.390 ± 1.352; 17.931 ±

1.443), heart (13.350 ± 1.351; 14.405 ± 1.267) and blood plasma

(0.456 ± 0.026; 0.533 ± 0.023). In 48 h the rise of following variables

occurs and in 72 h comes their reduction again.

Conclusions: The received results let to make a conclusion that the

violations in tissues of heart and lungs have the early character;

changes of the following markers witness for the development of

DIC-syndrome and ARDS in first hours of the abdominal sepsis

development.
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Soluble VE-cadherin is involved in endothelial barrier breakdown
in systemic inflammation and sepsis
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Introduction: Endothelial barrier breakdown in sepsis precedes

organ failure and death in patients. The endothelial barrier is sealed

by tight and adherens junctions, in which the vascular endothelial

(VE)-cadherin is the major transmembrane adhesion molecule and

thus represents a crucial determinant of endothelial barrier integrity. It

is increasingly recognized that the shedding of membrane proteins is

mediated by specific disintegrins and metalloproteinases (ADAMs).

Objectives: We tested the hypothesis that the formation of

endothelium-derived soluble VE-cadherin fragments (sVE-cadherin)

is involved in inflammation-induced endothelial barrier disruption and

that ADAM10-mediated shedding is critically involved.

Methods: The concentration of sVE-cadherin in cell culture super-

natants was measured by an ELISA-based system and Western Blot

following incubation of human dermal microvascular endothelial

cells with tumor necrosis factor-± (TNF-±) and bacterial

lipopolysaccharide (LPS). To investigate the influence of ADAM10

we used the specific inhibitor GI254023X. Mass spectrometry of the

resulting VE-cadherin fragments following incubation of recombinant

VE-cadherin (rVE-cadherin) with ADAM10 was used to identify

possible cleavage sites. Atomic force microscopy (AFM) was used to

test for effects of sVE-cadherin on VE-cadherin-mediated adhesion

Finally, blood samples of septic patients were collected.

Results: Incubation with TNF-± or LPS showed endothelial barier

disruption which correlated with increased sVE-cadherin in super-

natants in a time-dependent manner. Application of GI254023X

attenuated inflammation-induced formation of sVE-cadherin. Diges-

tion of rVE-cadherin with ADAM10 led to the formation of sVE-

cadherin at 90 and 110 kDa which correlated with several cleavage

sites of the extracellular domain of VE-cadherin. AFM demonstrated

that sVE-cadherin blocked VE-cadherin binding. Accordingly appli-

cation of sVE-cadherin to HDMEC led to endothelial disruption.
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Serum levels of sVE-cadherin were significantly increased in septic

patients with loss of microvascular barrier functions.

Conclusions: Taken together, formation of sVE-cadherin is closely

associated and contributes to inflammation-induced breakdown of

endothelial barrier by inhibition of VE-cadherin binding. The underlying

mechanism of VE-cadherin cleavage involves ADAM10.Release of sVE-

cadherin appears to be of clinical relevance as shown in septic patients.
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Lindenmüller S (1,2), Spengler K (1), von Loeffelholz C (2,3),

Bloch L (2,4), Thuy A (2,3), Castanares-Zapatero D (6), Gräler M
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Introduction: Sepsis and systemic inflammatory response syndrome

(SIRS) are characterized by a generalized dysregulated inflammatory

response. One hallmark is microvascular dysfunction which is linked

to endothelial dysfunction and which results in decreased organ

perfusion and subsequent development of organ failure.

Objectives: We hypothesized that the energy-sensing enzyme

AMP-activated kinase (AMPK), an important regulator of cell

metabolism and homeostasis, can limit inflammatory responses of

the endothelium under the condition of systemic inflammation and

sepsis and protect against the development of vascular

dysfunction.

Methods: Experiments were performed in wildtype mice and in mice,

in which the catalytic subunit AMPK ± 1 was knocked out. SIRS was

induced by intraperitoneal injection of LPS. To characterize the

influence of AMPK on endothelial permeability in vivo, a vascular

leakage assay was established, in which the dye Evans Blue, which

binds to plasma albumin, is injected and its distribution in organs after

application of permeability-increasing compounds is evaluated. To

investigate differences in wildtype and knockout animals blood was

taken to analyse plasma cytokine levels and livers were prepared to

obtain protein lysates and tissue sections. Immunofluorescence studies

were performed to evaluate liver endothelial cells using antibodies

against CD31, an endothelial marker, and claudin 5, an endothelial-

specific tight junction protein. Furthermore, a survival study after LPS

injection was performed.

Results: Mice, in which the AMPK ± 1-subunit is knocked out,

showed a higher LPS-induced mortality than wildtype mice. In

addition, they developed a more pronounced systemic inflammation

as shown by considerably higher plasma levels of IFN3, IL12, IL-10,

TNF± , IL-6 and MCP-1. Induction of SIRS led to an increased

vascular permeability in organs, especially in liver. When compared

to wildtype mice, a higher vascular leakage was observed in

AMPK ± 1-knockout animals. Ex-vivo investigation of liver sections

by immunofluorescence (CD31 and claudin five stainings) showed a

damage of the liver sinusoidal endothelium and a disrupture of tight

junction complexes. The breakdown of claudin 5 was also seen in

Western blot analyses. The LPS-induced effects on endothelial mor-

phology were markedly pronounced in AMPK ± 1-knockout animals

when compared to wildtype mice.
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Conclusions: AMPK protects endothelial cells and vascular barriers

from inflammatory alterations by stabilizing endothelial tight junc-

tions and may thus contribute to the maintenance of organ function.

AMPK may represent a pharmacological target to prevent or treat

endothelial dysfunction under conditions of systemic inflammation or

sepsis.
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The role of sphingosine-1-phosphate signaling in genotoxic stress-
induced protection from septic shock
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Introduction: Sphingosine 1-phosphate (S1P) signaling is important

for maintaining normal physiology and homeostasis. It is a blood

constituent and modulates several cellular functions like lymphocyte

circulation, T cell development, endothelial cell barrier maintenance,

antigen presentation, blood pressure, and bone formation. Sphin-

golipids are also actively involved in cell fate decisions. Ceramide,

the simplest of the sphingolipids, predominantly induces cell death

while its related metabolite S1P mainly protects cells from apoptosis

by ER stress-induced autophagy. In addition low-dose genotoxic

stress was shown to be protective in an experimental sepsis model by

the induction of autophagy in peripheral tissue cells. We hypothesize

that low-dose genotoxic stress activates anti-apoptotic S1P-mediated

autophagy while high concentrations of genotoxic agents switch to

increased ceramide production and apoptosis.

Objectives: In this study we will define the role of sphingolipid sig-

naling in cellular adaption responsible for the protective effect of low-

dose genotoxic stress against severe sepsis and septic shock. The main

goals are to define the role of S1P signaling in tolerance induction and to

evaluate potential targets in S1P signaling and metabolism to mimic the

protective effect of low-dose genotoxic stress without its inherent risks.

Methods: Dose-dependent effects of epirubicin-induced genotoxic

stress on the progression and severity of sepsis in a polymicrobial

contamination and infection (PCI) experimental sepsis model in mice

will be evaluated. Changes in the cytokine profile, liver function

parameters, and parameters of apoptosis and autophagy including the

enzymes and metabolites establishing the spingolipid rheostat, and the

DNA damage response pathway will be analyzed. In parallel to the

mouse studies the influence of genotoxic stress will be investigated in

cell culture experiments. The cellular response of stimulated lym-

phocytes and macrophages with different concentrations of epirubicin

will be determined.

Results: First experiments with the Jurkat T cell line indicate that

low-dose epirubicin treatment could prevent these lymphocytes from

stimulation-induced apoptosis independent of differences in cell

surface activation markers. Further analysis of primary lymphocytes

and macrophages from septic mice will reveal potential modifications

of sphingolipid metabolism and signaling in apoptosis and autophagy

after sepsis induction.

Conclusions: With the additional analysis of S1P and its metabolism

as well as analysis of apoptosis and autophagy also in samples from

septic mice we will be able to draw a well-founded conclusion about

the role of S1P signaling in genotoxic-stress induced protection from

septic shock and its role in the proposed hormetic regulation between

S1P-mediated autophagy and ceramide induced apoptosis.
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Introduction: The immunoproteasome (i-proteasome) is a multicat-

alytic protein complex which is formed during infections or cellular

stress to maintain protein homeostasis within the cell. Apart from its

proteolytic activity, the role of the i-proteasome in anti-bacterial

immune responses has not been investigated in detail.

Objectives: The present study investigates how the i-proteasome

modulates macrophage immune responses in E. coli-induced infec-

tion/sepsis using primary macrophages from i-proteasome-deficient

(IP-K.O.) mice.

Methods: Effector functions of bone-marrow-derived macrophages

(BMDM) in bacterial infections are analyzed on multiple levels using

flow cytometry, ELISA, Western-Blot and quantitative PCR as well

as next-generation-sequencing.

Results: Mice lacking major immunoproteasome subunits (IP-K.O.)

show an increased mortality in E. coli-induced sepsis associated with

a higher bacterial burden in several organs. Based on this finding we

hypothesize that the i-proteasome is crucial in early cellular immune

responses including macrophage effector functions. To investigate

this hypothesis on a cellular level, effector function of primary

macrophages from IP-K.O. and wild-type mice were studied. Our

experiments revealed that the phagocytosis of E. coli is not impaired

in macrophages lacking the i-proteasome. However, we observed that

macrophages show a higher rate of cell death during E. coli infection

than wild type macrophages indicating that the i-proteasome mediates

immune stress tolerance. In addition we found that the pro-inflam-

matory immune response is altered in i-proteasome deficient

macrophages as the production of Interleukin-6, IL-12 and nitrogen

monoxide are reduced. On the other hand, no changes in the pro-

duction of TNF± and IL-8 were observed suggesting that the

i-proteasomes differentially influences cytokine responses.

Conclusions: In addition to the proteolytic function of the i-protea-

some our data show that the i-proteasome is involved in important

macrophage effector functions during bacterial infection/sepsis. Mice

which are not able to form the i-proteasome show a diminished

macrophage immune response against bacteria. On the other hand,

other crucial macrophage effector functions are not influenced by the

i-proteasome. In sum, the present study elucidates the complex role of

the i-proteasome in macrophage-mediated bacterial immune

responses.
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Introduction: Septic shock is a leading cause of death in intensive

care units. The liver plays a major role in host defense mechanisms

during infection, and it is one of the first organs damaged by sepsis. In

particular cholestasis, the condition where bile cannot flow from the

liver to the duodenum, is a common complication in patients with

bacterial infection and sepsis. As a consequence, septic patients with

liver dysfunction show hyperbilirubinaemia and poor outcome.

The experimental observations that phosphatidylinositol 3-kinases

(PI3Ks) represent important mediators in the signaling cascade

leading to the initiation of the in ammatory response have suggested

the involvement of these enzymes in sepsis-related disorders. Of note,

the only class IB member, PI3Kgamma, has an important role in

controlling multiple immune processes and is considered a particu-

larly promising target for adjunctive treatment of systemic

inflammation. Although PI3Kgamma is known to be mainly expres-

sed in inflammatory cells, this PI3K has been also found involved in

the pathogenesis of sepsis-induced cholestasis, regulating pseudovilli

internalization and bile transport proteins retrieval.

Objectives: Until now, no effective treatment for septic liver dys-

function is known. Therefore, we are interested in unraveling the

molecular mechanisms involving PI3Kgamma within hepatocytes,

since this might lead to the improvement of targeted therapies for

septic patients.

Methods: Hepatocyte-specific PI3Kgamma signaling pathway was

investigated in both immortalized cell lines and primary cells. For

these studies, human HepG2 and murine Hepa 1–6 cells were used as

well as primary hepatocytes isolated from wild-type, kinase-dead

(KD) and knock-out (KO) mice for PI3Kgamma.

Results: PI3Kgamma kinase-dependent and -independent functions

were investigated in vitro. Our results show that PI3Kgamma kinase

activity is activated by the bacterial chemotactic peptide fMLP as

well as by the complement factor C5a. In particular, cell stimulation

with these inflammatory mediators led to the direct phosphorylation

of Akt, and this effect was blocked by genetic and pharmacological

inhibition of PI3Kgamma. Moreover, this PI3K was found to play a

role as a scaffolding protein in a kinase-independent way, regulating

cAMP degradation through PDE3B recruitment, thus controlling bile

flow.

Conclusions: Taken together, these data support the role of PI3K-

gamma in modulating hepatocyte-specific response to sepsis. A much

more in depth understanding of the in vivo molecular mechanisms

involving PI3Kgamma kinase-dependent and -independent functions

in hepatocytes would help in the development of new targeted ther-

apeutic strategies to prevent the sepsis-induced hepatocytic defects,

which are usually predictors of poor prognosis in septic patients.
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Introduction: Induced therapeutic hypothermia and reduced body

core temperature with disabled thermoregulation have been doc-

umented to be organ-protective including neuro- and cardiac-

protection. For heart, ischemic protection was indicated to be a

result of reduced oxygen needs and its consequences. In contrast,

spontaneously occurring hypothermia provokes several negative

effects including dysfunction of enzymatic systems, disturbed

coagulation, and immunosuppression. Therefore, concerns

regarding potential detrimental effect of induced hypothermia

remains, particularly during systemic inflammation and sepsis.

Whereas it is well-documented that septic patients with

hypothermia suffer from higher incidence of organ dysfunction

and increased mortality, underlying molecular mechanisms are

barely elaborated.

Objectives: Molecular mechanisms of hypothermia-related organ

dysfunction during systemic inflammation are still poorly studied and

understood. Therefore, this study aimed to examine the impact of low

ambient temperature-related hypothermia on SIRS-induced cardiac

autonomic dysregulation and cardiac dysfunction in order to verify its

contribution on SIRS-induced cardiomyopathy.

Methods: Mice (strain C57/Bl6) were acclimatized either to neutral

ambient temperature of 30 �C (normal ambient temperature group,

NORM) or reduced ambient temperature of 26 �C (reduced ambi-

ent temperature group, COOL) for at least 5 days. Thereafter, mice

received a LPS injection (10 lg/g bw i.p.) and effects on survival,

systemic and cardiac autonomic regulation (ANS, telemetry) as

well as left ventricle performance (Pressure–Volume-conductance

catheter technique) were studied (control, 3, 24 h, 3 and 7 days).

Furthermore, inflammatory response in heart tissue (cytokines and

catecholamine content and cell death) and mechanistic response in

isolated cardiomyocytes (Ca++-dependent contractile function: time

dependent response of bAR receptor/cAMP/PKA/ryanodine

receptors and phospholamban expression and activity) were

revealed.

Results: Intriguingly, an enhanced sympathetic tone verified by

heart rate (HR), HRV (heart rate variability), sympathetic tone

activity and cardiac catecholamine release was found in mice

kept at 26 �C. Mortality rate of the COOL group was signifi-

cantly increased ([50 %) after LPS-induced SIRS, compared to

the NORM group (mortality rate \10 %). The evaluation of body

temperature revealed a LPS-dependent induction of hypothermia

in both groups which was more pronounced in the COOL group

by about 4 �C. We further revealed that the cardiac contractility

was transiently impaired in mice kept at 30 �C with complete

recovery after 7 days, whereas animals of the COOL group

developed a pronounced and prolonged myocardial dysfunction

with reduced contractility compared to the NORM group. The

reduced contractility of the COOL group was further confirmed

by a reduced b adrenergic and Ca++-dependent contractile

activity of cardiomyocytes (including ryanodine receptor and

phosphalamban) derived from mice kept at 26 �C. In addition,

evaluation of cardiac tissue harvested from mice of the COOL

group displayed a higher level of inflammatory response con-

firmed by increased neutrophils invasion and iNOS expression

with enhanced nitrotyrosine formation. Furthermore, the level of

cell death and stress-induced damage indicated by PARP acti-

vation and TUNEL staining was markedly higher in mice kept at

26 �C.

Conclusions: Enhanced sympathetic activation induced by unsuitable

ambient temperature provokes in mice significant effects on LPS-

induced SIRS response including mortality rate and sustained heart

failure. Therefore, ambient temperature appears to be a relevant

supporting factor for pathogenesis of systemic inflammation and must

be tightly controlled.
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CLP Sepsis Induces Notch-dependent Changes in Hematopoieitic
Stem and Progenitor Cells in the Humanized Mice Model
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Introduction: Sepsis induces multiple abnormalities in the

hematopoietic system. Lack of a proper generation of myeloid cells

can contribute to the failure of the fight with infection and death.

Hematopoietic stem cells (HSCs) stand on the top of the

hematopoietic cells and have the capacity to self-renew and differ-

entiate to progenitor cells that robustly replenish leukocytes.

Objectives: To assess the impact of CLP-sepsis on the human HSCs

in the bone marrow (BM) of humanized mice.

Methods: Humanized mice were generated by transplanting human

cord blood CD34+ cells into pre-conditioned NSG mice. 8 weeks

later, the CLP sepsis was induced and the BM cells were investigated

24 h later. Flow cytometry was applied to evaluate subpopulations of

hu-HSCs, their apoptosis and proliferation rates and activation of

Notch signaling. Colonu forming assay was used to assess the pro-

genitors number and activity. DAPT, a Notch inhibitor was applied

prior to CLP in additional experiments.

Results: CLP-sepsis increased the frequency and number of human

CD34+ CD38- HSCs while the frequency of CD34+ CD38+ pro-

genitor cells was decreased. Number of grown colonies from septic

mice was decreased by 50 %. Septic mice had 1.5-fold higher number

of proliferating CD34+ Lin-Ki-67+ cells and there was a higher fre-

quency of HSCs with phosphorylated-STAT3 (10 vs. 80 %). The

frequency of Annexin V + HSCs also increased after CLP (fivefold).

HSCs from CLP-mice were shown to activate the Notch signaling

pathway by increase of anti-NICD staining. Pre-treatment of mice

with a Notch inhibitor-DAPT before CLP prevented activation of

Notch signaling, expansion of HSCs number, their proliferation rate

and STAT3 phosphorylation. However, inhibition of Notch further

increased rate of HSCs apoptosis.

Conclusions: Humanized mice model enables studies on human

HSCs in the bone marrow niche during sepsis. CLP sepsis induces

proliferation of early human HSCs that is at least partially mediated

by increased Notch signaling pathway. The expansion of HSCs can be

related with a decreased production of progenitor cells what can cause

impaired response to severe infections. Our results suggest potential

targets of new adjunctive therapies.

Acknowledgment: Supported by EU Structural Funds, Innovative

methods of stem cells applications in medicine, Innovative Economy

Operational Programme, POIG 01.02-00-109/09.
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Introduction: In order to administer tailored antibiotic therapy in

time, a fast and reliable microbiological analysis of patients samples

is of utmost interest. Current established microbiological routines

require at least one time-consuming cultivation step to localize and

enrich bacterial pathogens, thus, leading to diagnosis times of more

than 24 h. Light-based analysis methods, such as Raman spec-

troscopy, which probe in real-time, offer valuable information on the

biological sample and require minimal amounts of sample (down to

one bacterium). In combination with enrichment technologies, spec-

troscopic analysis of bacteria directly from body fluids could open up

new ways in microbiological analysis.

Objectives: In this study, a Raman spectroscopy-based approach for

fast and reliable bacteria identification is presented. Capturing of

bacteria directly from patient s urine samples is shown using a

microfluidic device making use of dielectrophoretic forces. The

potential of Raman spectroscopy for fast antibiotic susceptibility

testing will be presented by introducing an algorithm to differentiate

vancomycin resistant enterococci from sensitive enterococci within

less than 3.5 h from dilute suspensions.

Methods: Bacteria in suspensions (E. coli, E. faecium, E. faecalis)

were captured in defined regions on integrated dielectrophoresis

platforms. Raman spectra of the captured bacteria have been recorded

(532 nm excitation) and subjected to statistical analysis (PCA, LDA).

Susceptibility assays were carried out with vancomycin using van-

comycin susceptible as well as resistant enterococci (VRE). Urine

samples were obtained from the Institute of Medical Microbiology,

Jena University Hospital.

Results: An integrated dielectrophoresis-Raman platform allows the

identification of bacteria directly from urine samples within 35 min

requiring only minimal sample preparation [1]. The same platform

can be used to characterize antibiotic-bacteria-interactions. This is

exemplarily demonstrated for vancomycin and enterococci. Efficient

drug-target interactions can be detected in the Raman spectra already

after 30 min [2]. With the help of multivariate statistical data analysis

a differentiation of VRE from susceptible enterococci is possible after

less than 3.5 h of total experimental time. [3]

Conclusions: The presented spectroscopy-based methods for bacte-

rial identification and antibiotic susceptibility testing pave the way for

a faster pathogen diagnostic directly from body fluids.

References: [1] Schröder et al., Anal. Chem. 2013, 85, 10717–10724.

[2] Assmann et al., submitted. [3] Schröder et al., Sci. Rep. 2015, 5,

8217.
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Introduction: A massive release of cell-free hemoglobin (hemolysis)

has already been shown in experimental sepsis (1, 2) being
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accompanied with an increased risk of death (1). In patients with

sepsis, also an association between hemolysis and mortality was

found (3, 4). Since plasma concentration of cell-free hemoglobin in

septic patients, determined on day 1 of diagnosis, was correlated with

their 30-day mortality, cell-free hemoglobin also appears to be an

important predictor of survival in severe sepsis (3).

Objectives: In the present work, the association of cell-free hemo-

globin with intestinal blood accumulation (congestion of capillaries)

was analyzed retrospectively in rats with sub-acute endotoxemia.

Methods: Three series of randomized studies with a total of 96 male

Wistar were analyzed. In series 1 (28 rats), endotoxemia was

accomplished by continuous LPS infusion with varying doses (0,

0.125, 0.25, 0.5, 1 and 2 mg LPS/kg * h). Following 240 min of LPS

infusion, final plasma cell-free hemoglobin was measured and rats

were sacrificed afterwards to remove small intestines for macroscopic

and microscopic analyzes. In series 2 (44 rats), LPS again was given

continuously, but in a fixed dose (1 mg LPS/kg * h) with varying

observation periods (0, 5, 15, 60, 120, 180, 240, 300 and 360 min).

Final plasma cell-free hemoglobin was measured and rats were sac-

rificed afterwards. In series 3 (24 rats), LPS was given continuously

(1 mg LPS/kg * h) over a period of 360 min. Plasma cell-free

hemoglobin was measured hourly, while small intestines were

removed after rats have been sacrificed.

Results: Both, in the dose-dependent (series 1) as well as in the time-

dependent (series 2) series, we found an association between final

plasma cell-free hemoglobin and final intestinal blood accumulation

(congestion of capillaries) during sub-acute endotoxemia. Thus, rats

with more intestinal congested capillaries had significantly higher

plasma cell-free hemoglobin concentrations. Moreover, rats with an

elevated plasma concentration of cell-free hemoglobin following

240 min of endotoxemia (series 3) had a significant higher amount of

congested capillaries in their intestines two hours later.

Conclusions: These results demonstrate that there is an association

between hemolysis and the intestinal congestion of capillaries. Since

congestion of capillaries in small intestines is visible as early as

15 min after starting the LPS infusion (series 2), the release of cell-

free hemoglobin into plasma appears to be not the reason, but rather

the result of intestinal accumulation of blood. Thus, plasma cell-free

hemoglobin might be a predictor of blood accumulation in intestine

and maybe other organs.

References: [1] Larsen R, Gozzelino R, Jeney V, et al. A central role

for free heme in the pathogenesis of severe sepsis. Sci Transl Med

2010, 2: 51ra71. [2] Hamburger T, Broecker-Preuss M, Hartmann M,

et al. Effects of glycine, pyruvate, resveratrol, and nitrite on tissue

injury and cytokine response in endotoxemic rats. J Surg Res 2013;

183: E7. [3] Adamzik M, Hamburger T, Petrat F, et al. Free hemo-

globin concentration in severe sepsis: methods of measurement and

prediction of outcome. Crit Care 2012; 16: R125. [4] Janz DR,

Bastarache JA, Peterson JF, et al. Association between cell-free

hemoglobin, acetaminophen, and mortality in patients with sepsis: an

observational study. Crit Care Med 2013; 41: 784.
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Introduction: Disseminated intravascular coagulation (DIC) is

characterized by a systemic activation of coagulation with simulta-

neous loss of compensation mechanisms like fibrinolysis and anti-

coagulant acting proteins. In septic patients, DIC is a strong predictor

of mortality. Under normal conditions inhibitory effects of exogenous

melatonin (MLT) on plasma coagulation and platelet aggregation

have already been observed. Therefore, an influence of exogenous

melatonin on DIC during (experimental) sepsis could be expected.

Objectives: To find out whether exogenous MLT diminishes

lipopolysaccharide (LPS)-induced DIC during sub-acute

endotoxemia.

Methods: The present study was performed using overall 40 Wistar

rats. Sub-acute endotoxemia was induced by a continuous intravenous

infusion of LPS (0.5 mg LPS/kg * h) over a period of 300 min. MLT

(3 9 3 mg/kg 9 15 min) was applied intravenously as three 15-min

infusion directly before and 120 and 240 min after starting LPS

administration. The mean arterial pressure (MAP) was recorded via

the femoral artery catheter in 10-min intervals. Blood samples were

taken from the femoral artery catheter every hour to analyze the

kinetic of clot formation by thromboelastometry, to determine the

amount of platelets per thousand erythrocytes and to measure the

concentration of cell-free hemoglobin.

Results: The continuous infusion of LPS led initially to a hyper-

coagulable state, which was expressed in the analysis of

thromboelastometry by a significant reduction of clotting time. In

the subsequent course of sub-acute endotoxemia, a significant

increase of clotting time and clot formation time as well as a sig-

nificant decrease of a-angle, maximum clot firmness and area under

the curve were detected, which indicated a hypocoagulable state.

Simultaneously, a decrease in platelet count and a release of cell-

free hemoglobin could be observed during manifestation of sub-

acute endotoxemia. The additional administration of MLT did not

diminish the LPS-induced alterations in the parameters of throm-

boelastometry, but reduced significantly the LPS-induced decrease

in platelet count and release of cell-free hemoglobin. Beyond that,

MLT enhanced the MAP during sub-acute endotoxemia. However,

an influence of MLT on MAP and platelet count but not on

parameters of thromboelastometry was also detected under control

conditions.

Conclusions: These results indicate that the administration of MLT

does not diminish LPS-induced DIC during sub-acute endotoxemia.

The reduction of the LPS-induced decrease in platelet count and

increase in hemolysis by exogenous MLT may result from a shear

stress- or spleen-mediated release of platelets and the capability of

melatonin to stabilize erythrocytes respectively.
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Introduction: Sepsis survivors are often affected by a weak or dys-

functional immune system, cognitive and physical disorders,

depression or the posttraumatic stress disorder (PTSD). Causes for

these long term effects are poorly understood.

Objectives: Our idea is that sepsis affects alternative splicing and

hence may induce transcriptional disorders which get not recovered.

In particular, we investigated if sepsis affects the amount and variety

of alternatively spliced genes leading to less variety of isoforms and

hence less flexibility of cellular physiology.

Methods: For our analysis, we used RNA-seq data from livers of

mice 6 h, 3, 7 and 21 days after peritoneal contamination and

infection followed by sepsis compared to untreated control mice.

Reads were mapped onto the genomic reverence sequence [1], further

processed and analyzed for alternative splicing using DEXSeq [2] and

our method Splicing Compass [3]. We compared genes showing

alternative splicing and exon depletion to our RNA-seq dataset from

livers of septic rats.

Results: We compared the expression of each gene and exon of each

timepoint to the controls. Our study revealed that the number of

transcribed genes decreased significantly during the acute phase of

sepsis and that 1269 genes had a loss of expressed exons and did not

recover that number until day 21. Pathway analysis revealed par-

ticularly androgen and estrogen metabolism to be significantly

affected. From this pathway, we investigated 3-2-Hydroxysteroid-

Dehydrogenases which showed remarkable exon loss. Western blots

using specific antibodies confirmed their expression in liver rat

samples.

Conclusions: At the acute phase of sepsis a loss of the variety of

expressed genes occurred and a substantial number of genes showed a

loss in their expressed exon number. The majority of genes recovered

until day 21. However, several genes did not recover. Particularly,

genes coding for enzymes of androgen and estrogen metabolism

remained affected. This is interesting in respect to PTSD, as it was

shown that soldiers with PTSD and comorbid conditions (major

depressive disorder or alcohol dependence) had higher testosterone

levels compared to controls [4]. Such an association post sepsis could

be caused by compromised steroid biosynthesis we found in our septic

rodents. Further studies need to be performed to investigate this

interplay between alternative splicing and such enzymatic effects.

References: [1] Kim D, Pertea G, Trapnell C, Pimentel H, Kelley R,

Salzberg SL: TopHat2: accurate alignment of transcriptomes in the

presence of insertions, deletions and gene fusions. Genome Biol.

2013, 10.1186/gb-2013-14-4-r36. [2] Reyes A, Anders S, Huber W:

Inferring differential exon usage in RNASeq data with the DEXSeq

package. Genome Res. 2012, 22: 20082017. [3] Aschoff, M., Hotz-

Wagenblatt, A., Glatting, K.H., Fischer, M., Eils, R. & König, R.,

Splic-ingCompass: differential splicing detection using RNA-Seq

sequencing data (2013). Bioinformatics, 29, 1141. [4] Karlovi D1,

Serretti A, Marinko D, Martinac M, Sili A, Katini K. Serum testos-

terone concentration in combat-related chronic posttraumatic stress

disorder. Neuropsychobiology. 2012;65(2):90–5.
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Introduction: Circulating monocytes play an important role in the

innate immune response against microbes that cause bloodstream

infections because they are able to phagocytose, release cytokines and

chemokines and trigger adaptive immune responses.

Objectives: To dissect the response of monocytes towards different

pathogen classes and to identify pathogen specific as well as pathogen

unspecific patterns, genome-wide gene expression analysis of

monocytes after a stimulation with a fungal pathogen, a Gram neg-

ative and a Gram positive bacterium have been performed.

Methods: Via Ficoll density centrifugation and a subsequent

CD14+ separation (autoMACS, Miltenyi) monocytes of five healthy

male donors were isolated from venous blood. After an overnight

resting, monocytes were stimulated with A. fumigatus, N. meningitidis

or S. aureus. RNA was isolated after 3 and 6 h and microarray

technology was used to determine differentially expressed genes

(FDR\ 0.05, Fold Change[1.5) in response to all pathogens.

Results: Results of the microarray analysis showed that the tran-

scriptional patterns of monocytes cluster Aspergillus or bacteria

specific. The data revealed a comprehensive pathogen-independent

core program of gene expression induced by all three pathogens.

Within this group we mainly detected genes encoding chemokines

(e.g. CXCL5, CCL7), pro-inflammatory cytokines (e.g. TNF, IL6,

IL8) or surface markers for activation or adhesion (CD40, CD44). A.

fumigatus induced a strong specific response on genes corresponding

to the MAPK-signaling pathway (e.g. MAP2K1, MAP4K3, MRAS),

the TNF-receptor superfamily (e.g. TNFSF14, TNFRSF10D,

TNFRSF12A) and protein processing (e.g. HSPA7, HSPA1L). In

contrast, the bacterial pathogens shared a large number of differen-

tially expressed genes encoding chemokines (e.g., CXCL11,

CXCL13), cytokines (e.g. Il19, Il16) or transcription factors of the

Jak-STAT signaling pathway (STAT1, STAT2).

Conclusions: The characteristic transcriptional differences in the

immune response of monocytes against these pathogens can be used

as a basis for further studies to aid the diagnosis of sepsis and to

characterise a pathogen specific immune response.
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Introduction: For several years now, sphingolipids such as sphin-

gosine-1-phosphate (S1P) and ceramide (Cer) have been known to be

not only components of the cell membrane, but also important sig-

naling molecules. While the S1P-Cer rheostat is essential for the

regulation of cell survival vs. apoptosis, S1P has also been shown to

play a central role in immune cell egress.

Objectives: This study aims to investigate the regulation of sphin-

golipids in experimental sepsis. S1P has been identified as a new target

in several autoimmune diseases such as rheumatoid arthritis (RA) and

multiple sclerosis (MS), which was further established by the approval

of the functional S1P receptor antagonist FTY720 as an anti-MS drug.

This suggests S1P to be a promising target in sepsis research.

Methods: Experimental sepsis was induced in WT C57BL/6J mice

using the peritoneal contamination and infection (PCI) model by

injection of 0.75–1 ll/g of a human stool suspension. Lipid levels

were measured using a LC/MS/MS approach with following m/

z transitions: S1P 380/264; C16-Cer 538/264; C24-Cer 650/264. Real-

time quantitative PCR was done with TaqMan primers and probes.

Results: Plasma S1P levels were significantly decreased 6 h after

sepsis induction, while S1P levels in liver samples increased slightly

at the same time point. A qPCR analysis of primary mouse hepato-

cytes indicated that SphK2 and S1PR2 are highly expressed in liver.
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Interestingly, after LPS stimulation (10 lg/ml for 17 h) these

remained rather unchanged. Instead SphK1 and S1PR3 expression

increased by about twofold. In addition to S1P, ceramide levels were

analyzed showing a shift in the ratio of C16-Cer to C24-Cer towards

the short chain ceramides during sepsis progression.

Conclusions: The altered S1P levels in plasma and liver indicate that

S1P is redistributed from plasma to liver in early sepsis. The upreg-

ulation of SphK1 and S1PR3 has also been reported in astrocytes

under pro-inflammatory conditions (1), which confirms our results.

The reaction to an inflammatory event like sepsis is also mirrored in

the ceramide levels. The C16-ceramide, which is known to be pro-

apoptotic, is upregulated after sepsis induction while C24-ceramide is

downregulated. C24-ceramide and its producing enzyme, ceramide

synthase 2, have been shown to be essential for liver function (2).

Altogether our results indicate an involvement of S1P and ceramides

in this experimental sepsis model.

References: [1] Fischer et al. (2011) Sphingosine Kinase 1 and

Sphingosine 1-Phosphate Receptor 3 Are Functionally Upregulated

on Astrocytes under Pro-Inflammatory Conditions. PLoS ONE 6(8):

e23905. doi:10.1371/journal.pone.0023905. [2] Pewzner-Jung et al.

(2011) A Critical Role for Ceramide Synthase 2 in Liver

Homeostasis. J Biol Chem 285 (14) 10911-10923.
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Introduction: Candida species are one of the most common causes of

invasive fungal infections. Only four Candida species, C. albicans, C.

glabrata, C. parapsilosis, and C. tropicalis, are accountable for about

90 % of all systemic Candida infections. Despite considerable efforts,

the lack of fast and reliable diagnostic markers is one of the key

clinical problems in the treatment of disseminated Candida infections.

Furthermore, considering the high intrinsic drug resistance of C.

glabrata and recommended species-specic therapies, early precise

information about the infecting Candida agent is crucial.

Objectives: The aim of our study was to establish a blood infection

model to mimic systemic Candida infections with a combined anal-

ysis of transcriptional and phenotypic data. This allows the

investigation of both fungal and host transcriptional responses during

infection with each of the four most clinical relevant Candida species.

In addition, it will improve our understanding of Candida blood

stream infections and help to identify species-specific biomarkers.

Methods: For the ex vivo blood infection model, we infected freshly

drawn human blood with C. albicans, C. glabrata, C. parapsilosis or

C. tropicalis. Using host- and fungal-specific protocols, RNA was

isolated at certain time points to perform a kinetic dual RNAseq

approach. This allows us to identify differentially regulated fungal

and human genes during early infection.

Results: First results show that all four Candida species trigger both,

a common core and a species-specific transcriptional response. Par-

ticularly C. glabrata and C. albicans induce clearly different

transcriptional patterns. In addition, C. albicans responds with a

comprehensive and significant change in gene regulation to the blood

environment within fifteen minutes. In contrast, C. glabrata regulates

only a small part of its genome, even at later time points of infection.

Conclusions: These results suggest that the transcriptional response

of the human host to Candida blood infection is, to a certain extent,

species specific. Remarkably, C. albicans and C. glabrata seem to

pursue different strategies to survive the harsh blood environment by

regulating individual subsets of genes. Transcriptional interaction

networks based on these datasets will give realistic insights into the

interdependent processes of host and pathogen transcriptomes during

Candida blood stream infections and may provide essential infor-

mation for species-specific diagnostics.
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Introduction: In the biomedical research and in the public greater

focus on pathogenic microorganisms is being taken as their resistance

to antibiotics increases and it is debated that it is only a matter of time

until the ticking time bomb explodes and multi resistance strains are

getting exponentially causative for deadly infections. Hence, specific

therapy is needed and, in line, investigation on the specific needs and

features of a pathogen within its host environment. Essential to this is

its nutritional needs. Besides this, generating transcription profiles on

a large scale is technically straightforward and feasible for any kind of

clinical isolates of nearly all conditions.

Objectives: We aimed to predict the nutritional sources of pathogens

from gene expression profiling data.

Methods: We have set up a new methodology to infer the main

carbon source of a microorganism based on RNA-seq or microarray

expression profiles only. We focus our investigations to central

energy metabolism, generate a consistent constraint-based model of

central energy metabolism starting from a generic model (Oh, et al.,

2007), optimize the difference of flux gradients and differential

expression of several experimental conditions using linear program-

ming and correct for futile cycles by penalizing reactions with

negative epsilons during optimization. For each condition, the trans-

porters with the highest predicted fluxes are determined. As a case

study, we applied our method to expression data of Bacillus subtilis

168 in eight different nutritional conditions (in triplicate) (Nicolas,

et al., 2012) and compared our model predictions to well derived

fluxes from a detailed C13 tracing analysis (Chubukov, et al., 2013).

Results: In six out of eight cases (glucose, fructose, gluconate, glyc-

erol, malate, succinate + glutamate) our predictions were correct. We

could not predict pyruvate and glutamate as carbon sources. Besides

this, the predicted fluxes from our model was well comparable to the

fluxes from the gold standard (Pearson correlation r = 0.57).

Conclusions: Our new approach is promising and led to good pre-

dictions for this well defined case study of B. subitilis. Our approach

may also be used for identifying the carbon sources of isolates from

clinically complex settings like e.g. S. pneumonia or S. aureus
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infected lung epithelial or bone marrow cells when expression data is

available.

081
Infection 2015

Alterations in immune response upon modulation of sphingosine
1-phosphate metabolism

Thuy AV (1,2,3), Hemdan NY (1,2,3), Gräler MH (1,2,3)
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Introduction: Originally thought to function primarily as membrane

constituents, recent data has illuminated the role of sphingolipids in

mediating numerous physiological and pathophysiological pathways.

Of note among this subclass of lipids is sphingosine 1-phosphate

(S1P). Phosphorylated from sphingosine via the sphingosine kinsases

(SphK1/2), S1P acts via five G-protein coupled receptors (S1P1-5)

which are virtually ubiquitously expressed throughout mammalian

tissues.

Objectives: The aim of this study was to elucidate the role of alter-

ations in S1P metabolism on progression and outcome using in vivo

mouse models of experimental polymicrobial sepsis, as well as,

in vitro stimulations of immune cell subclasses. To this end, trans-

genic mice lacking the SphK1 (SphK1-/-) or SphK2 (SphK2-/-)

were used in all experiments.

Methods: Using the peritoneal contamination and infection (PCI)

model, experimental sepsis was induced in mice for a period of up to

14 days. At 0, 6, and 24 h, as well as, 14 days post-infection plasma

samples were isolated and cytokine expression measured using the

cytometric bead array (CBA) system. T and B cells were directly

isolated from spleens, and macrophages and dendritic cells were

derived in vitro from bone marrow. Cells were stimulated for 24 h with

10 lg/ml LPS with and without the addition of 1 lM S1P; samples

were isolated at 6 and 24 h and cytokine release was measured.

Results: Compared to WT controls, both SphK1-/- and SphK2 -/-

mice demonstrated marked reduction in pro-inflammatory cytokine

release at time points 6 and 24 h, respectively. SphK2-/- mice

additionally had a reduction in the anti-inflammatory cytokine IL-10.

With the exception of dendritic cells, no primary or derived cell type

revealed any reductions in cytokine release in in vitro models. Den-

dritic cells, however, had reductions in IFN-3 and IL-1ß in both

SphK1-/- and SphK2-/- cells.

Conclusions: Our current results indicate that there is no single cell

source responsible for the cytokine profile which we have observed in

these mice. Consistent with this, it has been previously shown using

the LPS model and bone marrow derived macrophages that inhibition

or knock-out of the SphK1/2 genes lead to no difference in cytokine

response from macrophages. However, our data rather suggest that an

interaction between dendritic cell release of either IFN-3 or IL-1ß on

other immune cell types could be the mechanism responsible for

overall observed differences in plasma cytokine levels.
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Introduction: As one of the most common pathogens found in sepsis,

Staphylococcus aureus often causes chronic infections such as

osteomyelitis that seem to develop after recovery from sepsis. They

are associated with intracellular residing, persisting bacteria dis-

playing an increased phenotypic resistance against several antibiotics.

Objectives: Understanding this phenotypic resistance in more detail

might help to improve therapy of chronic S. aureus infections.

Microscopy based methods are an inescapable way to efficiently study

intracellular pathogens inside the host cell. Therefore, a non-invasive

method yielding spatial, temporal and biochemical information at

once in a label-free way is developed using Raman spectroscopy.

Methods: S. aureus invasion of cultured endothelial cells was

allowed by co-incubation followed by lysostaphin treatment to

remove extracellular bacteria. After different incubation times

(90 min up to 24 h) infected cells were fixed with 4 % formaldehyde

and scanned with a WITec Confocal Raman Microscope alpha300R

using a 532 nm laser. Additionally, S. aureus cultured in standard

nutrition medium in the presence of ciprofloxacin and rifampicin was

examined by Raman spectroscopy.

Results: Intracellular bacteria could be readily detected in false-col-

our images after analysis of the Raman scans using spectral unmixing

without the need of any additional label. Due to the high spatial

resolution, the morphology of the bacteria could be clearly visualized

and detection in different areas of the cell in z dimension was pos-

sible. With the help of the chemical information inherent in the

Raman spectra, it was possible to analyse the growth phases of the

bacteria revealing a decelerated intracellular replication rate. Addi-

tionally, the antibiotic effect of ciprofloxacin/rifampicin on

extracellularly cultured S. aureus could be detected with help of

statistical analysis of the Raman spectra.

Conclusions: We established a Raman-based imaging method for

specific detection of intracellular S. aureus and its concomitant bio-

chemical analysis in a label-free and non-destructive way. Due to the

ability to differentiate untreated from antibiotic-treated bacteria, this

method may serve as a tool to investigate the response of intracellular

bacteria to antibiotics.

References: Große et al., Anal. Chem. 2015; 87: 2137–2142. doi:

10.1021/ac503316s.
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Introduction: miRNAs are small, 17–25 nt long non-coding RNAs and

can suppress gene expression or induce mRNA degradation. Some

miRNAs, as for instance miRNA-155, let-7 and miRNA-146, are

known to participate in the regulation of the immune response. Dys-

regulation of miRNAs have been associated with overwhelmed

inflammation. Thus, a better understanding of regulation mechanisms

of the immune response by miRNAs can provide new treatment options.

Objectives: A list of miRNA target genes was determined using

prediction tools and MiRTarBase database with experimentally vali-

dated miRNA-gene interactions. We investigate the role of miRNAs

during infection in order to provide a better understanding of the gene

regulation by miRNAs.

Methods: We used gene expression and miRNA expression data from

Barreiro et al. and Siddle et al. (Gene Expression Omnibus accession

numbers: GSE34151 and GSE49951) to examine the impact of

miRNAs 18 h after infection of dendritic cells with Mycobacterium

tuberculosis (MTB). TargetScan, PicTar and PITA were used to

determine miRNA target genes. In addition, we extracted experi-

mentally validated targets on the MiRTarBase database. For gene set

enrichment analysis we used pathway information of the Kyoto

Encyclopedia of Genes and Genomes (KEGG).

Results: We found that miRNA-155 is highly upregulated 18 h after

MTB infection. Overall, 79 target genes of miR-155 were signifi-

cantly differentially expressed and had a negative correlation less than

-0.5. The gene encoding the mitochondrial methionyl-tRNA

formyltransferase (MTFMT) was highly downregulated and is a target

of miRNA-155. The enzyme encoded by the MTFMT gene is

essential to load tRNA with fMet, which is used for transcription

initiation in protein synthesis of mitochondria. Besides MTFMT, we

found a similar expression and regulation mechanism for miR-155

and the genes of PIK3R1 and ALDH3A2 suggesting that miRNA-155

targets the PIK3R1 and the ALDH3A2 gene, the latter of which is

involved in the oxidation of reactive aldehydes.

Conclusions: This study gives evidence that miRNA-155 negatively

regulates MTFMT expression during the inflammatory response of

dendritic cells after MTB challenge. We hypothesize that the protein

synthesis in mitochriondria may be altered due to the identified

miRNA, which may contribute to dysfunctional oxidative phospho-

rylation. Further studies should include the experimentally validation

of regulation of the candidate genes by miRNA-155. In addition, the

impact of knockdown experiments of miRNA-155 on gene expression

and infection have to be investigated.

086
Infection 2015

Protective effect of the frankincense resin extract Casperome� on
lipopolysaccharide (LPS) induced systemic inflammation and
consecutive liver dysfunction in mice
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Introduction: Despite recent advances in critical care, sepsis

remains an important cause of morbidity and mortality in intensive

care units. With about 20–25 % of patients displaying a severe

inflammatory reaction an impaired liver function can be observed,

which has been shown to be of major importance for overall patient

outcome.

Objectives: The aim of the present study was to evaluate if

frankincense resin extract used in traditional medicine for the

treatment of infections and chronic inflammatory disorders can serve

as a new therapeutic option for the treatment of sepsis and con-

secutive liver failure. For this purpose, the orally bioavailable

frankincense extract Casperome� was tested in an animal model of

sepsis, the intraperitoneal administration of lipopolysaccharides

(LPS) in mice.

Methods: Male 60-day-old mice were assigned to six treatment

groups: (1) controls, (2) LPS treatment, (3) treatment with

Casperome�, (4) treatment with Epikurone� (phosphatidylcholine

used for dissolving the frankincense extract), (5) treatment with

LPS plus Casperome�, (6) treatment with LPS plus Epikurone�.

LPS was administered at a dosage of 5 mg/kg body weight and

Casperome� or Epikurone� were given 3 h before LPS treatment at

a dosage of 240 or 80 mg/kg body weight, respectively. 24 h after

LPS administration animals were sacrificed and organ weights,

body temperature, blood glucose levels as well as various param-

eters representing liver damage or liver function or indicating

oxidative stress in liver but also in different other tissues were

assessed.

Results: LPS caused a decrease in body temperature and blood

glucose levels as well as in liver glycogen content and biotrans-

formation capacity together with an increase in oxidative stress in

different organs. After pretreatment of the animals with Casperome�

a distinct protective effect was seen on many of the parameters

tested not only in liver, but also in other organs such as brain, lung,

kidneys, spleen and adrenals. Casperome� also turned out to be a

strong inducer of various cytochrome P450 isoforms, thus leading to

a re-establishment of liver biotransformation capacity in LPS treated

mice.

Conclusions: Since a protective effect of the frankincense extract

Casperome� in LPS-induced systemic inflammation could be shown,

which was not restricted to liver tissue only, frankincense extracts

may possibly serve as a new treatment option in sepsis and associated

liver dysfunction.
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Introduction: Echinocandins are known as effective and safe agents

for the prophylaxis and treatment of different cohorts of patients with

fungal infections. Recent studies revealed that pharmacokinetics of

echinocandin antifungals in special patient populations might impact

clinical efficacy and safety. Case reports described cardiac effects

following echinocandin administration, especially in critical ill

patients. Also, in animal studies of isolated rat hearts (Langendorff

model) and in isolated cardiomyocytes of the rat, echinocandins were

found to impair cardiac function.

Objectives: Hypothesizing an echinocandin-induced aggravation of

cardiac impairment in septic shock, we performed in vivo hemody-

namic measurements in endotoxemic rats.

Methods: Using an in vivo rat endotoxemic shock model, we

assessed hemodynamic parameters [cardiac output (CO), arterial

blood pressure (ABP), left ventricular enddiastolic volume (EDV),

left ventricular ejection fraction (EF)] and time to hemodynamic

failure after central-venous application (Vena jugularis interna) of

anidulafungin [2.5 mg/kg bodyweight (BW) + 1 mg/kg BW

lipopolysaccharide (LPS)], caspofungin (0.875 mg/kg BW + 1 mg/kg

BW LPS), micafungin (3 mg/kg BW + 1 mg/kg BW LPS) and con-

trol (0.9 % sodium chloride + 1 mg/kg BW LPS).

Results: Time to hemodynamic failure of the caspofungin group

animals (n = 7) was significantly reduced compared to control

(n = 6) (136 min vs. 180 min; log-rank test p = 0.0209) (Figure 1

B). Anidulafungin group (n = 7) also showed a trend to reduced time

to hemodynamic failure (136 min vs. 180 min; log-rank test

p = 0.0578) (Figure 1 A). Animals of the micafungin group (n = 7)

did not show significant differences in time to hemodynamic failure

compared to control. Among each experimental group, we observed a

time dependent decrease of ABP and slightly increased EDV during

the observation period. Regarding hemodynamic data of the control

group animals and also micafungin group animals, we found

increased CO during our experiments. In contrast, administration of

anidulafungin or caspofungin induced a decrease in CO.

Conclusions: In our model of continuous hemodynamic measure-

ments in endotoxemic rats, intravenous administration of

anidulafungin and caspofungin was associated with acute cardiac

dysfunction. In addition, administration of anidulafungin and caspo-

fungin in our model was associated with reduced survival. Further

studies are needed to explore the underlying mechanism.

Fig. 1 Time to hemodynamic failure in endotoxemic rats
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Introduction: Recent studies suggest a correlation between

hemolysis and decreased serum concentrations of heme-binding

proteins associated with unfavorable survival in critically ill

patients. Furthermore, murine sepsis models show highly elevated

levels of free heme. Among its physiological characteristics, heme

plays a pivotal role in the promotion of tissue damage by

increasing, e.g., lipid peroxidation and reactive oxygen species

generation.

Objectives: The liver is a key player in both heme metabolism and

host response to infection. Therefore, we investigated the influence of

free heme on hepatic microcirculation and hepatocellular integrity in

the stress-exposed liver.

Methods: Male Wistar rats were used for in vivo and ex vivo

studies. Pre-treatments were: (a) no intervention (control), (b) Peri-

toneal Contamination and Infection (PCI, i.p. for 24 h),

(c) Lipopolysaccharide (LPS, 1 mg/kg BW for 2 h). After the

observation time, livers of the animals were isolated and perfused

with hemin. Portal pressure was continuously monitored and heme-

mediated cytotoxicity was quantified via LDH release into the out-

flow. Protein expression was measured via ELISA and

immunostaining. In vitro studies were performed using immortal-

ized human hepatic stellate cells (LX-2) which where stimulated

with hemin ± albumin.

Results: Animals with endotoxemia showed different expression of

cytokines and heme-related proteins compared to septic animals.

LPS rats showed a significant increase of TNF-± serum levels,

while PCI animals had significant higher levels of interleukin-6 and

interleukin-10. Furthermore, the expression of heme oxygenase 1

and heme scavengers, i.e., haptoglobin and hemopexin, was induced

in sepsis. Liver perfusion of the pre-treated animals resulted in a

significantly increased portal pressure in all groups and an elevated

release of LDH within the PCI rats. In an additional control group

the addition of 4 % albumin into the perfusate completely attenuated

the vasoconstrictive properties of hemin. In vitro studies underlined

that the availability of albumin prevents heme-mediated cytotoxicity

in LX-2 cells.

Conclusions: Our results show that free heme contributes to liver

damage via intrahepatic vasoconstriction and via direct cytotox-

icity. The availability of albumin prevents both heme-mediated

cytotoxicity and impaired perfusion. We speculate that scaveng-

ing of free heme assures functional integrity of livers in rat

sepsis.
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Introduction: In recent years, the increasing distribution of multi-

resistant Gram-negative bacteria has become an important problem in

clinical practice. Escherichia coli is a major pathogen of several

infectious diseases, such as urinary tract or blood stream infections. In

the past, broad spectrum antibiotics, like ciprofloxacin and cefotaxime

were frequently used as empiric treatment, which resulted in high

resistance rates. Classical microbiological susceptibility tests are

cultivation-based and thus, very time-consuming. Identification of

resistances within a few hours would be of great help for the treating

physician. Here, we present a fast, spectroscopy-based method to

identify antibiotic susceptibilities and furthermore get detailed

insights to the effect of antibiotics.

Objectives: Our aim is to develop a Raman spectroscopy-based

diagnostic tool for rapid antibiotic susceptibility testing and dis-

crimination of sensitive and resistant strains. Thus, the response of

E. coli isolates towards two kinds of antibiotics that differently act on

bacteria is analyzed by Raman spectroscopy.

Methods: We used a combined dielectrophoresis Raman setup [1] to

study interactions of ciprofloxacin and cefotaxime with several E. coli

strains. Raman spectra were collected directly in suspension after

antibiotic treatment over a time course of 2 h and compared to the

spectra of the untreated controls. Growth curves were recorded using

the optical density for a deeper understanding of the time-dependence

of the Raman signature. Statistical analysis (PLS, LDA) was applied

to extract characteristic antibiotic induced biochemical changes.

Results: We show how Raman spectroscopy can be utilized to visu-

alize effects of the antibiotics on clinical E. coli strains with different

resistance pattern. The Raman spectra of treated, sensitive strains

could be clearly distinguished from untreated controls. A statistical

model predicts resistances in E. coli with high accuracy within 3.5 h.

Time-dependent specific peaks were identified, that can be assigned to

the metabolic states of the culture, indicating growth or inhibition.

Conclusions: The intensive study of the cellular responses towards

different antibiotics can help to interpret the effects in unknown

bacteria. The presented results will pave the way for a discrimination

of sensitivity of pathogens with minimal sample preparation and

results within 3.5 h.

Reference: Schröder et al., Anal. Chem., 2013, 85 (22), pp 10717–

10724. doi:10.1021/ac4021616.
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Raman spectroscopic analysis of C. albicans: From yeast to
hyphae
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Introduction: As an opportunistic pathogen Candida albicans can

cause severe blood stream infections in people with immune defi-

ciencies. C. albicans ability to switch between morphological forms

plays a major role for its pathogenicity. For example, it is important for

breaching epithelial membranes. Raman spectroscopy is a useful tool

for single cell analysis and imaging. Here, it was used to investigate

biochemical changes between the different morphotypes of C. albicans.

Objectives: During morphological transition from yeast to hyphae, the

fungus undergoes biochemical changes. Each morphological form was

characterized by means of Raman spectroscopy. Raman spectra can be

used to build classification models to differentiate between yeast and

hyphae. Spectral information can also be utilized to provide false color

images reflecting the biochemical composition of the fungal cells in

order to gain deeper insights into the filamentation process.

Methods: C. albicans SC 5314 were grown overnight at 30 �C in

YPD and then transferred into RPMI medium. Cultures were then

incubated either at 30 �C (yeast) or 37 �C (hyphae). After 3.5 h fungi

were fixed and Raman spectroscopy was performed. In addition,

intermediate morphological forms were analyzed by investigating

samples of seven time points from 0 to 2.5 h. Statistical analysis

followed, as well as false color images were generated.

Results: Using principal component analysis and linear discriminant

analysis a clear separation based on spectroscopic fingerprint could be

detected between yeast and hyphae. The most apparent changes were

found in bands around 1259, 1340 and 1458 cm-1 representing amide

III (proteins), nucleic acids and CH deformation (proteins/lipids),

respectively. Our statistical model discriminated already after 30 min

between yeast form of C. albicans and fungi developing into hyphae.

Displaying similar Raman spectra in the same color yielded false

color images of the cell in which the nuclei were clearly visible.

Conclusions: Even when differences are not yet noticeable in mor-

phology, elongating fungal cells can be spectroscopically separated

from yeast cells, but also from fully elongated hyphae. A change in

nucleic acid and protein composition of yeast and hyphae could be

due to a different nucleus to cytoplasm ratio. Here, we also showed

that imaging of C. albicans yeast and hyphae is possible without

labeling the cells using Raman spectroscopy.

Acknowledgement: Financial support of DFG via JSMC and BMBF

via the CSCC is highly acknowledged.
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Introduction: Innate and adaptive immune cells respond after sepsis

induction by increased cytokine secretion, widespread lymphocyte

apoptosis and, finally, immunoparalysis. Septic mice show a severely

reduced T cell compartment, which can be observed remarkably by

thymic atrophy. However, myeloid cell development does not seem to

be affected by systemic sepsis. Myeloid cells produce high levels of

pro-inflammatory cytokines like IL-12, IL-6 and TNF-± , thus pro-

moting tissue damage. The underlying mechanism for the lymphocyte

depletion in septic mice has not yet been fully understood. We show

here that hematopoietic stem cells (HSCs) treated with LPS lose their

lymphoid potential, but retain myeloid lineage potential.

Objectives: We investigated the developmental potential of HSCs

from mice after low-dose LPS challenge to elucidate changes in the

lymphoid and myeloid cell compartments.

Methods: HSCs from wild-type mice were purified and stimulated

with low-dose LPS (100 ng/ml) or left untreated. Afterwards, HSCs

were co-cultured in presence of IL-7 and Flt3L on an OP9-DL1

system which mimics interaction of HSCs with stromal cells.

Development of HSCs into different immune cell subsets was mon-

itored for 14 days by flow cytometry.

Results: Our findings indicate that LPS-challenged progenitor cells

lack the ability to efficiently generate T- and B-cells. Development of

T lymphocytes was highly reduced at DN2 and DN3 stages after 10

and 14 days, respectively. Additionally, single LPS treatment lead to

increased apoptosis of T- and B-cells even 14 days after treatment.

However, we did not notice changes in myeloid cell development of

LPS-treated HSCs.

Conclusions: Our results point out a major cause of sepsis-induced

lymphopenia. LPS-challenged HSCs showed an altered lineage

potential resulting in an increased myeloid cell/T cell ratio. This

imbalance explains the observed loss of lymphocytes as well as

unaltered frequencies of myeloid cells in septic mice. Therefore, we

propose that LPS triggers a cellular reprogramming of HSCs favoring

myeloid commitment.
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cells subsets, M-MDSC and G-MDSC, in severe sepsis and septic
shock
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Introduction: Myeloid regulatory cells (MRG) includes subsets of

myeloid-derived suppressor cells (MDSC) capable to modulate

innate and adaptive immunity and contribute to tumor growth and

invasion, resolving inflammation, promoting post-injury remodeling

and affecting outcomes in experimental sepsis. Recent studies

demonstrated increased frequencies of granulocytic MDSC (G-

MDSC) and monocytic MDSC (M-MDSC) in sepsis patients (Janols

et al. 2014). Mechanisms that drive MDSC heterogeneity are

remained unclear.
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Objectives: Determining whether the allelic genetic variants of NRF2,

master-regulator of anti-oxidant stress responses, and circulating

oxidized low-density lipoproteins (OxLDL) associate/contribute to

heterogeneity of MDSCs in sepsis patients.

Methods: Blood from volunteers were employed as a control

(n = 5, group 1), specimens from patients with sepsis (n = 5,

group 2), severe sepsis and septic shock (group 3, n = 23) were

harvested for three times starting from diagnosis of sepsis in ICU.

Low-density granulocytic Lin-, CD33+, CD15+, CD14-, HLA-DR-

(low) cells (G-MDSCs) and monocytic Lin-, CD33+, CD15-,

CD14+, HLA-DR-(low) cells (M-MDSCs) were determined by flow

cytometry. Bacterial cultures of blood confirmed the infection.

NRF2 polymorphism (rs 6726395, intron 1, GG vs. GA + GA

genotypes) was studied by analyzing PCR products in a 2 %

agarose gel using a tetraprimer set. Plasma OxLDLs were quanti-

fied by ELISA kit.

Results: Levels of circulating M-MDSC did not differ between the

groups 1–3. M-MDSC numbers in subgroup of patients with early

(30-day) mortality, however, were increased compared to survived

patients [medians: 9.62 (5.65; 15.2) vs. 3.82 (3.1; 7.0), P = 0.027].

G-MDSC significantly accumulated in group 3 patients vs. groups 2

and 1(medians 28.5 vs. 0.24 and 0.02 %, respectively; P\ 0,001).

Levels of circulating G-MDSC and OxLDL positively correlated

(Pearson, r = 0.673, P = 0.029). Accumulation of M-MDSC and

G-MDSC in sepsis patients did not depend on a type of bacteria.

Patients of NRF2 GG genotype exhibited significantly less G-MDSC

levels compared to patients of GA + AA NRF2 genotypes [7.02

(6.1–7.5) vs. 30.8 (20–36), P = 0.012]. M-MDSC accumulated more

in patients with NRF2 GG genotypes compared to other patients (7.6

(3.51–13.98) vs. 2.8 (1.8–4.6), P = 0.041].

Conclusions: Ratio of M-MDSC and G-MDSC in severe sepsis and

septic shock depends on mechanisms of oxidation/anti-oxidation. We

suggest that genetic NRF2 variant presumably associated with

increased NRF2 activity (GG) controls or mirrors the preferential

accumulation of M-MDSC via diminishing circulating oxidized

products (probably OxLDL and/or others) whereas the latter control

G-MDSC generation or migration patterns.
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Introduction: In the last decades substantial problems in animal

sepsis research remained unsolved. Methods for severity assessment

and stratification were insufficient to predict sufficiently imminent

death during sepsis. While a loss of body weight (BW) or determi-

nation of clinical severity score (CSS) are commonly used, new

methods as echocardiography or monitoring of blood parameters such

as IL-6 are complex and invasive. We developed a continuous,

automatic, non-contact temperature monitoring (TEMP) approach, to

assess severity, to predict risk for imminent and to function as an

active or passive alert.

Objectives: Validation of TEMP profiles to phenotype upcoming

non-survivors in polymicrobial sepsis

Methods: In elsewise performed experiments, TEMP of 121 septic

animals with various genetic backgrounds and different disease

severity grades was continuously monitored within an observation

period up to 14 days using infrared thermography. Sepsis was induced

by peritoneal contamination and infection model. Additionally, CSS

and BW were recorded.

Results: In our particular animal model a surface temperature d

29.2 �C was found as cut off value to predict mortality 12 h prior to

death with AUC of 0.95 (Sens. 86; Spec. 98 %). Also, a relative drop

of TEMP e 9 % from basal values predicts mortality 12 h before

death (AUC 0.92; 70; 98 %). TEMP profile provides significant

absolute cut off values up to 21 h before death (AUC 0.7). TEMP is

moderately correlated with CSS (r = -0.53; p\ 0.05), but not with

loss of BW (r = 0.09; p[ 0.05). TEMP allows identification of a

pro-survival phenotype at an early time point (21 h) and with higher

precision compared to either CSS or BW. Additionally, monitoring by

TEMP is performed continuously and not at predefined arbitrary time

points, free of additional stress and manipulation.

Conclusions: Our results underline that continuous infrared moni-

toring is a powerful, non-invasive, highly reproducible, cost and time-

saving tool to stratify mice undergoing sepsis of different severities in

accordance to 3R. Hereby, predictive value is improved compared to

CSS and BW, enabling the operator for facilitating of humane end-

points and objective decision making for euthanasia, including pre-

mortal sampling. The superiority of objective and documentable

temperature profiling over time compared to other invasive or non-

invasive methods for risk stratification needs to be demonstrated in

ongoing prospective studies.
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Synaptic disturbances and long-term cognitive deficits in a mouse
model of polymicrobial sepsis
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Introduction: Sepsis survivors often suffer from prolonged cognitive

impairment and deficits in executive function. In an animal model of

sepsis mice develop similar symptoms after recovery from acute

infection. Underlying neuronal and synaptic dysfunction in the central

nervous system are only incompletely understood and effective

treatment is lacking.

Objectives: Analysis of cognitive abnormalities and neuronal dys-

function of long-term survivors in an animal model of polymicrobial

sepsis (PS).

Methods: The peritoneal contamination and infection model (PCI)

was used as a model for PS. 6–8 weeks after PCI-induction animals

were subjected to multidimensional behavioral test to analyze basic

health parameters, locomotion, anxiety-related behavior, and spatial

learning. Synaptic function and plasticity of these animals were

analyzed in acute hippocampal brain slices via field potential

recording and induction of long-term potentiation in the Schaffer-

collateral CA1 pathway. Spine morphology was examined using

golgi-cox staining. Effects of environmental enrichment on cognitive

impairment were tested in mice after PCI.

Results: We found no obvious abnormalities in surviving mice after

recovery of 6 weeks by a standard phenotypic screen. Animals of the
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PCI group showed significant reduced capabilities in learning the

location of the hidden platform in the Morris water maze in com-

parison to sham treated animals. Further, mice after PCI had increased

level of fear-related behavior. Synaptic plasticity in the Schaffer-

collateral CA1 pathway was impaired and spine density was reduced

in the PCI-group. Environmental enrichment had a beneficial effect

on spatial learning.

Conclusions: Mice subjected to PCI show reduced learning perfor-

mance and increased anxiety-related behavior 6 weeks after faeces

injection resembling cognitive impairments in human sepsis sur-

vivors. Impaired long-term potentiation and decreased spine density

points toward severely afflicted synaptic plasticity after sepsis. Fur-

ther studies will focus on genetic and pharmacological strategies to

interfere with defective synaptic plasticity pathways to finally alle-

viate cognitive impairment.
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influence sepsis survival
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Introduction: Sepsis is the major cause for mortality in the critically

ill and mitochondrial function allows distinguishing between sur-

vivors and non-survivors. In healthy humans exercise capacity

conveys a survival benefit. We speculated that exercise capacity may

also influence the ability to survive sepsis and that rats with high

exercise capacity have a greater sepsis tolerance.

Objectives: Hypothesis: Rats with high intrinsic exercise capacity

and indications of increased mitochondrial function are less severely

affected by sepsis and show increased survival.

Methods: Sepsis was induced via peritoneal contamination and

infection in male rats with low (LCR) and high (HCR) exercise

capacity. Rats were subjected to echocardiography after 6 h. Sepsis

severity was determined using the clinical severity score (CSS).

Mitochondria from heart, gastrocnemius and liver were isolated 24 h

after sepsis induction and mitochondrial function was assessed (citrate

synthase activity and respiratory capacity). Sepsis survival was

determined in a second cohort of animals.

Results: Clinically, all animals developed lethargy, reduced response

to external stimuli, slightly reduced stroke volume and 50 % of the

animals died within 72 h. Although at 72 h survival was the same, at

24 h more HCR than LCR animals survived. LCR responded to sepsis

with increased state 4 respiration in heart and skeletal muscle. Septic

HCR instead, presented with reduced systolic function, increased

body temperature and more severe sepsis at 6 h after induction. Sepsis

led to a reduction in respiratory capacity in HCR in cardiac and

hepatic mitochondria with complex I substrates and in heart with

complex II substrate succinate (heart: HCR 57 ± 3 vs. HCR-PCI

42 ± 5natomsO/min/CS).

Conclusions: The response to sepsis was significantly different in

animals differing in their intrinsic exercise capacity. Although rats

with high exercise capacity survived the first 24 h better, long term

survival was not improved. Thus intrinsic exercise capacity does not

improve sepsis tolerance.
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Drug-Resistant Bacteremia
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Introduction: Bacteremia is a major challenge in the ICU. Compli-

cated bacteremia can quickly lead to septic shock, meningitis,

endocarditis, osteomyelitis and other metastatic complications. Sta-

phylococcus aureus, P. aeruginosa and Enterobacteriaceae are the

most common bacteria responsible for nosocomial bacteremia.

Severity of outcome for bacteremic patients is correlated to both the

bacterial load and duration of bacteremia. (Kirkbright 2011; Fowler

2003) Drug resistance is currently a major threat to world health, and

it is estimated that worldwide healthcare costs may exceed $20 billion

with an additional lost productivity cost as high as $35 billion/year.

Poor antibiotic stewardship is a contributing factor to the emergence

of drug resistance, as up to 50 % of prescribed antibiotics are either

not needed or improperly prescribed.

An emerging therapeutic strategy to combat bacteremia, viremia, and

fungemia, is to remove circulating pathogens with a sorption hemop-

erfusion device. Our strategy relies on natural mechanisms that

bacterial adhesins use in their initial attachment to endothelial tissue

during colonization of their human hosts, and subsequent pathogenesis.

Engineering high-area surfaces with specific biomimetic binding sites,

creates an extracorporeal affinity adsorption media that can quickly

remove pathogens from whole blood, while also providing a very

antithrombogenic, compatible blood-contacting surface. Specifically,

we have modified, small biocompatible polymer beads with covalent,

endpoint-attached heparin to target circulating pathogens, toxins, and

cytokines present in bacteremic or viremic whole blood. Heparin is a

well-known analog of Heparan Sulfate (HS). A large number of bac-

teria, bacterial toxins, viruses, parasites, and fungi utilize HS segments

on syndecans as an attachment site to subvert the immune system.

(Bartlett 2011) A recent study by Salvador et al. demonstrated that

Filoviruses, including Ebola and Marburg target cell-surface heparan

sulfate for their attachment to cells. (Salvador 2013)

Objectives: In this study, we investigated the ability of covalently

end-point-attached heparin on ultrahigh molecular weight poly-

ethylene (UHMWPE) beads to remove both drug-susceptible and

drug-resistant bacteria. The bacteria tested include CRE E. coli, CRE

K. pneumoniae, ESBL K. pneumonia and MRSA. In addition, the

simultaneous binding and removal of CRE and MRSA was studied to

determine whether a heparin-functional adsorption media might also

be able to treat polymicrobial infections, or whether different bacteria

competitively bind to heparin. The rate of removal of bacteria must

also be rapid, and adequate capacity should be provided in order to

create a practical therapeutic sorbent hemoperfusion device.

Methods: Ultrahigh molecular weight polyethylene beads were

modified using pharmaceutical grade heparin. Immobilization of

heparin onto the beads was performed as described by Larm et al.

(Larm 1983) The resulting PE-beads, with covalent end-point attached

heparin, were then sterilized with ethylenoxide (ETO) and outgassed.

The sterilized beads (0.6 g) were packaged in 2.5 ml test filter syringes

(Mobicol, Germany) with 90-micron top and bottom retaining plates.

A total of three filter syringes were prepared for each pathogen.

The microbiology testing was performed at Antimicrobial Test Lab-

oratories, Round Rock, Texas, USA (ATL). For this study, the removal

of high concentrations of bacteria suspended in defibrinated horse

blood (Hemostat Laboratories) was evaluated. The bacteria were cul-

tured using standard methods and diluted in the horse blood. The

targeted CFU/mL concentration was typical of that used for antimi-

crobial drug testing and ranged between 1.0E + 05 and
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1.0E + 06 CFU/mL. The MRSA strain was ATCC 33592. The

Enterobacteriaceae tested included drug-susceptible E. coli ATCC

8739 and Carbapenem-resistant E. coli ATCC BAA-2469, drug-sus-

ceptible K. pneumoniae ATCC 13883, Carbapenem-resistant K.

pneumoniae ATCC BAA-2146, and ESBL K. pneumoniae ATCC-

770603. An aliquot of blood with a bacterial concentration

of *106 CFU/mL was then passed through the filter syringe by

gravity flow (N = 3), collected, and analyzed. Additional aliquots

(N = 3) were saved to enumerate the starting concentration. The

starting aliquots and filtrates were neutralized and enumerated simul-

taneously, and reduction in bacterial numbers determined (CFU/ml).

For the polymicrobial binding study, MRSA and CRE K. pneu-

moniae were independently cultured as outlined above. Both bacteria

were then diluted into a single sample of defibrinated horse blood.

Aliquots were then either passed through the filter syringes (N = 3) or

retained for starting concentration (N = 3) analysis as described above.

Results: Depending on the starting concentration, up to 99.9 % of the

challenge bacteria binds to the adsorption media. The percent

reduction for MRSA, E. coli, K. pneumoniae, CRE E. coli, and CRE

K. pneumoniae, and ESBL is shown in Table 1. A single gram of the

particulate adsorption media is shown to have a binding capacity of

over 2 million CFU for E. coli. Simultaneous polymicrobial binding

data of MRSA and CRE K. pneumoniae is consistent with binding

that is not competitive, which suggests a different heparin binding

sequence for each bacteria. When the heparinized media were chal-

lenged simultaneously with both MRSA and CRE K. pneumoniae,

83 % of the MRSA was removed and 46 % of the CRE K. pneu-

moniae was removed. This equates to the capacity of 5.6E + 05 CFU/

g for MRSA and 3.2E + 05 CFU/g for CRE K. pneumoniae.

Conclusions: Here we report a potential new strategy for the treat-

ment of BSI, even when caused by the most drug-resistant pathogens.

This strategy should also be useful in treating polymicrobial infec-

tions as it appears that there is a lack of competitive binding among

different bacterial species. This broad-spectrum sorbent hemoperfu-

sion technology may be effective in quickly reducing the bacterial

load in blood and thus potentially reducing or preventing morbidity

and mortality associated with metastatic infections, sepsis and septic

shock. The data demonstrate that an affinity adsorption hemoperfu-

sion device could be used to remove a high concentration of

circulating drug-resistant bacteria in blood and thereby become an

effective adjunctive or alternative to antibiotic therapy.

Table 1

Starting
Concentration

Ending
Concentration

% Reduction Total CFU
Adsorbed/g

MRSA 1.21E+05 1.02E+04 91.6 3.69E+05

K. pneumoniae 4.02E+05 2.55E+05 36.6 4.90E+05

K. pneumoniae (CRE) 1.40E+05 7.83E+01 99.9 4.66E+05

K. pneumoniae (ESBL) 2.82E+05 1.72E+05 39.0 3.67E+05

E. coli 6.15E+05 1.54E+03 99.7 2.04E+06

E. coli (CRE) 2.57E+05 1.90E+02 99.9 8.56E+05
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Don’t fall in love with your model: A critical review of a severity-
driven procedure for modelling sepsis

Sommerfeld O (1,2), Englert S (1), Jbeily N (1), Dahlke K (1),

Claus RA (1,2), Gonnert FA (1,2)
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University Hospital, Erlanger Allee 101, 07747 Jena, Germany, (2)

Integrated Research and Treatment Center - Center for Sepsis Con-

trol and Care, Jena University Hospital, Erlanger Allee 101, 07747

Jena, Germany.

Introduction: The peritoneal contamination and infection (PCI)

procedure reflects a sepsis model based on an intraperitoneal injection

of fecal slurry. This is prepared from a processed and microbiological

characterized human stool batch that is frozen until later use thereby

guaranteeing standardization and reproducibility.

Objectives: Freezing of the stool batch is a hallmark of the PCI

procedure but might affect the pathophysiological course of sepsis.

Consequently, we addressed the impact of the freezing/thawing step

on bacterial translocation, early host response and organ (dys-)func-

tion in the PCI model.

Methods: Murine fecal slurry was produced and analyzed with respect

to its microbiological spectrum fresh or 6 weeks after storage at-80 �C.

After sepsis induction with either fresh or frozen fecal slurry, blood and

organs were harvested for determination of bacterial load 6 h after onset

of sepsis. In addition, whole blood samples were taken and analyzed for

inflammatory changes and markers of organ (dys-)function.

Results: In spite of an exponential drop of the total CFU after

freezing [1.67E + 09 vs. 1.31E + 08], we observed only few differ-

ences in bacterial translocation and concomitant host response

reaching significance. At 6 h following sepsis induction, CFUs in

blood (aerobic anaerobic facultative) were numerically lower with the

use of frozen fecal slurry. Interestingly, higher CFUs in organs were

found, in kidney even reaching significance. Leukopenia and throm-

bocytopenia occurred in both groups, but were more pronounced with

the use of fresh fecal slurry. Otherwise, cytokines were numerically

higher using frozen fecal slurry, for IL-6 [7988 pg/ml (frozen) vs.

1136 pg/ml (fresh)] even reaching significance. In line with this

higher grade of inflammation, markers of organ dysfunction [e.g. AST

102.4 U/l (frozen) vs. 34.4 U/l (fresh), creatinine 0.4 mg/dl (frozen)

vs. 0.14 mg/dl (fresh)] were significantly higher with the use of the

frozen fecal slurry.

Conclusions: Minor modifications of a protocol may have severe

impact on outcome. Albeit both fresh and frozen fecal-slurry induces

peritonitis, the latter results in a higher grade of inflammation and

concomitant organ failure, which should be in translational sepsis

research the main objectives achieving both, a severity-driven pro-

cedure decorated with reproducibility and standardization.

Clinical Sepsis Research: Diagnostics
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Screening next generation optical fluid scanning devices for rapid
antibiotic susceptibility testing

Hoischen, C

(1) WWU - University of Münster, Münster, Germany, (2) EUROCAN

Foundation, Rheine, Germany.

Introduction: Multidrug-resistant bacteria are a world health problem.

Staphylococcus aureus, including methicillin-resistant S. aureus

(MRSA) strains, is one of the most important human pathogens asso-

ciated with hospital and community-acquired infections. Testing its

susceptibility to antibiotic treatment (AST) is a classic, time and

resource consuming exercise for clinical microbiological laboratories.

As in particular in the diagnosis of sepsis time to antimicrobial therapy

is an independent predictor for death, rapid AST is life saving.

Matrix-assisted Laser Desorption/Ionization Time of Flight Mass

Spectrometry (MALDI-TOF–MS) has drastically changed the per-

ception of innovative technologies as potential accelerators for AST.
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Objectives: The aim of this work is to develop criteria and algorithms

for evaluating and testing the effectiveness and speed of antibiotic

susceptibility testing (AST) with mobile optical fluid scanning and

imaging devices (OFSID) with a potential for point-of-care-testing

applications (POCT).

Methods: To proof the principle feasibility of rapid AST, employing

optical fluid scanning and imaging devices (OFSID), a commercially

marketed device was tested on routine MRSA and MSSA strains with

various initial inoculations. A total of 11,856 measurements were

taken, involving various broths for microdilution with decreasing

opacity and partial filtering to vary the media used for inoculation.

Evaluation of bacterial activity was performed by parallel inoculation

and incubation on agar plates.

Results: The optical fluid scanning and imaging devices (OFSID) used

for rapid AST essentially rely on opacity (turbidity) measurement,

microscopic analysis and forward scattering to scan bacteria and esti-

mate bacterial growth in fluids. The growth curves depicted by the

OFSID may illustrate a device’s principle capacity to distinguish

bacterial growth from its potential antibiotic inhibition in time. Bac-

terial concentration data and bacterial growth values so far provided

are, however, largely guess-estimates rather than precise measurement

results and their precision varies according to the initial inoculation and

fluid (broth) of the microdilution. Mass increase (growth in size) of the

bacteria is hardly distinguished from their growth in number.

The growth curves depicted by the OFSID allow for ideas on factors

which influence bacterial growth, such as the initial inoculation, broth

characteristics and antibiotic resistance factors of the bacterium. The

variance of current OFSID measurements, however, does not—as of

today—allow for a valid screening of 50 + bacterial strains to classify

them according to the measured growth characteristics.

Conclusions: Fast results from AST using OFSID and relying on

routine blood samples for diagnosing sepsis caused by MRSA depend

on treating the sample (red blood cell depletion) and concentrating the

pathogen prior to analysing it.

Once a pathogen is analysed, a variety of algorithms, based for

example on contrast segmentation and extraction of surface area

(SESA), improve measurement results.

Opacity (turbidity) assisted optical measurements have the highest

level of confidence in the 107 and 108 cfu/ml range, when—in its

upper end—MRSA populations reach an opacity (OD at 650 nm) of

0.5 in a standard MH broth.

As in classical AST, there is an optimisation exercise (speed vs.

accuracy) in rapid AST relying on OFSID. In a binary classifier

system the trade-off and cost ratio between true positive and false

negative AST results needs to be defined by the human OFSID

operator prior to selecting the detecting range and to calculating and

depicting cut-off values, e.g. through receiver operating characteristic

(ROC) analysis and its illustrative curves.

The present focus of OFSID development is tuned on mathematical

optimisation and on establishing bio-information databases, which

portray the growth characteristics of pathogens.
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Soluble TREM-1 as a diagnostic and prognostic biomarker in
patients with septic shock: an observational clinical study

Brenner T (1), Uhle F (1), Wieland M (1), Bruckner T (2),

Weigand MA (1), Hofer S (1)

(1) Department of Anesthesiology, Heidelberg University Hospital,

Heidelberg, Germany, (2) Institute of Medical Biometry and Infor-

matics, University of Heidelberg, Heidelberg, Germany.

Introduction: Triggering receptor expressed on myeloid cells 1

(TREM-1) was discovered to be a cell surface receptor on both blood

neutrophils and mature moncytes/macrophages. Its expression is

upregulated in the presence of bacteria and fungi, whereas it is only

weakly expressed in noninfectious disorders such as vasculitis or

psoriasis. Beside surface bound expression of TREM-1, a soluble

form of TREM-1 (sTREM-1) can be found in body fluids, which was

suspected to be a good indicator as well as follow-up marker for

infectious diseases.

Objectives: Data concerning sTREM-1 are inconclusive. Therefore,

the impact of TREM-1 mediated inflammation was investigated in

different inflammatory settings.

Methods: The presented data result from secondary analyses of an

observational clinical pilot study (RAMMSES-trial/German Clinical

Trials Register: DRKS00000505), including 120 patients in three

groups. The three groups consisted of patients with septic shock

(n = 60), postoperative controls (n = 30) and healthy volunteers

(n = 30). Plasma samples from patients with septic shock were col-

lected at sepsis onset, after 24 h, 4, 7, 14 and 28 day. Plasma samples

from postoperative controls were collected prior to surgery, imme-

diately following the end of the surgical procedure as well as 24 h

later, and from healthy volunteers once. Surface-bound expression of

TREM-1 by peripheral blood leukocytes was determined by flow

cytometry. In addition, plasma levels of sTREM-1 were measured

using enzyme linked immunosorbent assay (ELISA) kits.

Results: In patients with septic shock, surface-bound expression of

TREM-1 on monocytes as well as plasma levels of sTREM-1 were

shown to be significantly elevated in comparison to healthy volun-

teers as well as postoperative controls. Therefore, sTREM-1 was

found to identify patients with septic shock more effectively [area

under the curve (AUC): 0.955] than procalcitonin (AUC: 0.844) and

C-reactive protein (AUC: 0.791). Moreover, sTREM-1 was shown to

be an early predictor for survival in patients with septic shock (S/T0:

ROC-AUC 0.827 for 90-day survival).

Conclusions: Due to its diagnostic as well as prognostic value in

sepsis syndrome, implementation of sTREM-1 measurements in

routine diagnostics should be taken into account.
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Clinical results and experiences with sonication in revision joint
surgerey

Spank H (1), Wetterau E (2)

(1) Marienstift Arnstadt, Fachklinik für Orthopädie, Arnstadt, Ger-

many, (2) Klinik und Poliklinik für Orthopädie und Orthopädische

Chirurgie, Universitätsmedizin Greifswald, Greifswald Germany.

Introduction: The aseptic revision of endoprosthesis will be carried

out after completion of the diagnostic algorithm, including the diag-

nosis of infectious diseases. Due to the ambiguous symptoms, the

diagnosis of infection is often difficult.

Objectives: Better results can be achieved when to the explanted

prosthesis a sonication is performed. In our study, it should be

demonstrated by means of sonication that a not insignificant proportion

of in the conventional way as a declared aseptically prosthesis change

is classified as septic and therefore has implications for therapy.

Methods: From June to September 2014 20 patients had a revision

surgery for suspected aseptic hip or knee prosthesis. These were by 8

hip prosthesis exchange and 12 knee prosthesis exchange. In all

patients, an infection diagnosis was preoperatively performed by

charging the para clinical laboratory values and a puncture of the

affected joint followed by cultural cultivation of samples.
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All explanted prosthetic components were fed to a sonication after a

set together with the Institute of Clinical Microbiology standardized

procedures. The sonicate obtained was grown as a pure culture son-

icate, as sediment and the filtrate 14 days. Additional took place

immediately preoperatively sterile puncture of the joint to be operated

and the decrease of two blood cultures, and then the 14-day culture

were. After explantation of the TEP components again done the

purchase of two blood cultures, followed by 14 days of cultivation to

rule out bacteremia. In addition, at each OP total five tissue samples

were collected for histopathologic examination.

Results: Upon completion of the 14 active cultivation of Sonicates

was in six patients (30 %) are a proven by the Institute of Clinical

Microbiology as a pathogen classified pathogens. The spectrum of

pathogens included Staphylococcus epidermidis, hominis,

haemolyticus, Streptococcus anginosus, pyogenes, Enterococcus

faecalis. In two patients (10 %) of the pathogen detection suc-

ceeded also won by the intraoperative blood cultures. In all

patients with a pathogen germ we carried out antibiotic therapy.

The postoperative clinical and laboratory course was uneventful in

these patients.

Conclusions: The sonication explanted prosthetic components allows

an effective Replacement of the prosthesis associated biofilm and

increases after cultivation of sonication liquid, the number of detec-

tion of pathogens and sensitivity to the well-known methods.
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High-throughput DNA methylation association analyses with
reference-free cell type adjustment: a method comparison

Kesselmeier M (1), Scherag A (1)

Clinical Epidemiology, Integrated Research and Treatment Center,

Center for Sepsis Control and Care (CSCC), University Hospital

Jena, Jena, Germany.

Introduction: Bacterial infections can lead to a reshape of the epi-

genome causing a memory of infection [Bierne et al. 2012, Cold

Spring Harb Perspect Med]. DNA methylation is one frequently

investigated epigenetic mechanism which has also been suggested to

play a role in sepsis susceptibility [e.g. Tendl et al. (2013, Epige-

netics)]. Because DNA methylation is cell-type dependent [Michels

et al. 2013, Nat Methods], small perturbations in cell mixture pro-

portions in whole blood from a case–control study may be registered

as changes in DNA methylation [Houseman et al. 2012, BMC

Bioinform]. Recently, Houseman et al. (2014, Bioinformatics) and

Zou et al. (2014, Nat Methods) proposed two methods to address cell

type admixture bias effects in high-throughput DNA methylation

association analyses. In contrast to previous methods, both methods

are reference-free, i.e. they do not require a reference data set in

which both cell composition and DNA methylation is measured.

Objectives: Here we compare these two recently proposed methods

to gain insight into their performance and the comparability of their

results.

Methods: After presenting the two methods using a unified notation,

we perform a comparison by a simulation study following the strategy

described in Houseman et al. (2014, Bioinformatics). In particular, we

contrast empirical error rates in simulated data sets with and without

cell type dependency. Furthermore, we vary the sample size and the

number of different cell types.

Results: Under the original simulation scenarios, we observed similar

statistical properties of both methods. However, we observed an

inflation of too small p-values for the reference-free method of

Houseman et al. (2014, Bioinformatics) while the reference-free

method by Zou et al. (2014, Nat Methods) seemed to provide better

overall type I error control.

Conclusions: We discuss the overlap of our results and conclude by

providing some guidance to conduct more realistic simulation

studies.
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Metabolite profiles in sepsis according to the type of underlying
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Medicine, University of Athens, Medical School, Athens, Greece, (5)

Department of Anesthesiology and Intensive Care Medicine,
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Jena, Germany.

Introduction: Discrimination of systemic inflammatory response

syndrome (SIRS) of non-infectious origin and sepsis remains a

challenge in critically ill due to insufficient biomarkers. The

appearance, accumulation or persistence of low molecular weight

metabolites in plasma during host response due to infection might

function as a surrogate for disordered metabolic control and for

monitoring of disease severity. The prognostic, (patho-) physiological

and therapeutic implications of these changes are unknown.

Objectives: The aim of this study was the identification of metabo-

lites with better discriminatory potential than conventional laboratory

parameters and the verification of some metabolites as prognostic

markers.

Methods: A total of 186 metabolites comprising six analyte classes

were determined via LC–MS/MS in 372 patients. Patients were

divided into one test cohort (n = 248) and into one confirmation

cohort (n = 124) that run in parallel at different hospitals.

Results: Serum concentrations of mainly three metabolite classes

were altered in sepsis compared to SIRS. A classification model

comprising two markers resulted in 84.1 and 85.7 % sensitivity and

specificity, respectively. Changes of the metabolites between different

severities of sepsis varied greatly according to the underlying type of

infection. This analysis showed metabolites with prognostic potential

for unfavorable outcome in community-acquired pneumonia;

intraabdominal infections; and primary Gram-negative bacteremia.

The results of the test cohort were confirmed in the confirmation

cohort.

Conclusions: In this study, we show that qualitative and quantitative

assessment of metabolites are informative for a better understanding

of pathways modulated during host response and the subsequent

metabolic changes. The approach provides mechanistic insights into

their specific functions as well as into elucidation as biomarkers for

sepsis diagnosis and prognosis taking into consideration the under-

lying type of infection.

* These authors contributed equally to this work.
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Impact of unsuspected subsegmental pulmonary embolism in ICU
patients

Schramm R (1), Koch C (1), Roller FC (3), Hecker A (2),

Henrich M (1), Schneck E (1), Krombach G (3), Weigand MA (4),

Lichtenstern C (4)
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Surgery, University Hospital of Giessen and Marburg, 35392 Gies-

sen, Germany, (3) Department of Radiology, University Hospital of

Giessen and Marburg, 35392 Giessen, Germany, (4) Department of
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delberg, 69120 Heidelberg, Germany.

Introduction: Critically ill patients in intensive care units are at high

risk for pulmonary embolism (PE). As a result of modern multi-

detector computed tomographic angiography (MDCT) increased

visualization of peripheral pulmonary arteries, isolated subsegmental

pulmonary embolisms (ISSPE) are increasingly being detected.

Objectives: The aim of this study was to investigate the rate, impact

on treatment and outcome of unsuspected ISSPE in critical ill

patients receiving MDCT. The secondary aim was to investigate the

potential impact of contrast media-induced nephropathy (CIN) in

our cohort.

Methods: We conducted a retrospective single-centre analysis

between January 2009 and December 2012 on critical ill adult

patients who underwent a contrast-enhanced chest MDCT. We

excluded patients with clinical suspicion of PE/SSPE and patients

with MDCT confirmed central PE. Clinical findings, laboratory

parameters and outcome data were recorded.

Results: We identified 240 ICU-patients not suspected for PE

receiving MDCT. 12 Patients (5 %) showed unexpected ISSPE rep-

resenting increased 24 h mortality (16.7 vs. 3.5 %; p = 0.026)

compared to non-ISPPE/non-PE patients. 30-days-mortality did not

differ between the groups (33.3 vs. 33.8 %; p = 0.53). Highest mean

creatinine serum level in our cohort was found before MDCT with a

significant decrease to day 5 (1.4 ± 1.1 vs. 1.1 ± 0.9 mg/dl:

p\ 0.0001) after contrast media administration.

Conclusions: Critical ill patients are at relevant risk for ISSPE. In our

cohort, ISSPE was associated with a poor 24 h outcome. In addition,

contrast media application was not associated with increased serum

creatinine.
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University Hospital, Chernivtsi, Ukraine, (2) Department of Surgery,
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Introduction: Multiple organ deficiency/dysfunction syndrome

(MODS) is the leading course of hospital associated mortality in

Europe. We hypothesized that acute enteral dysfunction syn-

drome (EDS) may contribute into this malicious statistics by

means of a vicious circle, which includes disorders of gut

microbiocenosis and endotoxinemia, immune reaction and NO

levels changes.

Objectives: The aim of the study was to find whether changes of gut

microflora, endotoxin core antibodies (EndoCAb) and nitric oxide

(NO) levels are related in pathogenesis of EDS and MODS.

Methods: Study included 87 patients with clinically proven EDS due

to acute obstruction 57 (65.52 %) and injury 30 (34.48 %). Male 32,

female 55, mean age 49.06 ± 8.34. Colonic microflora was deter-

mined with Abbot Lab. enterotest system, EndoCAb and NO total

plasma concentration in ELISA with the use of EndoCAb Assay by

Hycult b.v.

Results: Colonic flora change dramatically under EDS: significant

decrease (P\ .05) or elimination of autochthonic anaerobic

microorganisms (Bifidum- and Lactobacteria), and hyperproliferation

of conditionally pathogenic Enterobacteriacea: E. coli, including

Hly + 9.31 ± 0.62 lg CFU/g against 7.39 ± 0.56 lg CFU/g in con-

trol; Klebsiellae 5.17 ± 0.40 lg CFU/g against 3.48 ± 0.49 lg CFU/g

in control, Proteus 6.23 ± 0.35 lg CFU/g, and Serratia 5.49 ± 0.74 lg

CFU/g (not found in control). EndoCAb levels changes were not

uniform. In patients with negative (complicated or lethal) clinical

course of disease EndoCAb IgM (1.05 ± 0.02 MMU/ml) and IgG

(2.51 ± 0.11 GMU/ml) were significantly lower than in control

(P\ .01). However, positive current of the syndrome, even accom-

panied by MODS, gives higher figures of IgM (2.98 ± 0.23 MMU/

ml) and IgG (9.57 ± 0.84 GMU/ml). In most cases (83–95.4 %)

significant (p\ .05) EndoCAb growth was observed only after 5th

day of disease. In 4 (4.6 %) cases only IgM increased, while IgG level

remained low. NO levels rose reliably (P\ .05) in all observed

patients with EDS (42.96 ± 2.75 mmol/l vs 34.61 ± 3.07 mmol/l in

healthy subjects). Strong negative correlation (r = -0.79, P\ .05)

between EndoCAb and NO levels was found only in negative course

cases.

Conclusions: Negative course of EDS leads to MODS formation.

Under such circumstances, excessive growth of conditionally patho-

genic Enterobacteriacea and endotoxin release is associated with

insufficient production of EndoCAb. NO aggravates EDS by means of

decreased motility and increased gut permeability. This ‘‘intestinal

leakage’’ plays role as pathophysiologic ‘‘vicious circle’’.

The study is prepared by the Ukrainian Study Group for
Abdominal Sepsis.
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Introduction: Chronic vascular inflammation is frequently observed

in patients with Arterial hypertension (AH) following systemic

abdominal infection as they both have common systemic pathogen-

esis realized through metabolic and immune mechanisms involving

vascular and digestive system injury. Chronic vascular damage

influences intestinal byocenosis causing further changes. Recent

studies bridge these changes with previous endotoxin exposure e.g.

abdominal sepsis (AS) or SIRS due to Gram-negative flora. We

hypothesized that the combination of vascular and metabolic changes

may have detectable genetic background following the idea of indi-

vidual susceptibility to microbial overload.

Objectives: The aim is to evaluate the endothelial function and

mesenteric vessels remodelling depending on I/D polymorphism of

angiotensin-converting enzyme (ACE) gene and A1166C polymor-

phism of angiotensin II type 1 receptor (AGTR1) gene in patients

with AH with AS/SIRS in anamnesis.

Methods: Study included 104 patients (50 female, 54 male, age

53.2 ± 8.7). Intimae-media thickness (IMT) of abdominal aorta (AO)

and flow mediated parameters of mesenteric vessels status were

evaluated by sonography. Nitric oxide (NO) and nitrite/nitrate plasma

concentrations, vascular adhesive molecule (sVCAM-1) levels were

defined by ELISA. ACE (I/D) and AGTR1 (A1166C) genes poly-

morphisms assessed with PCR.

Results: High risk of endothelial dysfunction following AS/SIRS is

associated with D-allele of ACE gene (at \.001) and C-allele of

AGTR1 gene (p = .02). Flow-mediated parameters of mesenteric

vessels were higher in DD-genotype patients. IMT of abdominal

aorta was higher in CC-genotype of AGTR1 gene (p = .039–.01)

and no dependence was found on I/D genotypes of ACE gene.

sVCAM-1 level was significantly higher in D-allele of ACE gene

(p\ .01) than in II-genotype and not depending on A1166C poly-

morphism of AGTR1 gene. NO plasma level does not depend on

ACE (I/D) and AGTR1 (A1166C) genes polymorphisms. Vascular

remodelling (AO IMT enlargement for more than 0.9 mm) is

associated with intestinal dysbiosis—V grades and 1.3–1.6 times

growth of sVCAM-1 plasma levels (p\ .05–.001). AO IMT

strongly positively correlates with dysbiosis severity (r = .69–.83),

and sVCAM-1 level (r = .64–.87) and is not dependent on AH

severity.

Conclusions: Risk contingents for endothelial dysfunction and

mesenteric vessels remodelling following endotoxin exposure due to

systemic infection include DD-genotype carriers of ACE gene

because of increased sVCAM-1 plasma levels and diameter of

mesenteric vessels; CC-genotype carriers of AGTR1 gene due to

significant enlargement of intimae-media thickness of abdominal

aorta (pd .02–.001).

029
Infection 2015

Are phenyllactic and a-hydroxyphenyllactic acids involved in the
development of arterial hypotension?

Beloborodova NV, Sarshor YuN, Bedova AYu, Pautova AK,
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Russia.

Introduction: Hemodynamic disorders and arterial hypotension (AH)

are quite common among patients admitted to ICU. Administration of

vasopressors does not always give the lasting effect. Some authors

view excessive bacterial load as the main cause of uncontrollable

progression of hypotension [1]. The development of septic shock

leads to high mortality rates [2] Earlier, monitoring of aromatic

microbial metabolites levels was proposed as reliable tool for

microbial load assessment in critically ill patients [3,4,5]

Objectives: to identify whether there is a relationship between the

values of two principal among aromatic metabolites sepsis markers—

p-hydroxyphenyllactic (p-HPhLA) and phenyllactic (PHLA) acids

and development of arterial hypotension in critically ill patients with

infection.

Methods: Blood samples were collected from 47 critically ill

patients with pneumonia, abdominal sepsis, pyelonephritis or soft

tissue infection on the day of admission to ICU. Serum levels of

p-hydroxyphenyllactic (p-HPhLA) and phenyllactic (PHLA) acids

were measured using gas chromatography (GC-FID). PCT, S100B

were measured using Elecsys 2010. Additionally clinical profiles,

laboratory parameters and APACHE II Scores in patients with

arterial hypotension were matched with corresponding parameters

in patients without arterial hypotension. Data were compared by

Mann–Whitney U test, Pearson’s correlation coefficient was

defined, p\ 0.05 was considered significant (IBM SPSS Statistics

22).

Results: Patients with mean arterial pressure \70 mm, if low blood

pressure does not respond to treatment on the day of admission, were

included to arterial hypotension group (n = 22). The mortality rate

was significantly higher in this group than other group of patients

(n = 25) without hemodynamic disorders (82 vs. 12 %, p\ 0.05

accordingly), also as p-HPLA, PLA values, APACHE II Scores and

PCT levels (Table 1). Observed level of S100B demonstrated positive

correlation with p-HPLA (r = 0.53) and PLA (r = 0.62) values.

Patients from both groups were comparable in terms of gender (male

50 vs. 48 %), age (56 vs 61) and WBC count.

Conclusions: Increased serum p-HPLA and PLA level were associ-

ated with the development of life-threatening arterial hypotension in

critically ill patients with infection on the day of admission to ICU.

Specific role of aromatic metabolites and underlying mechanism of

arterial hypotension development in critically ill patients with infec-

tion remain the subjects of future studies.
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Table 1 comparison of studied on the day of admission to ICU in two

groups of patients with infection

APACHE
II,
score

WBC
109/L

PhLA
(lM)

p-HPhLA
(lM)

PCT
(ng/mL)

Normal level * 4.0–10.0 0.6 (0.5–0.8) 1.5 (1.1–1.8) \0.25

Pts * with

hypotension,

(n = 2)

16 (13–18) 14.2

(11.3–15.9)

1.6 (0.7–2.6) 4.9 (3.0–9.1) 1.32

(0.28–4.88)

Pts * without

hypotension,

(n = 25)

12 (8–14) 11.9

(10.8–14.8)

0.4 (0.2–1.3) 2.7 (1.6–4.4) 0.18

(0.12–0.53)

Mann-

Whiteny

U test, p

0.012 0.332 0.005 0.024 0.009

* Pts patients
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Introduction: Patients with severe infections are a considerably

group of patients admitted to an emergency department (ED). Pre-

sepsin (PSEP) represents a 13 kDa fragment of sCD14 which is

released during TLR4-specific inflammatory reaction against infec-

tious agents by activation of monocytes/macrophages. PSEP has

shown promising results in the relation to septic processes.

Objectives: We thought to evaluate the point-of-care (POC) assay

PATHFAST’’ Presepsin (LSI Medience Corporation, Tokyo, Japan)

as sepsis marker in the ED setting: discrimination between SIRS and

early sepsis, assessment of disease severity and outcome prediction.

Methods: 123 patients presenting at the ED suspicious for sepsis and

123 healthy individuals were enrolled. PSEP was determined at

admission, after 8, 24 and 72 h. Primary endpoint was death within

30 days. The combined endpoint consisted of at least either the pri-

mary or at least one of the secondary endpoints (intensive care,

mechanical ventilation or dialysis). 123 healthy individuals served as

control group.

Results: Mean PSEP values in controls and patients at admission

were 130 and 1945 ng/L. 9, 74, 34 and 6 patients were assigned to

SIRS, sepsis, severe sepsis and septic shock. PSEP differed significant

between healthy controls, patients with SIRS, sepsis and severe sepsis

or septic shock. PSEP differed also significantly between patients and

controls at the time points 8, 24 and 72 h.

The differentiation between SIRS and sepsis was examined by ROC

analysis in comparison with the MEDS score revealing an optimized

cutoff value of 581 ng/L for PSEP (sensitivity 65 %, specificity

100 %, AUC = 0.83). The corresponding AUC of the MEDS score

was 0.91; sensitivity 61 %, specificity 100 %. Simultaneous assess-

ment of PSEP and MEDS score revealed an increased AUC of 0.95

with elevated sensitivity of 85 %, specificity 100 %.

24 patients died and 35 patients reached the combined endpoint

during 30 day follow up. The number of deaths and combined end-

points were 7 (9.5 %)/11 (14.9 %), 14 (41.2 %)/19 (55.9 %) and 3

(50 %)/5 (83.3 %) in sepsis (n = 74), severe sepsis (n = 34) and

septic shock (n = 6), respectively. 30-day mortality was 19.5 %,

ranging from 10.3 % in the 1st to 32.1 % in the 4th quartile of PSEP.

The course of PSEP levels during the first 72 h was associated with

the effectiveness of treatment and outcome.

Conclusions: PSEP demonstrated a strong relationship with disease

severity and outcome and showed high diagnostic accuracy for dif-

ferentiation between SIRS and sepsis and sepsis severity grades as

well as for outcome prediction. The diagnostic and prognostic per-

formance could be improved by the simultaneous assessment with the

MEDS score. The course of PSEP during the first 72 h was related to

patient‘s outcome.

Fig. 1 Discrimination between SIRS, early sepsis and severe sepsis or

septic shock
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Introduction: Abdominal sepsis (AS) is leading in terms of diag-

nostic, prophylactics, treatment complexity, and mortality amongst

the most spread surgical diseases associated with digestive system.

While the multiple organ dysfunction/failure syndrome (MODS),

including hepatic and polyglandular insufficiency became even more

significant in prognosis and treatment outcome, role of messenger/

regulatory and metabolic changes under AS is growing. Few publi-

cations predict an increased cholesterol (CL) as a marker of septic

complications in patients associated with abdominal surgery but this

requires further validation.

Objectives: The aim of the study is to reveal changes of systemic CL

under AS and establish its diagnostic value in patients.

Methods: CL concentration we assessed dynamically using KONE-

Ultra system in 364 AS patients (aged over 60, mean

73.91 ± 2.87 years). Systemic inflammatory response syndrome

(SIRS) was a major criterion for AS diagnosis. All patients were

divided accordingly into SIRS-2 (2 SIRS symptoms) 1st group, SIRS-

3 (3 SIRS symptoms) 2nd, and SIRS-4 (4 SIRS symptoms, heavy

sepsis) 3rd group. Twenty-six patients without abdominal pathology

formed control group.

Results: Changes of serum CL was time dependent. In the control

group we established the reduction of the CL from the day of the

surgery (5.38 ± 0.19 mmol/l) till the 10th day. In the groups of

patients with AS the dynamic of the CL changes was presented as a

waveform curve.
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We established the elevation of the CL after the operation on the first

day after surgery in all groups, with the next decrease till the 3rd day

in the 1st group (from 4.68 ± 0.19 to 4.23 ± 0.25 mmol/l), 5th day

in the 2nd group (from 6.27 ± 0.29 to 5.64 ± 0.18 mmol/l), and the

7th day in the 3rd group (from 6.79 ± 0.27 to 5.27 ± 0.32 mmol/l).

After that we noticed the elevation of the CL in 1st group to

5.08 ± 0.22 mmol/l, in 2nd group to 6.19 ± 0.73 mmol/l on the 7th

day, and to 5.41 ± 0.41 mmol/l in 3rd group on the 10th day.

Correlative analysis showed the following: Correlation coefficients

-0.189, 0.355, 0.859 characterized interrelations between different

research groups and control.

Conclusions: CL significance as AS severity marker in patients is

determined by its role in cyclopenthan-perhydrophenantren associated

metabolism of hormones and regulatory messengers characterizing

regulatory disorders and hepatic dysfunction.
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Introduction: Violations of hemostasis play significant role in

pathogenesis of sepsis e.g. multiple organ damage caused by sepsis is

created in part by the tight relationship between haemostasis and

inflammation. Markers of coagulation have been found to have

pathogenetic and prognostic value in sepsis patients. Both clinical and

experimental studies prove importance of further investigation of

coagulation haemostasis including its prognostic and therapeutic

potential for abdominal sepsis.

Objectives: The aim of the study was to analyze changes in the

system of primary thrombocyte-vascular haemostasis in patients with

peritoneogenic and pancreatogenic abdominal sepsis in early post-

operative period.

Methods: The study covers 52 patients with peritoneogenic and

pancreatogenic forms of abdominal sepsis, aged 18–69 years

(41.93 ± 3.47). The control group consisted of 17 patients who

underwent elective surgery not related to abdominal cavity. Primary

haemostasis analyzed according to prostacycline (6-keto-PGF1±),

thromboxane 2 (00E 2) and soluble fibrin monomer complexes

(ELISA).

Results: According to the obtained data, in control group patients the
00E 2 level during 1 day after surgery was 156.11 ± 12.19 pg/ml

(n = 9), and 6-keto-PGF1 ±166,56 ± 6.92 pg/ml (n = 9). Under

pancreatogenic sepsis, these figures grew: 00E 2 48 % (p\ 0.01,

n = 5), 6-keto-PGF1± to 177.67 ± 12.33 pg/ml (n = 5); in perito-

neogenic sepsis 00E 2 was 209.50 ± 16.99 pg/ml (\0.05; n = 8) and

prostacycline 172.75 ± 19.05 pg/ml (n = 8). Heavy course of

abdominal sepsis was marked by the highest concentration of 00E 2

(384.11 ± 49.52 pg/ml,\0.001; n = 9) with lowest level of 6-keto-

PGF1± (86.89 ± 19.75 pg/ml,\0.001; n = 9). Soluble fibrin

monomer complexes grew significantly: 5.40 ± 0.31 mkg/ml (con-

trol, n = 15); 12.40 ± 1.73 mkg/ml (pancreatogenic sepsis, n =

5;\0.001); 22.40 ± 4.67 mkg/ml (peritoneogenic sepsis, n =

5;\ 0.001); 54.50 ± 5.21 mkg/ml (heavy sepsis, n = 9;\0.001). In

addition, statistically reliable regressive dependencies between the

soluble fibrin monomer complexes content in blood and 00E 2 con-

centration (positive correlation) and the level of 6-keto-

PGF1± (negative relationship) were identified.

Conclusions: Significant changes revealed in the system of primary

haemostasis in abdominal sepsis patients during the first 24 h after

surgery demonstrate the need for the active correction of thrombox-

ane-prostacycline system’s violations to prevent postoperative

thrombotic complications.
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Introduction: It is accepted that various forms of cholecystitis as

well as biliary peritonitis have certain features of pathogenesis and

clinic determined by microorganisms. At the same time, it is believed

that with the development of intraabdominal inflammation and sys-

temic inflammatory response pathological process acquires universal

characteristics. This may greatly influence the outcome of the surgery,

putting patient with cholecystitis into danger.

Objectives: The aim of the study is to analyze the etiologic role and

importance of microorganisms in the development of abdominal

sepsis due to cholecystitis.

Methods: The study covered 83 patients with acute cholecystitis,

complicated by abdominal sepsis. Among them, there were 19

(22.86 %) men and 64 women (77.11 %). The age of patients ranged

from 17 to 83 years (mean 47.37 ± 7.82). All patients underwent

surgery for complicated cholecystitis. Bile, peritoneal exudate, and

blood were taken for microbiological examination.

Results: Microorganisms of 139 strains belonging to 11 taxonomic

groups were identified in bile. Among them E. coli and Staphylococci

dominated. These microbes had highest levels (6.81 ± 0.56 and

6.17 ± 0.57 lg CFU/ml). Proteus and other Enterobacteriaceae, S.

epidermidis and Enterococci were met in concentrations from 4.57 to

5.43 lg CFU/ml in addition to mentioned above pathogens, peritoneal

exudate contained anaerobic Bacteroides (4.31 ± 0.36 lg CFU/ml) in

23.81 % and Candida (3.25 ± 0.21 lg CFU/ml) in 19.05 %.

Other conditionally pathogenic Enterobacteriaceae were found in

significantly higher numbers (4.76–6.93 lg CFU/ml) compared to

bile. Transitory bacteraemia observed in 20.48 % of patients.

Gram-negative Enterobacteriaceae and Staphylococci were major

pathogens (3.09–4.12 lg CFU/ml). Candida albicans was found in one

blood sample.

Conclusions: The data suggest that bacteraemia may not be consid-

ered as an sustainable marker of abdominal sepsis in acute

cholecystitis. E. coli and Staphylococcus aureus are the main patho-

gens for the inflammatory process in gallbladder, but their

pathogenetic role in the development of peritoneal inflammation

decreases due to the increase of conditionally pathogenic aerobic and
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anaerobic microorganisms. Biliary tract microflora and to a lesser

extent, peritoneal cavity exudate, even in the case of biliary peritonitis

are the main source of microbial translocation under abdominal sepsis

and acute cholecystitis.
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Introduction: Progression of sepsis is characterized by capillary

leakage followed by organ dysfunction. Sphingosine-1-phosphate

(S1P) is a blood-born signaling lipid that regulates pathophysiological

processes pertaining to sepsis progression including lymphocyte

egress from lymphatic organs into blood and endothelial permeability.

Objectives: Here, we tested the possibility that serum-S1P concen-

trations are associated with sepsis severity.

Methods: In a prospective, single-center, study, 100 septic patients

were enrolled and divided into three groups: Sepsis (n = 40), severe

sepsis (n = 30), and septic shock (n = 30). For controls, blood from

volunteering hospital personnel was included (n = 20). S1P con-

centrations in serum were measured by mass spectrometry and

various blood parameters determined by routine assays. SOFA score

was used to describe severity of the disease.

Results: All three groups of patients had significantly (P\0.001)

lower serum S1P concentrations than controls (mean 580 nmol/L, SEM

24 nmol/L). The lowest S1P concentrations was found in the septic

shock group compared to patients with severe sepsis and sepsis. S1P

levels were positively correlated with high-density lipoprotein (HDL),

and red blood cell count (RBC) and negatively correlated with: pro-

calcitonin, interleukin-6, C-reactive protein and lactate. In a multivariate

linear regression model S1P concentrations were significantly associated

with SOFA score (P\ 0.001). S1P concentration below 416.9 nmol//L

was the most potent indicator for diagnosing sepsis with shock com-

pared to other inflammatory markers. In a multivariate logistic

regression model calculated for prediction of shock S1P was the best

predictor (P\ 0.01) among all parameters tested.

Conclusions: S1P is an indicator of sepsis severity and superior to

predict septic shock than currently established markers.
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Introduction: Empiric antifungal therapy relies on risk factors to

identify patients with high risk for invasive candida infections (ICI).

However, there is a large variety of different risk factors [1]. A

structured review was unable to condense the information into a

reliable set of risk factors with the 13 underlying studies [2].

Objectives: The objective of this meta-analysis was to identify risk

factors for developing ICI in adult critically ill patients.

Methods: An internet search on three databases (PUBMED,

EMBASE, Web of Science) was performed consisting of search terms

describing fungal disease, the critically ill patient population, and risk

factors [2]. All cohort studies or case–control studies on adult criti-

cally ill patients with ICI and a control group of ICU patients without

ICI were assessed for potential eligibility. Two reviewers assessed the

studies for inclusion by full text analysis. Then, risk factors were

extracted and harmonized. Risk of bias will be assessed according to

the checklists by the Scottish Intercollegiate Guideline Network. Both

adjusted and non-adjusted odds ratios will be extracted from the

included citations.

Results: After removal of doublets, the electronic search identified

3,249 citations. 93 citations were eligible for inclusion after reading

the abstracts. Of those, 60 articles were removed after full text

analysis resulting in 33 eligible citations representing studies between

1997 until 2014. Potential risk factor for ICI included four demo-

graphic parameters, 10 ICU therapies, 12 comorbidities, any kind of

surgery, abdominal surgery, and candida colonization.

Conclusions: The current literature consists of a large amount of

studies assessing risk factors for ICI in critically ill patients. However,

type of analyzed risk factors differ significantly between the studies.

Further conduct of the analysis will demonstrate whether a mean-

ingful meta-analysis is possible with this large dataset.

References: [1] Delaloye J. Virulence 2014;5(1):1–9. [2] Muskett H

et al. Critical Care 2011;15(6):R287.

Analysis will be completed until the conference.
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Introduction: Sepsis is the third leading cause of death in hospital-

ized patients in Germany. Diagnosis of the causative agent is difficult.

Blood culture, the gold standard of pathogen diagnosis, is positive in

S34 Abstracts (2015) 43:S1–S73

123



less than half of the cases of clinical sepsis. Yet the identification of

the causative agent is essential for a targeted antimicrobial therapy.

New diagnostic methods are needed to complement the conventional

cultures-based diagnostic methods and to decrease morbidity and

mortality rates of patients with sepsis.

Objectives: In the present study we examined whether the ability of

the patients to generate a highly specific humoral immune response

towards the invading pathogen might support conventional sepsis

diagnosis.

Methods: 54 patients with suspected sepsis were recruited in a

prospective clinical trial. Serum or plasma antibody binding to

extracellular proteins of the eleven most common sepsis pathogens

was quantified using ELISA or a Simple Western Assay

(ProteinSimple). Dynamics in antibody binding were assessed in 49

sepsis patients at screening, diagnosis and during the course of sepsis

as well as in twelve healthy subjects at comparable time points.

Results: In healthy subjects, basal anti-bacterial IgG levels were

highly variable, both between individuals and between the bacterial

species. However, in each individual, these IgG levels were stable

over at least 2 months. In contrast, sepsis patients frequently exhib-

ited dynamic antibody profiles in the course of the disease. An

increase of specific IgG could be detected in 39 % of patients with a

microbiological diagnosis (14/36). Notably, also in one-third of sepsis

patients without microbial identification of the pathogen (4/13) there

was an increase of IgG binding to at least one of the tested bacterial

species. In ten cases this increase was selective for one or two bac-

terial species, and this was in agreement with the microbiological

diagnosis where available. However, in cases with an intraabdominal

infection focus, an antibody response to more than one bacterial

species was often observed.

Conclusions: In sepsis patients the immune system reacts specifically

to the invasive pathogen. Hence, kinetic studies of the antibody

response to multiple bacterial antigens may complement the micro-

biological sepsis diagnosis.
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Introduction: In patients with acute respiratory distress syndrome,

need for mechanical ventilation and refractory hypercapnia, pumpless

veno-arterial interventional lung assist (iLA) devices are used as part

of a lung-protective ventilation strategy. Delayed antimicrobial ther-

apy increases the mortality in this group of high-risk patients in case

of sepsis. Besides clinical signs and symptoms, treatment is based on

the kinetics of biomarkers, like Procalcitonin (PCT). We assessed

PCT elevations in patients after iLA device implantation in the

absence of documented infection.

Objectives: To evaluate peri-interventional kinetics of PCT concen-

trations before and after iLA device implantation in mechanically

ventilated critically ill patients.

Methods: Retrospective study conducted in a tertiary medical centre.

Patients with a history of severe acute respiratory failure, need for

mechanical ventilation, treatment with an iLA device and no signs of

infection were eligible. Variables are presented as median values with

interquartile ranges (IQR).

Results: Four patients meeting the inclusion criteria were included.

All patients presented with very low (median: 0.16 ng/ml,

interquartile range [IQR]: 0.13–0.34 ng/ml) PCT concentrations prior

to iLA device implantation. On the day after iLA device implantation,

an up to tenfold increase in PCT concentrations was observed (me-

dian 0.62 ng/ml, IQR: 0.65–1.61 ng/ml). PCT concentrations

declined continuously in all patients with a return to nearly baseline

concentrations (median 0.32 ng/ml, IQR: 0.21, 0.97 ng/ml) on the

fourth day after implantation (see Figure 1).

Conclusions: In the absence of any signs of infection, it is likely to

relate PCT elevations after implantation of an iLA device to the

release of pro-inflammatory cytokines following contact of the blood

with the artificial surfaces of the iLA membrane. Hence, the start of

administration of antibiotics should be carefully considered in the

context of other clinical findings, and repeated PCT measurements in

short time intervals should be performed.
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Introduction: Sepsis is the systemic inflammatory response to

infection with 28-day mortality rates of up to 60 % [e.g., Engel et al.

2007, Intens Care Med] in severe sepsis/septic shock patients. Driven

by large heritability estimates for infectious diseases, many case–

control candidate gene studies have been performed for sepsis with

inconsistent results [e.g., Clark and Baudouin 2006, Intens Care
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Med]. In addition, two genome-wide association study (GWAS)

focusing on treatment response [Man et al. 2013, Pharmacogenomics

J] and 28-day mortality after sepsis due to pneumonia [Rautanen et al.

2015, Lancet Respir Med] have been published.

Objectives: We performed a GWAS to identify associations of single

nucleotide polymorphism (SNP) alleles with 28-day mortality.

Methods: After quality control of the genotype data, we used the

1000 genomes reference panel (phase1 version 3) for imputations

performed by IMPUTE (version 2.3.0). We analyzed 7,995,459 (ad-

ditive model) of the CEU-imputed SNPs in 740 patients with severe

sepsis/septic shock from two randomized controlled trials (VISEP,

MAXSEP) of the SepNet Study Group [Brunkhorst et al. 2012,

JAMA; Brunkhorst et al., 2008, N Engl J Med] after applying a minor

allele frequency filter (\0.01), Hardy–Weinberg equilibrium (pex-

act\1 9 10-10) and an imputation quality filter (info per model

\0.8). We used SNPTEST (Version 2.5) for logistic regression

modeling with covariates sex, age (linear) and three principal com-

ponents for population substructure under four genetic models.

Results: None of the GWAS association signals was genome-wide

significant (p\ 5 9 10-8). 243 SNPs met the level for a suggestive

association (p\ 1 9 10-5) which mapped to 14 genomic regions.

These 14 genomic regions were explored further using in silico

techniques. None of the regions was reported by Rautanen et al.

before.

Conclusions: Based on our experiences, we would like to encourage

the conduct of extended GWAS meta-analyses in more homogenized

patient subgroups to elucidate new biological findings related to

common variation associated with prognosis after severe sepsis.
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Metabolic alarmins contribute to immune dysfunction in patients
after severe traumatization via the AGE-RAGE-axis

Uhle F (1), Lichtenstern C (1), Koch C (2), Brenner T (1),

Weigand MA (1), Weismüller (2)

(1) Department of Anesthesiology, Heidelberg University Hospital,
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Giessen, Germany.

Introduction: Global activation of the immune system controver-

sially called Systemic Inflammatory Response Syndrome (SIRS)

occurs after a variety of different sterile and infectious insults like

sepsis or trauma. The response is initially triggered by the presence of

damage or pathogen associated molecular patterns, which bind to a

heterogeneous and evolutionary conserved class of pattern recogni-

tion receptors, leading to the activation of innate immune cells at first

and delayed to a compensatory phase of impaired immunity. One of

these sensors is the receptor for advanced glycation endproducts

(RAGE), a multi-ligand receptor recognizing different metabolic and

inflammatory ligands. It has been shown to be involved in different

inflammatory conditions and even to be a crucial driver of innate

immunity in early sepsis.

Objectives: Aim of the study was to evaluate the involvement of the

AGE-RAGE axis during the immune response after severe trauma.

Methods: After approval of the local ethics committee, 16 adult

patients with severe trauma (ISSe16) were enrolled and followed up

over a period of 8 days. Blood samples were taken every 48 h. For

comparison, 10 patients after major surgery and 10 healthy volunteers

were enrolled. Plasmatic concentrations of soluble isoforms of RAGE

and its different ligands were assessed by ELISA or HPLC. In

addition, surface expression of RAGE and HLA-DR on monocytes

was measured by flow cytometry. Freshly isolated CD14+ monocytes

from healthy volunteers were obtained for the in vitro stimulation

experiments.

Results: All trauma patients exhibited a decreased expression of

monocytic HLA-DR over the whole observation period, a valid sur-

rogate of immune competence. This phenotype was accompanied by a

delayed occurrence of the metabolic and immunologic RAGE ligands

S100A8, S100A12 and AGE-modified proteins, while the occurrence

of the classical DAMP HMGB1 was not instructive. Interestingly, the

metabolic reactive carbonyl methylglyoxal was strongly and exclu-

sively increased in trauma patients, hinting towards an early

breakdown of substrate flux from glycolysis to tricarboxylic acid. Ex-

vivo stimulation of primary monocytes with AGE-modified proteins

induced a secondary state of immunological hyporesponsiveness,

emphasizing the impact of the AGE-RAGE axis in late compensatory

stages of immune responses.

Conclusions: Ligands of RAGE, especially AGE-modified proteins

might be substantial contributors to the sustained immunosuppressive

condition after trauma.
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icine, Jena University Hospital, Jena, Germany, (6) Septomics

Research Center, Friedrich-Schiller-University and Leibniz Institute
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Introduction: While there is the general view that inappropriate

inflammatory response to systemic infection of sepsis is contributed

from both, the pathogen and the host, the role of genetic variants in

patients and their cues for the discovery of novel targets are largely

understudied.

Objectives: This study aims at identifying naturally occurring ben-

eficial loss-of-function mutations in extreme bacterial sepsis

phenotypes to aid the discovery of novel yet effective drug targets.

Methods: A cohort study was performed with 75 bacterial caused

sepsis patients, which either exhibited drastic sepsis recovery in-spite

of a bad prognosis, referred to as good progressors (GPs) or they

developed drastic sepsis complications in-spite of a good prognosis,

referred to as bad progressors (BPs). Whole exome-sequencing was

performed using blood samples. The variants were identified and

filtered using the Genome Analysis Toolkit (GATK) and annotated by

the Seatleseq annotation pipeline. The deleterious effect of a variant

was assessed using PolyPhen classes and CADD-C scores. Differ-

entially expressed genes in whole blood during the acute phase of

sepsis and organ failure were identified from expression data of a
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public dataset. An overlap of differentially upregulated genes har-

boring deleterious variants (pointing to a loss of function of the

transcribed protein) from GPs was analyzed using the Disease

Associated Protein–Protein Link Evaluator (DAPPLE), which embeds

physical connectivity into the analysis.

Results: We identified a list of significant genes, which were

upregulated during the acute phase of organ failure and were func-

tionally altered in GPs. Among them, we found TBXAS1 involved in

platelet-aggregation, and LRRFIP1 and PGLYRP1, which act as

inducers of TNF signalling.

Conclusions: Exome sequencing of extreme phenotypes of bacterial

sepsis has led to the identification of key proteins, which if modulated

may potentially reduce the severity of sepsis and may beneficially

influence the survival rate. Scanning the literature, we found that

clopidogrel, an inhibitor of platelet activation, has been studied

clinically for sepsis treatment and it reduced the severity of sepsis.

This step of platelet-activation is followed by platelet-aggregation

which is vitally regulated by the identified target TBXAS1. Our

findings are promising and pave the way for in depth experimental

analysis.
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Circulating nucleic acids in human sepsis and their impact on
coagulation: A pilot study
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Introduction: Cell-free DNA (cfDNA) and extracellular RNA

(exRNA) are both suspected to activate coagulation in sepsis. They

are of interest for use as prognostic biomarkers in sepsis and as

diagnostic tools in order to differentiate sepsis from sterile systemic

inflammatory response syndrome (SIRS).

Objectives: Therefore we investigated the influence of cfDNA and

exRNA on coagulation in septic patients and in patients after major

abdominal surgery.

Methods: 15 septic, 10 postsurgical patients and 10 healthy subjects

were included in this study. For the septic and postsurgical collective,

blood was collected at onset, after 24, 72 and 168 h. Real-time PCR

was performed in order to quantify cfDNA of the 2-globulin-gene and

exRNA encoding for 2-actine. General hemostasis parameters,

thrombelastography and thrombaggregatometry were also conducted.

Results: Septic patients did show elevated plasma cfDNA and

exRNA levels in comparison to postsurgical patients suffering from

SIRS (cfDNA: onset p = 0.012, 24 h p = 0.035, RNA: onset

p = 0.004, 24 h p\ 0.001) and healthy probands (cfDNA: all point

of times p\ 0.001; exRNA onset p = 0.019). While cfDNA did

neither present a correlation to NATEM clotting time (CT) in septic

(p = 0.260) nor in postsurgical patients (p = 0.935), exRNA levels

did cohere significantly (p = 0.006) and revealed an association of

lower plasma exRNA levels to prolonged NATEM CT ([1000 s)

among the septic (CT 300–1000 s 8670.0 TU vs. CT[ 1000 s 2115.1

TU, p = 0.006) and postsurgical patients (CT 300–1000 s 3697.7 TU

vs. CT[ 1000 s 1088.1 TU, p = 0.042). ExRNA levels were also

associated with higher MCF in septic patients (MCF\ 40 mm:

1126.0 TU, MCF 40–65 mm: 4244.7 TU, MCF[ 65 mm: 11636.7

TU; p MCF\ 40 to [65 mm = 0.004; p-MCF 40–65

to[65 mm = 0.008). Neither cfDNA nor exRNA did reveal a cor-

relation to survival rates in all study groups.

Conclusions: We demonstrated that cfDNA as well as exRNA levels

were elevated in septic patients within the first 24 h compared to

postsurgical patients and healthy subjects. Therefore free nucleic

acids might be able to differentiate severe sepsis with abdominal

origin from SIRS after major abdominal surgery. Furthermore, both

free circulating nucleic acids, but especially exRNA were associated

with procoagulatory effects, which could be functionally proven by

thrombelastography but not with the help of routine hemostasis

parameters. This study did not support the prognostic use of cfDNA

and exRNA for septic patients.
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Introduction: Sepsis represents a complex systemic inflammatory

response to an infection. Growth differentiation factor-15 (GDF-15) is

a stress responsive cytokine. It is highly synthesised in cardiomy-

ocytes, adipocytes, macrophages, endothelial cells, and vascular

smooth muscle cells under normal and pathological conditions, such

as tissue injury and inflammatory states.

Objectives: We measured GDF-15 levels in blood of septic patients

and evaluated the prognostic value.

Methods: 54 patients presenting on an internal intensive care unit

(ICU) with clinically proven criteria of SIRS, sepsis, severe sepsis and

septic shock were evaluated. Inclusion criteria corresponded to the

ACCP/SCCM consensus statement. Patients were followed up to

30 days. Serum blood samples for measurement of GDF-15 were

collected on day 1 after the clinical onset during ICU treatment. 10

patients without SIRS/sepsis served as a control group. GDF-15

serum levels were measured by ELISA-method.

Results: GDF-15 serum levels increased significantly from patients

with sepsis towards severe sepsis and septic shock (linear statistical

trend, p = 0.0250) (sepsis n = 14: mean = 3851.4 pg/ml ± SEM =

715.5 pg/ml; severe sepsis n = 20: mean = 5597.9 pg/ml ± SEM =

593.0 pg/ml; septic shock n = 20: mean = 6123.3 pg/ml ± SEM =

637.2 pg/ml). GDF-15 levels were significantly higher in septic

patients (n = 54; mean = 5357.8 pg/ml ± SEM = 387.1 pg/ml)

compared to controls (mean = 762.8 pg/ml ± SEM = 119.9 pg/ml)

(p = 0.0001). GDF-15 levels correlated significantly with APACHE-

II and SOFA Score (p\ 0.05).

Conclusions: This preliminary analysis shows significantly higher

GDF-15 levels in septic patients compared to controls. Moreover the

levels of GDF-15 increased alongside with the progression of septic

conditions.
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Predictive models for rhabdomyolysis and complications in
trauma patients by lactate and haptoglobin profiles
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(2), Bauer M (1,3), Rittirsch D (2)

(1) Department of Anesthesiology and Intensive Care Medicine,
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Department of Surgery, University Hospital Zurich, University of

Zurich, Switzerland, (3) Center for Sepsis Control and Care, Jena

University Hospital, Germany.

Introduction: Rhabdomyolysis is a frequently observed syndrome in

trauma and sepsis patients caused by breakdown products of damaged

muscle cells and contributes to organ failure and high mortality. It is

diagnosed by creatine kinase (CK) levels and related components,

such as myoglobin, are harmful to the organs if released into the

bloodstream. The blood protein haptoglobin (HP) binds circulating

myoglobin and other heme-containing substances, but the interplay

with lactate on its binding capacity limit is unknown.

Objectives: To find marker features suitable for early diagnosis of

rhabdomyolysis and individual time-resolved predictions of compli-

cations by quantitative modelling.

Methods: Matched time-resolved clinical features and PCR measure-

ments of 304 samples from trauma patients (n[ 50), accompanied by

transcriptomics (n = 10, incl. five septic patients) were obtained.

Multivariate, peak and cross-correlation analyses identified candidates

appropriate for deterministic modeling by systems of differential

equations, which were independently fitted by least squares.

Results: Peak and correlation analysis identified strong myoglobin,

CK and lactate linkage. Fitted models showed, that myoglobin pre-

dicts in over 90 % of cases creatine kinase (CK) levels one day ahead.

CK and myoglobin were, in turn, dedendent on lactate levels. Inte-

gration of transcriptomics revealed correlations (p\ 0.05) between

lactate, its dehydrogenases and haptoglobin especially in rhabdomy-

olysis patients with sepsis. Stability analysis suggested, that

substained high initial levels of lactate and haptoglobin as well as

oscillations in trajectories were linked to outcome or further com-

plications (e.g., requiring longer hospitalisation), respectively.

Conclusions: Taken together, sequential modeling reveals that lactate

predicts early myoglobin and CK levels and thus rhabdomyolysis in

trauma patients. Stability analysis of haptoglobin-lactate-dynamics

could infer prolonged hospitalisation and complicated outcome.
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Circulating chemerin is associated with glycemic status and
adipose tissue inflammation in peritoneal sepsis
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Introduction: Stress hyperglycemia is a common and live threatening

complication in patients suffering from sepsis. Adipokines are involved

in regulation of glucose homeostasis in type two diabetes (T2D) and

metabolic syndrome as well as adipose tissue (AT) inflammation.

Chemerin acts as a chemoattractant for different leukocyte subpopu-

lations and exerts distinct metabolic effects. We previously described

increased levels of chemerin in peritoneal sepsis (PS).

Objectives: To investigate associations of circulating chemerin with

glucose homeostasis and AT inflammation in patients suffering from PS.

Methods: Visceral adipose tissue (VAT) was obtained from 14

subjects suffering from PS undergoing laparotomy. Blood samples

were analysed regarding fasting glucose, intraoperative (OP) glucose

and fasting chemerin. Chemerin levels were assessed by ELISA.

Adipose tissue macrophages (ATM) were counted in tissue sections

immunohistochemically stained for CD68. Adipocyte size was

assessed morphometrically using ImageJ software. The expression of

chemerin and CD68 was measured by means of quantitative PCR.

Results: Circulating chemerin significantly correlated with logarith-

mized (log) OP glucose (r = 0.662; p = 0.01) and in trend correlated

with fasting glucose (r = 0.528; p = 0.052). After adjusting for either

BMI or HbA1c, chemerin was in trend positively correlated with log

HOMA-IR, a measure of insulin resistance (r = 0.539; p = 0.071 and

r = 0.553; p = 0.062). In two multivariate linear regression models

with chemerin as dependent variable, log OP Glucose (2 = 0.559;

p = 0.005) or log HOMA-IR (2 = 0.426; p = 0.042) remained sig-

nificant independent variables. For histology, two samples were

excluded due to sampling artifacts. We found three different types of

ATM distribution: diffuse or negative (n = 8), perivascular (n = 2)

and crown-like (n = 2). After exclusion of crown-like distributed

samples, ATM count in VAT significantly correlated with circulating

chemerin (r = 0.824; p = 0.003). In contrast, chemerin mRNA

expression in VAT significantly negative correlated with VAT CD68

mRNA expression (r = -0.646; p = 0.017). Chemerin levels were

not associated with adipocyte size in VAT in PS (r = 0.084;

p = 0.775).

Conclusions: Chemerin seems to be associated with markers of

glucose homeostasis and adipose tissue inflammation in patients

suffering from peritoneal sepsis and might thereby be involved in the

pathogenesis of sepsis-associated stress-hyperglycemia.
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values in bacteremic severe sepsis
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Introduction: Significantly higher procalcitonin (PCT) values have

been described for sepsis with bacteremia caused by gram-negative

bacteria compared to gram-positive bacteria.

S38 Abstracts (2015) 43:S1–S73

123



Objectives: To evaluate a possible diagnostic use of this difference

and to look for differences on the level of pathogen species.

Methods: In a prospective multicenter study cases of severe

sepsis treated on the intensive care unit were documented over

2 years.

Results: Of 4183 patients with severe sepsis or septic shock were

documented. In 1015 cases a single pathogen was found in blood

cultures (BC) and a concomitant PCT value (ng/ml) was documented.

Mean PCT values were significantly higher in gram-negative bac-

teremia (54 ± 82) compared to gram-positive bacteremia (23 ± 47)

or candidemia (18 ± 29) (p\ 0.0001); but the discriminatory power

determined by Receiver Operating Curve was low (area under the

curve, AUC 0.70, 95 % CI 0.67–0.73). There were significant dif-

ferences between the most frequent groups of pathogens (p\ 0.001)

(Fig. 1). In a multivariate linear model with pathogen and source of

infection as predictors E. coli (42, 95 % CI 31–52, p\ 0.001), other

Enterobacter spp. (22, 95 % CI 10–34, p\ 0.001), Streptococcus

spp. (25, 95 % CI 10–40, p = 0.001) and an urogenital source of

infection (11, 95 % CI 1–21, p = 0.036) were independently asso-

ciated with higher PCT values.

Conclusions: In bacteremic patients with severe sepsis there are big

differences in PCT values depending on the gram staining of the

pathogens. But the discriminatory power is to low for a diagnostic use

of this difference. There are also differences between different groups

of pathogens independent of gram staining. Different pathogens and

foci of infection seem to be associated with different patterns of

inflammation.

Acknowledgement: Financial support by the Federal Ministry of

Education and Research (BMBF) via the Integrated Research and
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01EO1002) is highly acknowledged.

Fig. 1 Mean PCT values (ng/ml) with 95 %-CIs depending on

pathogen in blood pressure
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Introduction: Increased vascular permeability is a key feature in the

pathophysiology of severe sepsis. The glycocalyx consisting of cell-

bound proteoglycans (syndecans and glypicans) and glycosamino-

glycan (GAG) side chains plays an integral role in maintaining

endothelial stability.

Objectives: Plasma levels of glypicans have never been studied in

patients with sepsis. We hypothesized that plasma levels of glypicans

are elevated in severe sepsis.

Methods: : Commercial ELISAs for Glypicans 1, 2, 3, and 4 was

used for analyzing plasma from 10 patients with severe sepsis and 10

healthy controls as an initial screening. Further on plasma Glypican-4

was analysed in a cohort of 202 emergency department patients with a

suspected infection. We classified the patients into severe sepsis/

septic shock, sepsis and infection without SIRS and analysed the

Glypican-4 levels in these patient groups. Correlations between

Glypican-4 and other commonly used markers were investigated.

Results: In the pilot study only Glypican-1 (P = 0.015) and Glypi-

can-4 (P = 0.031) were significantly increased in the severe sepsis/

septic shock groups. Glypican-4 levels were also significantly higher

(P\ 0.001) in the severe sepsis/septic shock group (n = 64) com-

pared to the sepsis group (n = 83). The patients with sepsis (n = 83)

had significantly higher Glypican-4 levels than patients with infection

without SIRS (n = 37), (P = 0.016). The concentrations of Glypican-

4 correlated positively (P\ 0.001) to Heparin-binding protein, CRP,

lactate, Procalcitonin and negatively (P\ 0.001) to Apolipoprotein M

and Sphingosine-1-phosphate.

Conclusions: We show that Glypican-4 is elevated in plasma of

patients with severe sepsis/septic shock and correlate with disease

severity and other markers of endothelial dysfunction and systemic

inflammation.
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Introduction: Administrative data can be used to generate estimates

on sepsis epidemiology. Different explicit and implicit strategies were

described to mirror clinical sepsis criteria into ICD coding, but reli-

able data on the validity of these strategies is scarce.

Objectives: To compare predictive validity of existing ICD code

abstraction strategies for sepsis.

Methods: A retrospective stratified sample of 1120 patients admitted

to an academic medical center in Germany between 2007 and 2013

was chosen. Septic patients were identified by the following ICD-10

abstraction strategies for sepsis and severe sepsis applied to patients

primary and secondary discharge diagnoses: (1) clinical sepsis codes

(R codes), (2) explicit approach (microbiological and clinical sepsis

codes [R codes]), and (3) implicit approach (infection and organ

dysfunction codes). Gold standard was the diagnosis of sepsis

according to ACCP/SCCM consensus criteria based on the review of

full patient charts by four independent physicians. Predictive accu-

racies of abstraction strategies were compared and corrected for

stratified sampling by using sampling weights.

Results: A total of 937 charts from adult patients were accessible in

full. From these, 151 patients were identified who had sepsis (in-

cluding 81 patients with severe sepsis/septic shock). Sensitivity of

clinical sepsis codes was 22.1 % [95 % CI 15.2–28.5 %] for sepsis

and 25.1 % [95 % CI 16–35.8 %] for severe sepsis with a PPV of

80.3 and 56.1 %, respectively (Table 1). Explicit coding strategies

performed better regarding sensitivity (25.7 % [95 % CI

18.6–32.5 %] and 41.9 % [95 % CI 32.1–53.1 %]), but had lower

PPV (77.2 and 59.6 %). Both abstraction strategies carry the risk of
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underestimating sepsis cases by up to 3.5-fold. The implicit coding

approach was the most sensitive (sensitivity: 58.9 % [95 % CI

48.1–69.1 %]) for severe sepsis; however, it also yielded a consid-

erable number of false positive results (PPV: 22.1 %), due to

concurrence of infection and organ dysfunction without causal asso-

ciation. The number of sepsis cases was therefore overestimated by

2.2-fold. In patients with clinically evident severe sepsis who were

missed by this approach (false negatives), we found that

encephalopathy, respiratory failure and hypotension were coded only

in 10.5, 56.1 and 36.7 % of cases, respectively.

Conclusions: Existing ICD coding strategies differ in their accuracy

of identifying patients with sepsis and severe sepsis in administrative

data. Explicit coding strategies are limited in their sensitivity, but

have a better positive prediction than implicit coding strategies.

Current estimates on sepsis cases in Germany based on clinical sepsis

codes (R codes) are likely to underestimate the true sepsis incidence.

Table 1: Sensitivity, specificity, PPV and NPV of ICD

abstraction strategies for sepsis and severe sepsis against

a gold standard of patient chart review

ICD abstraction

strategies for sepsis

ICD abstraction strategies

for severe sepsis

R codes

(R65.0!,

R65.1!,

R57.2)

Explicit

sepsis

coding

R codes

(R65.1!,

R57.2)

Explicit

sepsis

coding +odf

Implicit

sepsis

coding

(inf + odf)

Sensitivity
(%)

22.1 25.7 25.1 41.9 59.0

Specificity
(%)

99.6 99.6 99.6 99.4 95.7

PPV (%) 77.2 78.5 56.1 59.6 22.1

NPV (%) 95.8 95.9 98.5 98.8 99.1

Conclusions Risks under-
estimating
sepsis
cases by
3.5-fold

Risks under-
estimating
sepsis
cases by
threefold

Risks under-
estimating
sepsis
cases
by 2.2-
fold

Risks under-
estimating
sepsis
cases
by 1.4-
fold

Risks over-
estimating
sepsis
cases by
2.7-fold
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trolling, Jena University Hospital, Jena, Germany, (4) Hospital

Pharmacy, Jena University Hospital, Jena, Germany, (5) *con-

tributed equally.

Introduction: Sepsis is one of the most prevalent diseases among

hospitalized patients and an important contributor to hospital

mortality.

Objectives: To investigate trends in severe sepsis admissions in a

tertiary care setting from administrative discharge records.

Methods: Primary and secondary discharge diagnoses of adult

patients ([18 years) hospitalized at Jena University Hospital were

searched for severe sepsis using ICD-10 codes for sepsis and organ

dysfunction. Codes included 26 explicit sepsis codes (microbiological

and clinical sepsis codes [R codes]) and 27 codes for cardiovascular,

respiratory, central nervous system, renal, metabolic, hematologic and

hepatic organ dysfunction. Septic shock was defined by ICD-code

R57.2, which was introduced in 2010. OPS (Classification of Oper-

ations and Procedures) code 8–890 was used to identify patients who

required intensive care treatment. Comorbidities were defined by

ICD-10 codes as described by Charlson et al. (1987, JChronicDis).

Results: Of 447 374 hospitalizations recorded from 2007 to 2013, we

identified 4 818 patients with severe sepsis (including 1093 patients

with septic shock). Total annual severe sepsis cases increased from

522 patients in 2007 to 821 patients in 2013. Likewise, admission

rates for severe sepsis grew from 1.08 to 1.43 per 100 hospital

admissions, reflecting a mean annual increase of 5.4 %. At the same

time, hospital mortality of severe sepsis decreased from 42 to 39.2 %.

Overall, mean age of patients with severe sepsis was 66 years and

61 % were males. More than 70 % of severe sepsis patients and 90 %

of patients in septic shock received intensive care treatment. Respi-

ratory, genitourinary and abdominal infections accounted for 32, 29

and 18 % of underlying infections, respectively. Most patients had

multiple comorbidities, with congestive heart failure, renal disease

and malignancy being the most prevalent. Mean hospital length of

stay was 27 days. 84 % of severe sepsis patients had a clinical sepsis

code (R code).

Conclusions: Severe sepsis incidence and the number of sepsis-as-

sociated deaths are increasing. Only a slight reduction of severe sepsis

mortality was achieved. A considerable proportion of severe sepsis

patients is treated outside ICUs. Thus, severe sepsis is a major

challenge for ICU and regular wards in a tertiary care hospital.
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The Sepsis Sixpack: minimizing the human error. Effects of
bundling of blood cultures as a quality improvement measure

Rueddel H (1,2), Schwarzkopf D (1,2), Thomas-Rueddel DO (1,2),

Matthaeus-Kraemer C (1), Poidinger B (1,2), Reinhart K (1,2), Bloos

F (1,2), Dey K (3)

(1) Department of Anesthesiology and Intensive Care Medicine, Jena

University Hospital, Jena, Germany, (2) Center for Sepsis Control

and Care, Jena University Hospital, Jena, Germany, (3) German

Armed Forces Hospital, Department of Anesthesia, Intensive Care

Medicine, and Emergency Medicine, Berlin, Germany.

Introduction: Guidelines recommend that two or more sets of blood

cultures (BC) are taken as soon as possible in severe sepsis or septic

shock. If 3 sets are taken, probability of isolation of pathogens rises

beyond 90 % and resistograms allow tailoring anti-infective therapy,

thus sparing unwanted effects, development of antimicrobial resis-

tance, and costs. Yet, accordance to these recommendations is low.

As part of the intervention of the Medical Education for Sepsis Source

Control and Antibiotics-trial (MEDUSA, ClinicalTrials.gov-Identifier

NCT01187134, a German-wide, prospective, cluster-randomized, multi-

center trial with 39 participating ICUs), the number of blood cultures

taken was benchmarked and provided as feedback to each center.

One of the MEDUSA-trial centers, the German Armed Forces

Hospital Berlin, had focussed on a 3-sets-strategy in the 6 months

prior to the first MEDUSA-trial feedback, trying to raise sets of BC

taken from 2 to 3, using various communication strategies (e.g.

official announcements, seminars, morning rounds, intranet, and

mail). Nevertheless, the first benchmark revealed a rate of 0 % of 3

BC taken from patients with severe sepsis and septic shock (with

[60 % of cases with 2 sets).
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Objectives: We report the effects of an improvement measure

implemented in one center of the MEDUSA-trial after a structured

analysis of a systematic error.

Methods: Single-center post hoc analysis of the 8 months prior and

after implementation of the sepsis sixpack .

Results: A structured analysis revealed that the personnel was well

aware of the importance of BC, yet being unaware of the importance

of taking 3 sets instead of 2. As a result, the sepsis sixpack was

implemented by 11/2011 (Picture 1). At first, instead of storing loose

BC bottles, large envelopes containing 3 sets of BC, later, metal

boxes carrying 3 sets, were stored on wards, the ED, the ICU, and the

IMC.

We observed a significant shift towards more BC taken (3 sets:

0–66.2 %) and a reduction of both errors (non taken; 14.0–1.8 %, too

few taken 86.1–31.6 %, p\ 0,001 in V2 test). Furthermore, changes

in antibiotic therapy (escalation, de-escalation) occurred significantly

more often (51.0–71.9 %, p = 0.031).

Conclusions: Bundling of BC leads to a higher compliance with

guidelines or in-house recommendations. With the results obtained

from more BC, antibiotic therapy can significantly more often be

adapted, i.e. escalated if inadequate beforehand, or deescalated

according to resistogram.

Acknowledgement: Financial support by the Federal Ministry of

Education and Research (BMBF) via the Integrated Research and

Treatment Center, Center for Sepsis Control and Care (CSCC, FKZ

01EO1002) is highly acknowledged.
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Patient-side automated blood culture incubation shortens the time
to positivity significantly

Schwarzenbacher J (1), Scheer C (1), Fuchs C (1), Vollmer M (2),

Balau V (3), Kuhn SO (1), Hahnenkamp K (1), Gründling M (1)

(1) Department of Anesthesiology, Intensive Care Medicine, Emer-

gency Medicine and Pain Medicine, University Medicine Greifswald,

Germany, (2) Institute for Maths and Informatic, University Greif-

swald, Germany, (3) Friedrich Loeffler Institute of Medical

Microbiology Greifswald, Germany.

Introduction: The success of sepsis therapy depends largely on an

early and effective antiinfective treatment. Antimicrobial suscepti-

bility results support clinicians in the decision-making process of

choosing the most effective antiinfective therapy and thereby opti-

mizing septic treatment. Rönnberg et al. were able to show that the

time to positivity was significantly shorter for blood cultures with a

shorter transportation time to a laboratory [Rönnberg et al. (2013):

Transport time for blood culture bottles: underlying factors and its

consequences. In: Diagnostic Microbiology and Infectious Disease

76, S. 286–290].

Objectives: To investigate the impact of an on-site blood culture

incubation system in contrast to incubation in an external laboratory

on time to positivity (TTP) and time to first antimicrobial suscepti-

bility results (TTR).

Methods: In a retrospective analysis we compared blood cultures

which were incubated and analyzed in an external microbiological

laboratory (2010–2012) to blood cultures that were incubated on

site, close to the patient directly at an intensive care unit (ICU)

(2013–2015). Blood cultures were incubated in an automated

continuous monitoring blood culture system for 6 days. When

organism growth was detected by fluorescence, an alarm sound

signaled a positive blood culture. Only positive blood cultures were

transported to the external microbiological laboratory for further

processing and analysis. Blood cultures which remained in the

incubator for 6 days without growth-detection were classified

negative and were discarded. Time to positivity (TTP) and time to

first available antimicrobial susceptibility results (TTR) were ana-

lyzed separately for the ‘laboratory-group’ and for the ‘close-to-

patient-group’.

Results: In the laboratory-group (421 septic patients) 457 blood

culture sets of a total of 2910 sets were culture positive (22.6 %) and

complete for all surveyed data while in the close-to-patient-group

(521 ICU patients) 269 of 2873 sets were culture positive (9.36 %)

and analyzed in the same way.

The median TTP was 27 h (IQR 25.3 h) in the laboratory-group

versus 24.3 h (IQR 24.2 h) in the close-to-patient-group, p = 0.029.

Clinicians obtained the first antimicrobial susceptibility results after a

median time of 61.4 h (IQR 3.3 h) in the laboratory-group and 39.2 h

(IQR 41.1 h) in the close-to-patient-group, p\ 0.001. Both groups

had comparable withdrawal times.

Conclusions: Our analysis shows a benefit of blood culture incuba-

tion close the patient to provide an optimized antiinfective treatment

to septic patients. Both TTP and TTR were significantly decreased by

incubating blood cultures at the ICU compared to incubation at an

external laboratory.
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Bloodstream infections, antibiotic resistance and the practice of
blood culture sampling: the Thuringian blood culture registry
AlertsNet

Karch A (1), Schmitz RPH (2), Rißner F (2), Kortegast M (2),

Jakob M (2), Mikolajczyk RT (1), Brunkhorst FM (2)

(1) Department of Epidemiology, Helmholtz Centre for Infection

Research, Braunschweig, Germany, (2) Center for Clinical Studies

Jena (ZKS), Center for Sepsis Control and Care (CSCC), Jena

University Hospital, Jena, Germany.

Introduction: Population-based surveillance has been recognized as

an optimal means to define burden of disease, evaluate risk factors for

acquiring infections, and for monitoring temporal trends in occur-

rence and resistance of pathogens. To date, there are only few

population-based studies available which focus on bloodstream

infections. One of these studies has recently been established for the

German Federal state of Thuringia connecting both hospitals (*37)

and microbiological laboratories (*18) within an electronic registry

for immediate integration and evaluation of blood culture (BC)
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findings (AlertsNet, www.alertnet.de). The registry includes micro-

biological and clinical data of patients with clinically relevant

positive BCs as well as institutional variables (e.g. case severity

indices) of the participating centers.

Objectives: The aim of the current analysis is to provide initial

findings from this registry.

Methods: Microbiological data on all BCs taken in the participating

hospitals as well as clinical data from all patients with clinically

relevant positive BCs have been collected via an automated electronic

blood culture (BC) registry from May 2014 to May 2015 and were

analysed using standard measures of descriptive statistics. Data from

seven hospitals with five associated labs were reported.

Results: In total, 28,309 blood culture sets have been taken in the

participating seven hospitals of which 11,465 (40.5 %) were positive.

After applying an algorithm for identification of clinically relevant

pathogens, i.e. excluding contaminants, and after merging positive

BCs of the same patient taken within 96 h, a total of 1882 clinically

relevant BC sets were identified. The most common pathogens were

Escherichia coli (19.7 %), Staphylococcus aureus (16.5 %), Staphy-

lococcus epidermidis (13.6 %), Enterococcus faecalis/faecium

(12.4 %) and Klebsiella pneumoniae (4.9 %). There was no relevant

difference in the spectrum of pathogens across institutions or over

time. Pneumonia (18.8 %), urinary tract infections (17.0 %) and

cholecystitis (5.9 %) were the most common foci in the study pop-

ulation; in 35.2 % of patients, no focus could be found.

Conclusions: Within the first 12 months of follow up, data collection

within AlertsNet was shown to be feasible and provided valid results.

Distribution of pathogens and underlying foci did not show hetero-

geneity across hospitals and resembled the experience of previous

population-based studies in other countries.

Acknowledgement: AlertsNet is funded by the German Ministry of

Health (BMG, grant IIA5-2512FSB114) and by the Thuringian

Ministry of Labour, Social Affairs, Health, Women and Family

(TMASGFF).
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Evaluation of acquired immunosuppression in sepsis expression of
monocytic mRNA of HLA-DRA is associated with ex vivo LPS
responsiveness and correlates with disease severity
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Introduction: A decreased monocytic expression of HLA-DRA

(mHLA-DR) measured by flow cytometry is currently the best marker

for acute changes of the innate immune response during sepsis (1).

However, flow cytometry is a time-sensitive technology which is not

generally available for routine use. Using quantitative reverse tran-

scription polymerase chain reaction (q-PCR), good agreement could

be shown between surface expression and mRNA levels (2).

Objectives: To demonstrate that a reduced gene expression at the

mRNA level for mHLA-DRA correlates with functional impairment

of the innate immune response as measured by ex vivo LPS stimu-

lation of whole blood in patients with sepsis.

Methods: Patients: 20 patients with SIRS [median age 62 (IQR

47–72)], median SOFA score 4 (2–5), 20 patients with severe sepsis

[median age 60 (53–67)], median SOFA score 9 (7–11), and 15 age-

matched healthy donors [median age 61 (53–67)]. Following ex vivo

stimulation of whole blood with 500 pg LPS, TNF-alpha was deter-

mined after 3 h incubation in the supernatant. Peripheral blood

monocytes (PBMC) were isolated and total RNA was prepared and

subjected to qPCR analysis for HLA-DRA expression. GAPDH

expression was used as internal standard.

Results: No differences in age or gender distribution were present

between groups. The mRNA expression level for HLA-DRA in all

patients was decreased by approximately 70 % compared to con-

trols (p\ 0.0001). In patients with severe sepsis the relative HLA-

DRA expression compared to patients with SIRS was decreased

(p\ 0.01). The whole blood stimulation assay revealed a

hyporesponsiveness to LPS in all patients (median TNF production

320 pg/mL, IQR 124–663 pg/mL) compared to controls (median

TNF 1.230 pg/mL, IQR 847–1.340 pg/mL; p\ 0.001). The TNF-

alpha response in patients with severe sepsis was lowest (median

128 pg/mL, IQR 58–30 pg/mL) compared to SIRS patients (me-

dian 476 pg/mL, IQR 327–728 pg/mL; p\ 0.001). Relative

expression of HLA-DRA is positively and significantly correlated

with TNF-alpha response in all study participants (r = 0.79,

p\ 0.001).

Conclusions: Using qPCR for measuring HLA-DRA mRNA shows

results in line with flow cytometry in patients with SIRS and severe

sepsis. Moreover, mRNA activity is strongly associated with a proven

functional assay of the innate immune response (ex vivo LPS whole

blood stimulation). Future interventional studies aimed at the immune

response during sepsis should make use of these methods for opti-

mizing target groups on a basis of biological plausibility and

effectiveness of the intervention (3).

References: [1] Monneret G, Venet F. Crit Care 2014, [2] Cajander S

et al. Crit Care 2013, [3] Volk HD, Reinke P. Crit Care 2013
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patients with severe sepsis and septic shock
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Introduction: Procalcitonin (PCT) and C-reactive protein (CRP) are

two biomarkers most commonly used for the diagnosis of sepsis.

Studies published so far show that PCT sensitivity and specificity in

patients with sepsis are between 70 and 80 %.

Objectives: The aim of our study was to examine PCT and CRP in

patients with severe sepsis and septic shock compared to blood cul-

ture results in these patients.

Methods: Samples from 48 patients hospitalized in the Department of

Anesthesiology and Intensive Care Medicine Na Homolce Hospital

and Department of Anesthesiology and Intensive Care Medicine

Thomayer’s Hospital were examined. In all the patients, blood was

collected for the cultivation of aerobic and anaerobic bacteria

immediately after they were diagnosed with severe sepsis or septic

shock. The same puncture site was used to collect blood sample in

order to determine procalcitonin and C-reactive protein levels. Pro-

calcitonin levels of less than 0.1 ng/mL were considered negative; all

other levels were considered positive. C-reactive protein less 5 mg/L

were considered negative. Blood collection for the above-mentioned

proteins was repeated after 24 h.
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Results: In 16 patients (33 %), there was evidence of BSI by blood

culture. Procalcitonin level of more than 0.1 ng/mL on Day 1 was

found in 42 patients out of whom 9 patients had a positive blood

culture and 33 patients were culture negative. On Day 2, procalcitonin

values of more than 0.1 ng/mL was found in 43 patients out of whom

6 patients were culture positive and 37 patients were culture negative.

PCT levels on Day 1 and Day 2 were not significantly different both

in patients with a positive blood culture and patients with a negative

blood culture. In 5 patients (31 %) of the total number of 16 patients

with a positive blood culture, procalcitonin value was less than

0.1 ng/mL. An increased CRP levels more of 5 mg/L was found in all

patients regardless of blood culture positivity or negativity. The fol-

lowing bacteria were found in patients in whom PCT level less than

0.1 ng/mL was detected: Enterobacter cloacae, Serratia marcescens,

Klebsiella pneumoniae, Chrysomonas luteola and Staphylococcus

capitis.

Conclusions: Procalcitonin levels less than 0.1 ng/mL were detected

in 5 patients out of 16 patients with a positive blood culture.

Microbiological findings varied; a number of different bacteria were

found. The results of biomarker detection have to be assessed with

regard to the clinical background.

Clinical Sepsis Research: Therapy
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Septic parkinsonism treated with the antimicrobial peptide
parasin I

Niehaus I

Rendsburg, Germany.

Introduction: Parasin I is an antimicrobial peptide isolated from the

skin mucus of wounded catfish. 18 of the 19 residues of parasin I are

identical with a part of the humane histone H2A.5. Parasin I shows

strong antimicrobial activity without any hemolytic activity and binds

to lipopolysaccharides (LPS). LPS are highly biohazardous (4 ng

LPS/kg i.v. in humans as minimal pyrogenic dose). Higher doses of

LPS cause a systemic inflammatory response with sepsis-like symp-

toms, septic shock, multiple organ system failure, and lethality in

worst cases. Septic parkinsonism is caused by an inflammatory-in-

duced neurodegeneration of the dopaminergic neurons in the

substantia nigra. Parkinsonism is characterized by the symptoms of

rigidity (stiffness), bradykinesia (slowness of movement), tremor, and

difficulties with walking and gait.

Objectives: Description of the positive effects of the treatment with

the LPS-binding antimicrobial peptide parasin I in a single case study

of LPS-induced parkinsonism.

Methods: Case Report.

Results: Salmonella minnesota LPS is not detoxified after an acci-

dental systemic contamination with 10 lg in the lab in 1995 shown by

a Fourier transform infrared spectroscopy analysis of a blood sample

in 2003 and by a limulus lysate assay test (6.6 ng LPS/ml cere-

brospinal fluid of the patient) in 2001. After acute sepsis-like

symptoms parkinsonism occured 21 days after the contamination.

Parkinsonism was diagnosed by neurological examination and by a

positron emission tomography with Fluoro-Dopa showing 70 % loss

of dopaminergic function in the striatum in 2001. In September 2014

treatment with nearly daily oral doses of maximal 0.5 mg parasin I

were started causing a general muscle relaxing effect with reduced

rigidity especially of the neck, a recurrence of the missing left arm

swing during walking, a prolongation of the daily walking distance,

reduced bradykinesia, and improvement of seeing contrasts and col-

ours. Blood circulation was increased.

Conclusions: The antimicrobial and LPS-binding peptide parasin I

shows excellent anti-parkinsonian effects in this case report. The

improvement of the symptoms of parkinsonism might be explained by

the fact that the non degenerated neurons in the substantia nigra are

able to increase the release of dopamine due to the parasin I-induced

reduced inflammation after binding to LPS.
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Introduction: Acute urinary disorders in pregnant women create

numerous diagnostic and therapeutic problems due to limitations for

the protection of the developing foetus from radiation, potential

toxicity of pharmacological treatment, and dangers associated with

surgical interventions.

Objectives: Prospective evaluation of acute urinary emergencies in

pregnant women in a doctor s practice in an Emergency Department.

Methods: The analysis has been conducted on 158 patients pregnant

women who were diagnosed and hospitalized with acute urinary

disorders in Clinical Hospital of the Infant Jesus in Warsaw, within

the Emergency Department, the Urology Department and the

Gynaecology Department in the years 2011–2012.

Results: The women constituted 0.36 % of all the patients treated in

the Emergency Department and 2.5 % (26) of patients admitted to the

Urology Department as emergency cases. The average age of the

pregnant women was 28 years (range 18–43). The majority of the

patients were in the 2nd (69) and 3rd (73) trimester of pregnancy.

Only 15 women were in the 1st trimester of pregnancy. 23 pregnant

women (14.55 %) were treated in the Emergency Department more

than once with recurrent renal colic. 6 pregnant women (3.79 %) had

positive history of urolithiasis before pregnancy.

In the analysed group of 158 pregnant women treated in the

Emergency Department for acute urinary disorders, TAUS revealed

dilated renal pelvis [ 17 mm on the right in 49 (31.01 %) patients,

and 10 (6.32 %) on the left side, with the average width of

19.37 mm for right, and 15.17 mm for the left renal pelvis. The

average renal pelvis width estimated during TAUS in the patients

admitted to the Urology Department was 20.13 mm measured on

the right side, and 16.5 mm on the left. When using renal pelvis

dilation [17 mm as a diagnostic criterion which increases the

sensitivity of TAUS for urolithiasis, the test showed calculus in 18

(30.5 %) out of 59 pregnant women who fulfilled this criterion.

Within the group of 39 pregnant women with calculi revealed in

TAUS, a spontaneous passage of concrement was observed in 33

(84.61 %) cases; the remaining 6 (15.3 %) women required surgi-

cal intervention.

From among 158 women consulted in the Emergency Department for

acute urinary disorders infections, 26 women required being admitted

to the Urology Department. The reasons for hospitalisation were,
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most often, persistent pains of a colicky character, resistant to con-

servative treatment. Out of those 26 patients, calculi in the urinary

tracts were identified in ultrasonography in 11 (42.30 %) cases. In 15

women (57.69 %), the reason for admittance was renal colic induced

by retention in the pyelocalyceal system. The ureter was the most

frequent location of the concrement in 8 out of 11 patients admitted to

Urology with renal colic induced by urolithiasis. In 3 patients calculi

were found only in the kidney area and in 6 women in both the ureter

and the kidneys.

Conclusions: Renal colic is one of the most frequent non-obstetrical

causes of abdominal pains in pregnant women requiring hospitalisation.

In diagnosing renal colic it is necessary to differentiate it from

urolithiasis, physiological hydronephrosis, urinary tracts infections and

acute gynaecological and surgical disorders. Transabdominal ultra-

sonography remains the basic image test in diagnosing pregnant

patients. Despite a significant prevalence of right-sided location of the

renal colic, left-sided renal colic was evidently more frequently related

with the presence of concrement. In every second pregnant patient with

urolithiasis, coexistence of a urinary tracts infection was observed.

Conservative treatment is the basic and effective method of treating

pregnant women with renal colic symptoms; in case of its failure,

effective treatment can be achieved by temporary urinary diversion, to

which URS has become a safe and increasingly popular alternative.
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A randomized, prospective, multicenter, single-blinded,
controlled parallel-group trial to test the efficacy of add-on
plasma-exchange as an adjunctive strategy against septic shock
(EXCHANGE trial)

David S, Kielstein JT
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School.

Introduction: Sepsis is defined by the occurrence of a systemic

inflammatory response syndrome in the context of infection. Unfor-

tunately, its incidence appears to be rising, and the mortality of septic

shock remains extraordinary high ([60 %). Death in sepsis arises

from shock and multi organ dysfunction that are—at least in part—

triggered by an inadequate response of the host s immune system to

the infection.

Objectives: Given the injurious role of (1) this overwhelming

immune response and (2) the consumption of protective plasmatic

factors (e.g. vWF cleaving proteases, hemostatic factors etc.) while

the disease is progressing we hypothesize that early therapeutic

plasma exchange (TPE) in the most severely ill individuals might

improve hemodynamics, oxygenation and ultimately survival. This

therapeutic strategy combines two major aspects in one procedure: 1

removal of harmful circulating molecules and 2 replacement of pro-

tective plasma proteins.

Methods: We designed the EXCHANGE trial to investigate in a

randomized fashion the benefit of TPE as an add-on treatment to state

of the art standard sepsis care. Only patients with early septic shock

(\12 h) and high catecholamine doses (noradrenaline[0.4 ug/kg

BW/min) will be included. Those in the treatment group will receive

3 TPEs within three consecutive days.

Results: The primary outcome is 28-day all cause mortality. To show

an assumed reduction from 60 to 45 % in the experimental group, a

sample size of 173 patients per group has been calculated. The overall

sample size is therefore n = 346. The recruitment period is 3 years

(+3 months observation) and will be performed in 11 national centers

in Germany. Secondary endpoints (including hemodynamics, oxy-

genation, coagulation, and microcirculation) will be assessed on day

1, 2, 3 before and after TPE and on day 4, 5, 7 and 14.

Project management and data monitoring will be organized by the

Hanover Clinical Trial Center and biostatistics will be performed by

the Institute of biometrics.

Conclusions: We hope to demonstrate a potential benefit of an

additive treatment approach to improve the outcome of our patients

suffering from an under-recognized but deadly disease.
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Public awareness of sepsis in Sweden
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Introduction: Even though sepsis is a major health problem, only a

minority of the population is aware of sepsis, according to surveys

from United States, Western Europe and Singapore.

It is well established that septic patients require early recognition and

acute management to reduce mortality. Pre-hospital delay might be

shortened in order to enable early interventions, as it has been for

acute myocardial infarction (AMI) and stroke, by raised awareness.

Objectives: The aim of this study was to assess awareness, knowl-

edge and perception of sepsis in Sweden.

Methods: The survey was performed using an online interview dis-

tributed to adults, aged 18–74, between March 6 and 9, 2015.

Results: A total of 1001 people responded to the survey. Twenty-one

per cent had heard of sepsis, whereas more than 86 % had heard of

each of the other conditions listed (Figure 1). Of the fifth that had

heard of sepsis, 93 % answered that it is an infection or blood poi-

soning in an open question.

The term blood poisoning is more widespread, 90 % claimed to

have heard of it. In an open question, 62 % of those who had heard

of blood poisoning answered that it is an infection or due to

bacteria.

Those who had heard of each disease estimated the mortality of the

disease. For sepsis the mortality was estimated to on average 30 %,

which was the same level as the mortalities were estimated for

prostate and breast cancer and lower than for stroke, chronic

obstructive pulmonary disease (COPD) and leukaemia (Figure 2).

Conclusions: There is low awareness and knowledge of sepsis in

Sweden. The mortality for sepsis is not as overestimated as for many

other diseases. Blood poisoning is by far a more spread term, but its

definition is not clear. The lack of awareness of sepsis might be a

target for improving the outcome for sepsis patients by reducing the

pre-hospital delay and enable early management. A general awareness

might also raise interest for funding for research in this area and for its

priority in health care support.
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Fig. 1 Percentage of respondents who have heard of the listed con-

ditions (n = 1001)

Fig. 2 Respondents estimation of mortality (mean) of the listed

conditions. Only those who have heard of each condition estimated

the mortality
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Correlation between VAP day and nursing severity and outcome
indexes in ICU patients

Vakalos A (1), Popko V (1)

Department of Intensive Care Medicine, Xanthi General Hospital,

Xanthi, Greece.

Introduction: Ventilator associated pneumonia (VAP) is one of the

most frequently seen infections in ICU setting and may have an

impact not only to the length of ICU stay, but o ICU outcome as well.

Objectives: The aim of our observation retrospective study was to

test the hypothesis that a correlation exists between the hospitalization

day that VAP detected (VAP Day) and the main nursing, severity and

outcome indexes in our both medical and surgical ICU served in

community hospital.

Methods: From January 2006 to June 2014 admitted to our ICU 620

patients, mean age 64.8 years, mean length of ICU stay (LOS)

14.2 days, mean mechanical ventilation duration per ventilated

patient (V. Days) 12.23 days, mean APACHE II score on addition

21.2, predicted mortality 38.9 %, actual mortality 31.45 %, Stan-

dardized mortality ratio (SMR) 0.80. From our database we looked

for VAP day as well as the above nursing and severity indexes per

year from 2006 to 2013 and per 6 months period for the latest year

2014. Using linear correlation method, we looked for linear slope,

correlation coefficient (r), and coefficient of determination (r2), and

by linear regression method using ANOVA test we looked for p

value, according VAP day and nursing (LOS, VD), severity (age,

APACHE, Predicted mortality) and outcome (Actual mortality, SMR)

indexes.

Results: Table: Correlation between VAP day and indexes:

Conclusions: According to our data, there was no statistically sig-

nificant correlation detected between hospitalization day that VAP

detected and Age, LOS, VD, APACHE II score, Predicted Mortality,

Actual Mortality and Standardized Mortality Ratio. Our data suggest

that VAP day did not correlate with the severity of illness on ICU

admission and did not have any impact on ICU mortality. On the

other hand, nursing and hospitalization ICU indexes did not have any

statistically significant impact on hospitalization day that VAP

detected.

Correlation between VAP day and indexes

Slope SE r r2 L. CI U. CI P value

Age 0.1474 0.175 0.302 0.091 -0.267 0.562 0.4291

LOS 0.015 0.066 0.086 0.007 -0.141 0.172 0.8249

V. Days -0.0728 0.058 -0.423 0.179 -0.212 0.066 0.2561

APACHE 0.0247 0.136 0.068 0.004 -0.290 0.348 0.8617

Pr. Mort -0.010 0.406 -0.009 – -0.972 0.951 0.9803

Act Mort -0.168 0.425 -0.146 0.021 -1.175 0.837 0.7034

SMR -0.003 0.007 -0.155 0.024 -0.020 0.014 0.6895
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Correlation between VAP day and use of antimicrobial agents in
ICU patients

Vakalos A (1), Popko V (1)

Department of Intensive Care Medicine, Xanthi General Hospital,

Xanthi, Greece.

Introduction: Ventilator Associated Pneumonia (VAP) is one of the

most frequently seen infections in ICU setting. Prevention and

infection control may require the use of and line antimicrobial agents,

when pathogens are multi resistant bacteria.

Objectives: The aim of our observation retrospective study was to

test the hypothesis that a correlation exists between the hospitalization
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day that VAP detected (VAP Day) and the use of main end line

antimicrobial agents in order to treat infections caused to multi

resistant Gram positive and Gram negative bacteria, n our both

medical and surgical ICU served in community hospital.

Methods: From 2008 to 2012 admitted to our ICU 384 patients, mean

age 65.1 years, mean length of ICU stay (LOS) 13.8 days, mean

mechanical ventilation duration per ventilated patient (V. Days)

11.75 days, mean APACHE II score on addition 20.9, From our

database we looked for VAP day as well as the use of the following

agents as items per ventilation day per ventilated patient:

Imipenem/cilastatin (vial 500 + 500 mg), Meropenem (vial

1000 mg), Tigecyclin (vial 50 mg), Linezoline (bag, 2 mg/

ml 9 300 ml), Colistin IV (vial 106 IU). Using linear correlation

method, we looked for linear slope, correlation coefficient (r), and

coefficient of determination (r2), and by linear regression method

using ANOVA test we looked for p value, according VAP day and

use of antimicrobial agents.

Results: Table: VAP day and use of antimicrobial agents per year.

Table: Correlation between VAP day and use of:

Conclusions: According to our data, there was no statistically sig-

nificant correlation detected between the hospitalization day that VAP

detected and use of any of the end line antimicrobial agents studied.

Our data suggest that use of these antimicrobial agents is independent

from the VAP day. This may be due to late de-escalation, to use these

agents to treat other infections or to prevent spreading and

colonization.

VAP day and use of antimicrobial agents per year

2008 2009 2010 2011 2012

VAP day 25.33 14.42 35.5 40.33 19.9

Imipenem 0.70 0.36 0.31 0.29 0.43

Meropenem 0.11 1.20 0.52 0.77 0.69

Tigecyclin 0.070 0.330 0.457 0.320 0.899

Linezoline 0.17 0.21 0.25 0.20 0.14

Colistin 0.53 2.27 1.29 1.47 2.94
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Impact of pRBCs transfusion on VAP day in ICU patients

Vakalos A (1), Popko V (1)

Department of Intensive Care Medicine, Xanthi General Hospital,

Xanthi, Greece..

Introduction: Transfusion is not risk free, and is associated with

allergic reactions, lung injury, infectious disease, circulatory overload

and immunosuppression in recipients, while cost of blood screening

and storage is high. On the other hand, ventilator associated pneu-

monia (VAP) is one of the most frequently seen infections in ICU

setting and may have an impact not only to the length of ICU stay, but

o ICU outcome as well.

Objectives: The aim of our observation retrospective study was to

test the hypothesis that a correlation exists between pRBC transfusion

and hospitalization day that VAP detected (VAP Day) n our both

medical and surgical ICU served in community hospital.

Methods: From January 2006 to June 2014 admitted to our ICU 620

patients, mean age 64.8 years, mean APACHE II score 21.2 From our

database we looked for VAP day and the following values and

indexes according pRBC per year from 2006 to 2014 (mean values):

pRBC cross matched (c-m) and transfused (tran): Total, per patient,

per hospitalization days (HD), per patient under mechanical ventila-

tion (pts V), per ventilation days (VD) and the ratio pRBC cross

matched over transfused. Using linear correlation method, we looked

for linear slope, correlation coefficient (r), and coefficient of deter-

mination (r2), and by linear regression method using ANOVA test we

looked for p value, according VAP day and pRBC transfusion.

Results: Table: Correlation between VAP day and pRBC transfusion

and cross matched indexes.

Conclusions: According to our data, there was no statistically sig-

nificant correlation detected between hospitalization day that VAP

detected and pRBC transfusion and cross matched indexes, nor cross

matched over transfused. Our data suggest that even though pRBC

transfusion may have an impact on immunosuppression and infection

disease developing, the impact on VAP day is not statistically

significant.
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Impact of FFP transfusion on VAP day in ICU patients

Vakalos A (1), Popko V (1)

Department of Intensive Care Medicine, Xanthi General Hospital,

Xanthi, Greece.

Introduction: While plasma donation is still necessary as a unique

source of human proteins and to treat coagulation disorders, FFP

administration seems to have high rate of inappropriate indication.

After all, FFP transfusion is not risk free, and is associated with lung

injury, infectious disease, circulatory overload and immunosuppres-

sion in recipients. On the other hand, ventilator associated pneumonia

(VAP) is one of the most frequently seen infections in ICU setting and

may have an impact not only to the length of ICU stay, but o ICU

outcome as well.

Objectives: The aim of our observation retrospective study was to

test the hypothesis that a correlation exists between FFP transfusion

and hospitalization day that VAP detected (VAP Day) in our both

medical and surgical ICU served in community hospital.

Methods: From January 2006 to June 2014 admitted to our ICU 620

patients, mean age 64.8 years, mean length of ICU stay (LOS)

14.2 days, mean mechanical ventilation duration per ventilated

Correlation between VAP day and pRBC transfusion and cross mat-

ched indexes

pRBC Slope r r2 St.

Error

L. CI U. CI p value

Total c-m 4.983 0.548 0.301 2.869 -1.603 11.768 0.1260

Total tran 3.000 0.463 0.233 2.052 -1.853 7.852 0.1871

c-m per pt 0.050 0.491 0.241 0.033 -0.029 0.129 0.1790

Trans per pt 0.032 0.413 0.170 0.027 -0.031 0.096 0.2684

c-m per H. D 0.002 0.415 0.172 0.002 -0.002 0.007 0.2660

Trans per H. D 0.001 0.313 0.098 0.001 -0.002 0.005 0.4107

c-m per Pt V 0.058 0.546 0.298 0.034 -0.021 0.139 0.1279

Tran per Pt V 0.037 0.447 0.200 0.028 -0.029 0.105 0.2271

c-m per V day 0.004 0.432 0.187 0.003 -0.003 0.011 0.2448

Tran per V day 0.002 0.355 0.126 0.002 -0.003 0.008 0.3472

c-m over tran 0.003 0.221 0.046 0.006 -0.011 0.019 0.5671
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patient (V. Days) 12.23 days, mean APACHE II score on admission

21.2, predicted mortality 38.9 %, actual mortality 31.45 %, Stan-

dardized Mortality Ratio (SMR) 0.80. From our database we looked

for VAP day and the following values and indexes according FFP

transfusion per year from 2006 to 2014 (mean values). Total, per

patient, per hospitalization days (HD), per patient under mechanical

ventilation (pts V) and per ventilation days (VD) Using linear cor-

relation method, we looked for linear slope, correlation coefficient (r),

and coefficient of determination (r2), and by linear regression method

using ANOVA test we looked for p value, according VAP day and

FFP transfusion.

Results: Table: Correlation between VAP day and FFP transfusion

indexes.

Conclusions: According to our data, there was no statistically sig-

nificant correlation detected between hospitalization day that VAP

detected and FFP transfusion indexes. Our data suggest that even

though FFP transfusion may have an impact on immunosuppression

and infection disease developing, the impact on VAP day is not sta-

tistically significant.
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Correlation between VAP day and use of sedative agents in ICU
patients

Vakalos A (1), Popko V (1)

Department of Intensive Care Medicine, Xanthi General Hospital,

Xanthi, Greece.

Introduction: Ventilator associated pneumonia (VAP) is one of the

most frequently seen infections in ICU setting. Inappropriate or too

heavy sedation may prolong the weaning time from mechanical

ventilation and increase the risk for developing late VAP.

Objectives: The aim of our observation retrospective study was to

test the hypothesis that a correlation exists between the hospitalization

day that VAP detected (VAP Day) and the use of main sedative and

neuromuscular blockage agents indexes in our both medical and

surgical ICU served in community hospital.

Methods: From January 2008 to December 2012 admitted to our ICU

384 patients, mean age 65.1 years, mean length of ICU stay (LOS)

13.8 days, mean mechanical ventilation duration per ventilated

patient (V. Days) 11.75 days, mean APACHE II score on addition

20.9, predicted mortality 37.6 %, actual mortality 31.70 %, Stan-

dardized mortality ratio (SMR) 0.84. From our database we looked

for VAP day as well as the use of the following agents as items per

ventilation day per ventilated patient: Midazolame (amp 50 mg),

Propofol (vial 2 % 50 ml), Sisatracurium (amp 5 ml/10 mg) per year

from 2008 to 2012. Using linear correlation method, we looked for

linear slope, correlation coefficient (r), and coefficient of determina-

tion (r2), and by linear regression method using ANOVA test we

looked for p value, according VAP day and use of Midazolam,

Propofol and Sisatracurium.

Results: Table: VAP day and use of sedative agents per year.

Table: Correlation between VAP day and use of:

Conclusions: According to our data, there was no statistically sig-

nificant correlation detected between hospitalization day that VAP

detected and use of Midazolam. Propofol and Cisatracurium. On the

other hand, despite not quite statistical significant, strong negative

linear correlation found between VAP day and use of our main

sedative, Propofol. Our data suggest that in some ICU intubated

patients, using more Propofole may have an impact on developing

VAP earlier during their ICU hospitalization.

VAP day and use of sedative agents per year

2008 2009 2010 2011 2012

VAP day. 25.33 14.42 35.5 40.33 19.9

Midazolam 0.39 0.97 0.35 0.12 0.22

Propofol 3.04 4.16 2.83 1.55 2.74

Cisatracurium 0.04 0.12 0.06 0.03 0.06

Correlation between VAP day and use of

Slope SE r r2 L. CI U. CI P value

Midazolam -0.021 0.012 -0.706 0.496 -0.061 0.018 0.1824

Propofol -0.072 0.027 -0.839 0.705 -0.159 0.013 0.0751

Cisatracurium -0.002 0.001 -0.747 0.589 -0.006 0.001 0.1460
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Routine surgery: even the porter can do it, still you can die of it …
(in the 21st century

Kuthi Csiffáryová K (1), Dolányi K (1)

Department of Anesthesiology and Intensive Care Medicine, Military

Hospital Hungarian Ministry of Defense, Budapest, Hungary.

Introduction: As a disease, acute appendicitis is a common surgical

disorder and, ideally, should be diagnosed easily, managed with early

surgery. It is associated with low morbidity and mortality.

Objectives: Atypical presentation may result in diagnostic confusion

and delay in treatment. It is commonly misdiagnosed, resulting in

increased morbidity, mortality and potential litigation.

Methods: We report a case of acute retrocoecal appendicitis, pre-

sented with a two-week fever, breathing difficulties but no pain. At

presentation, a clinical diagnosis of pneumonia was made. Chest

X-ray discovered multiple abscesses. Chest and abdomen CT scan

revealed ascending retroperitoneal appendicitis acuta, periappendic-

ular abscess, subhepatic collection. She was transfered to our ICU

from another hospital. On arrival she was intubated, ventilated, on

inotrope. We started largely supportive treatment according to

guidelines. We changed inotrope to vasopressor, started invasive

blood pressure monitoring, fluid resuscitation, correction of elec-

trolyte abnormalities, corticoids, analgosedation. We consulted the

thoracic surgeon whose opinion was that the primary cause of pul-

monary abscesses is perforated appendix and retroperitoneal

abscesses, first the primary source of infection should be treated.

Laboratory data by then showed elevated liver enzymes GOT 37U/L,

Correlation between VAP day and FFP transfusion indexes

FFP Slope r r2 St.

Error

L. CI U. CI p value

Total Tran -0.259 -0.081 0.006 1.193 -3.080 2.561 0.8346

Trans per pt -0.012 -0.139 0.057 0.019 -0.059 0.033 0.5356

Trans per H. D -0.001 -0.345 0.119 0.001 -0.004 0.002 0.3630

Trans per Pt V -0.013 -0.244 0.059 0.020 -0.062 0.035 0.5263

Tran per VDay -0.001 -0.284 0.080 0.002 -0.006 0.003 0.4586
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CK 563U/L, urea 28.9 mmol/L, creat. 182 � mol/L, WBC 18G/L,

CRP 308 mg/L, Procalcitonin 14 ng/mL. Patient was haemodynam-

ically unstable. Emergency laparotomy was performed, surgical

findings confirmed the presence of ruptured appendix and its

retroperitoneal extensions. During the surgery we had difficulties with

ventilation, we drained the chest. At that time patient become asys-

tolic (PEA), we immediately started CPR-succesfully.

Results: On ICU we continued antibiotics, steroids, analgosedation,

PICCO, CVVH but 20 h after surgery, lost this patient.

Conclusions: Our case shows how acute appendicitis may occa-

sionally become extraordinarily complicated and life-threatening.

This case reminds us that patients with unclear abdominal complaints

should be treated carefully to avoid serious complications. Despite all

medical advances, the diagnosis of acute appendicitis continues to be

a medical challenge. Although we might think that diagnosing

appendicitis with CT scan is a luxury in today s healthcare situation,

but in these cases it s the diagnostic tool of choice and key to the

survival of the patient.
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A Fournier’s gangrene and sepsis in extremely obese patient

Kuthi Csiffáryová K (1), Fábián B (1)

Department of Anesthesiology and Intensive Care Medicine, Military

Hospital Hungarian Ministry of Defence, Budapest, Hungary.

Introduction: The Fournier’s gangrene is a rare necrotizing fasciitis

of the perineal, genital and perianal region. It can spread to the

abdominal wall, or downwards to the legs causing soft-tissue necrosis

and sepsis. The mortality rate remains high at 0–67 %, even 80 %.

The Fournier’s gangrene is a very serious, life threatening medical

condition that should be under the care of an interdisciplinary team.

Objectives: The treatment consists of mainly of aggressive surgical

debridement, broad-spectrum antibiotic and intensive care. To eval-

uate patients, the Fournier’s gangrene severity index (FGSI) score can

be used.

Methods: We report a case of a 23 year-old man extremely obese

(230 kgs) who presented at our ER with Fournier’s gangrene. At pre-

sentation, physical examination showed erythaema and deep necrosis

at perianal, right sided gluteal and right sided inguinal region. Labo-

ratory data showed elevated GLC 35.5 mmol/l, CRP 385 mg/l,

Procalcitonin 27.95 ng/ml. Because of progrediated necrosis and septic

condition, the patient underwent emergency surgical and urological

intervention. Due to sepsis, the patient became haemodinamically

unstable and after the intervention he was ventilated, on inotropic

support and aggresive insulin therapy on ICU. Empirically we started

broad-spectrum antibiotics (imipenem/cilastin). For days he suffered

from fever continua. On the 27th day tracheostomy was performed.

Because of his extreme obesity during hospitalization we had to order

special mattress and bed. Repeated debridement, dressing changes and

mobilisation were performated on ICU.

Results: From the 33th day his condition started to pick up. After

45 days, our patient was discharged to the surgical ward in a good

condition.

Conclusions: We all know that treatement and management of a

septic patient is a challenge but can you imagine that with such an

obese patient!? you can imagine how many effort it took us putting

central venous and arterial lines, tracheostomy. There is no significant

difference in convalescence in obese patients due to sepsis (to our

biggest surprise). Last year we treated on our ICU several patients

with Fournier’s gangrene but this case required the longest time and

was the hardest one. The issue of sepsis can never be overemphasised,

likewise there should be no end of tending to such a patient.
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Hemorrhagic fever with renal syndrome (HFRS): Expecting the
unexpected

Rosu F (1,2), Hurmuzache M (1,2), Anuta C (1)

(1) Department of Intensive Care Unit,Clinical Hospital of Infectious

Diseases Saint Parascheva Iasi, Romania, (2) ‘Grigore T. Popa’

University of Medicine and Pharmacy, Iasi, Romania.

Introduction: Hemorragic fever with renal syndrome (HFRS) is a

group of clinically illnesses caused by hantaviruses from the family

Bunyaviridae. The viruses that causes HFRS include Hantaan, Dobrava

(found primarily in the Balkans) Saaremaa, Seoul and Puumala. Han-

taviruses are carried and transmitted by rodents, people being infected

with these viruses and develop HFRS after exposure to aerosolized

urine, droppings, or after exposure to dust from their nests.

Objectives: Here we report a fatal case of HFRS in a 38-years old male

patient, alcoholic with liver cirrhosis, rural worker with grain and straw.

Methods: He was admitted in the ICU in Clinical Hospital of

Infectious Diseases Saint Parascheva Iasi, for fever, chills, nausea,

headache, hypotension and intense myalgia, associated with con-

junctival injection, periorbital and scrotal edema, petechiae developed

in areas of pressure and progressive oliguria. These findings associ-

ated with laboratory parameters such as leukocytosis (20,000/mm3),

rising hematocrit(55 %), severe thrombocytopenia(11,000/mm3),

proteinuria, and decreasing of creatinine-clearance(less than 10 mg/

dl) plus rural contact with the urine of potential infected animals (such

rodents), leads us to initial diagnostic of leptospirosis, subsequently

disproved by negative serological testing. Also blood culture, urine

culture, stool sample culture were negative.

Results: Approaching this patient as a patient with multiple organ

dysfunction syndrome, the therapy contains management of shock,

reliance on vasopressor, transfusion with fresh frozen plasma,

thrombocyte concentrate, antibiotics with wide spectrum such as

imipenem/cilastatin plus linezolid. At this moment, although rare, a

differential diagnostic with HFRS provides us an unexpected presence

of antibodies IgM and IgG type for Hantavirus, Dobrava serotype.

Conclusions: HFRS is rare in our country, last case being reported in

2009. In the current case, the fulminant evolution to exitus, underlines the

importance of liver and kidney function at the onset of disease. Although

extremely rare, HFRS becomes a differential diagnostic to think about,

especially in cases with rural exposure to dust from rodents nests.
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Adjuvant Pentaglobin in sepsis: Results of a long-term non
interventional study (NIS)

Morgenstern T (1), Germann P (2), Bauhofer A (3), Gockel U (3),

Hasch H (4), Trägner P (1), Gliniorz C (1), Nowak AK (1)

(1) Department of Anesthesiology and Intensive Care Medicine,

Emergency Medicine ans Pain Therapy, Academic Teaching Hospital

Dresden-Friedrichstadt, Friedrichstrasse 41, 01067 Dresden, Ger-

many, (2) Department of Anaesthesia, General Intensive Care

Medicine and Pain Therapy, Medical University of Vienna, Währin-

ger Gürtel 18-20, 1090 Vienna, Austria, (3) Biotest AG,

Landsteinerstr. 3 5, 63303 Dreieich, Germany, (4) Biotest Austria

GmbH, Einsiedlergasse 58, 1050 Wien, Austria.

Introduction: Despite optimised antibiotic treatment and modern

intensive-care procedures, sepsis remains one of the most frequent

causes of death among intensive-care patients. Pentaglobin (the only

immunoglobulin preparation with recommendation level C) can be
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administered as an adjuvant treatment. Its efficacy in severe bacterial

infection has been documented in controlled trials.

Objectives: To confirm the safety and efficacy of adjuvant sepsis

treatment with Pentaglobin in clinical routine.

Methods: From 1998 to 2013 (inclusive) a total of 1131 patients

(Germany 1027, Austria 104; 65 % male, 35 % female), who were in

the intensive-care ward because of severe bacterial infection, were

included. Of these, 139 (12.3 %) were without SIRS and 108 (9.5 %)

had SIRS, 200 (17.7 %) had sepsis, 194 (17.2 %) severe sepsis and

490 (43.3 %) septic shock. Observation lasted generally 8 days for

each patient. In addition to antibiotics, patients received Pentaglobin

at an average daily dose of 0.22 g/kg BW for 3 days.

Results: Under treatment with Pentaglobin, clinical variables

improved and the extent and duration of the inflammation reaction

were reduced (Table 1). In parallel, an improvement in organ function

was noted, as evidenced by an increase in mean arterial blood pres-

sure (81–87 mmHg), a decrease in heart rate (106–92 b.p.m.),

a[ 16 % increase in the PAO2/FiO2 ratio, a decrease in serum lactate

(mean 2.99–2.31 mmol/l) and in creatinine (mean 1.55–1.34 mg/dl).

The overall 8-day mortality in the study was only 10 %. A total of

175 adverse events were recorded for 134 patients; of these, 156 were

rated as serious but unrelated to the Pentaglobin treatment. Only 9 of

the 175 adverse events were considered related to the treatment. Of

the nine patients affected, eight were recovering/recovered and one

died; this patient experienced increased body temperature, sepsis

(both considered unrelated to Pentaglobin), then renal failure (possi-

bly related to Pentaglobin) and finally developed multi-organ failure

considered unrelated to the Pentaglobin treatment.

Conclusions: For the overall patient population an improvement in

numerous variables was observed. Patients with sepsis, severe

sepsis and septic shock profited most from the treatment with

Pentaglobin. Pentaglobin was very well tolerated. The results of

this NIS under clinical routine conditions augment those of con-

trolled clinical trials.

Tab.1: Clinical variables and inflammation reaction under treatment

with Pentaglobin

Day 1 Day 8

Artificial respiration given (%) 73.7 25.8

Fever (C38 �C) (%) 55 24.5

Mean APACHE II 19.4 16.1

Mean SOFA score 11.4 9.2

Mean CRP (mg/l) 148.4 101.9

Mean PCT (ng/ml) 21.2 7.9
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Adjuvant Pentaglobin in sepsis after revision of the S2k guideline:
Results of a non-interventional study (NIS)

Morgenstern T (1), Bauhofer A (2), Gockel U (2), Trägner P (1),

Gliniorz C (1), Nowak AK (1)

(1) Department of Anesthesiology and Intensive Care Medicine,

Emergency Medicine and Pain Therapy, Academic Teaching Hospital

Dresden-Friedrichstadt, Friedrichstrasse 41, 01067 Dresden, Ger-

many, (2) Biotest AG, Landsteinerstr. 3-5, 63303 Dreieich, Germany.

Introduction: Severe bacterial infection is one of the most fre-

quent causes of death among intensive-care patients. In a NIS,

we studied the efficacy and safety of adjuvant treatment with

Pentaglobin in severe bacterial infection over 15 years. During

the NIS, the S 2 k guidelines for sepsis treatment were revised

(1). The new recommendations for insulin and fluid resuscita-

tion are two examples of changes and advances in sepsis

therapy.

Objectives: To investigate whether the change in guidelines had any

influence upon clinical outcome.

Methods: Group A treated from 2009 to 2013 inclusive (i.e., after the

guideline revision; was compared with the overall collective (1998

2013; Group B). We observed patients who were in the intensive-care

ward because of severe bacterial infection and who received Penta-

globin in addition to their antibiotic treatment. Each patient was

observed generally for 8 days.

Results: Group B comprised 1131 patients (65 % male, 35 %

female). Mean age, weight and height were 56 years, 77 kg and

172 cm. Group A contained 51 patients (76.5 % male, 23.5 %

female; 54 years, 78 kg, 171 cm). Group A had in the mean a

higher SOFA score, 18 vs. 11, and APACHE II, 21 vs. 19 compared

to Group B. Groups A received Pentaglobin at an average daily dose

of 0.17 and Group B of 0.22 g/kg body weight respectively for

3 days. The results for Group A showed the same trend as the

overall collective: a clinical improvement and a reduction in the

extent and duration of the inflammation reaction, with a reduction in

APACHE II from a mean of 20.9–17.9 and in SOFA score from

18–16.8, and a decrease in procalcitonin from a median of 14.3 on

day 1 (maximum median 33.4 on Day 2) to 1.1 ng/ml on day 8. The

mortality rate during the NIS was 10 % in Group B and in the more

severely ill Group A 5.9 %.

Conclusions: The improvement in medical standards in the past

10 years, including new sepsis-guidelines and bundles, offers an

explanation for the lower mortality rates. Although the reduction in

mortality has only limited value as a measure of efficacy (owing to

the short observation time, 8 days), benefit from the adjuvant Pen-

taglobin therapy was demonstrated. A comparison of the observed

mortality with that found in the randomized controlled SBTIS-Study

(placebo 16.5 % vs. IVIG 17.8 %), confirms the added benefit of

IgM-containing preparations (e.g. Pentaglobin) compared with

standard IVIGs (2). This result is consistent with that of a meta

analysis in which the German Sepsis Society (DSG) gave IgM-

enriched immunoglobulins the recommendation level C for adjuvant

therapy of sepsis.
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Clinicians’ perceptions of the barriers to the early identification
and timely management of severe sepsis and septic shock: a focus
group study
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(1) The Integrated Research and Treatment Center for Sepsis Control

and Care (CSCC), University Hospital Jena, Jena, Germany, (2)

Department of Anesthesiology and Intensive Care Medicine,

University Hospital Jena, Germany.

Introduction: The surviving sepsis campaign (SSC) has developed

guidelines for the management of severe sepsis and septic shock and

recommends the administration of effective intravenous antimicro-

bials within the first hour of recognition of septic shock. Several

studies examining adherence to sepsis guideline found that noncom-

pliance with guideline recommendations are high. Barriers to the

early detection and timely management has not yet been examined in

depth.

Objectives: To identify barriers to the early identification and timely

management of severe sepsis and septic shock throughout the emer-

gency department, general wards, intermediate care units, and the

intensive care unit (ICU), as well as at the points of intersection

among these departments.

Methods: Five multicenter focus group discussions with 29

clinicians from different wards were conducted within a cluster

randomized trial, which aimed to improve the early detection

and treatment of patients with severe sepsis treated in the ICU.

Discussions were based on a semi-structured moderation guide,

and were recorded and transcribed. Qualitative analysis was

performed in two steps according to the principles of (1) the

group concept mapping method and (2) the framework

approach.

Results: The major causes of the delayed detection and treatment

of severe sepsis and septic shock could be summarized in a

framework of communication errors and handover difficulties

throughout patients course of treatment (numbers in brackets

refer to the number of mentions). This framework can be divided

into five categories: pre-hospital; the rescue service; the emer-

gency department; general wards and intensive care/intermediate

care units. Prior to hospital admission, inadequate anamneses

were discussed (4). Moreover, handovers between the rescue

service and the nurse of the emergency department were

described as insufficient caused by the absence of the responsible

physician (2). A lack of bed capacity on the general ward was

mentioned as a reason for a delayed patient transfer between the

emergency department and the general wards (1). Subsequently,

patient transfers between the general ward and the ICU lasts

caused by a shortage of staff (2). Further discussed barriers were

also insufficient handovers due to the absence of the responsible

physician (2), and that diagnostics and their results will only be

available after prolonged waiting periods (2). Finally, partici-

pants from all participating wards mentioned that the urgency

with which septic patients needed to be treated was not com-

municated (4), identifying this as a major handover error.

Solutions aiming to overcome the identified barriers were also

collected.

Conclusions: Our study shows the need to improve intra- and inter-

unit handover processes in hospital care, which would ensure a

holistic treatment concept, thereby improving patient care. This

paradigm should be the focal point of further sepsis quality

improvement activities.

051
Infection 2015
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Introduction: Probably the most widely used antibiotic for empirical

treatment of infections in cancer patients (pts.) is piperacillin-ta-

zobactam (PipTaz). The fixed combination is well tolerated and has

an efficacy of approximately 50 % in febrile neutropenia. One reason

for this low rate of efficacy may be underdosing—a phenomenon

which has been postulated for critically ill pts. but has not been

investigated in cancer pts. yet.

Objectives: Plasma levels should be higher than the minimal inhi-

bitory concentration (MIC) for the most important pathogen

(Pseudomonas spp.). Some authors argue it should be 4xMIC or at

least 4xMIC for 50 % of the time.

Methods: In this diagnostic study, cancer pts. who received empirical

treatment with PipTaz (3 9 4.5 g/day) were included after written

informed consent. For pharmacokinetic measurements PipTaz plasma

levels of 6 patients were determined before and at defined time

intervals (0.5, 1.0, 1,5, 2.0, 3.0, 4.0, 6.0 and 8.0 h after infusion).

Moreover for 58 patients plasma levels were measured immediately

before infusion (trough levels) and 4 h after the infusion (equivalent to

50 % of time). Measurements were performed by using tandem mass

spectrometry. Clinical data are documented prospectively. In Jena, the

MIC of Pseudomonas spp. lies at 16 mg/l with 4xMIC = 64 mg/l.

Results: Pharmacokinetic measurements showed a rapid decline in

PipTaz plasma levels after infusion (calculated plasma half-time

0.78 h).

In the main part of the study 58 pts. were analysed (36 male, median

age 66 years, 26/58 solid tumors, 18/58 leukemia and 14/58 lym-

phoma/myeloma). PipTaz was administered because of pneumonia

(32/58), fever of unknown origin (14/58), gastrointestinal infection (5/

58), urinary tract infection (4/58) or central line infection (3/58).

Median glomerular filtration rate (GFR) was 87 (interquartile range

(IQR) 68-96) ml/min. Serum levels of PipTaz were as follows:

median trough level was 5.2 (IQR 1.8–22.2) mg/l, median level after

4 h was 46.2 (IQR 19.9–92.0) mg/l. PipTaz levels at both time points

showed a negative correlation with GFR (r = -0.43, p = 0.001 for

trough levels and r = -0.39, p = 0.003 for levels after 4 h). Twenty-

three pts. achieved a level[64 mg/l after 4 h and there was a trend

towards fewer modifications of antibiotic treatment in this group (6/

23 vs. 17/35, p = 0.1).

Conclusions: A significant proportion of cancer patients receiving

PipTaz may be underdosed which seems to be particularly the case in

pts. with good renal function. Changes in the antibiotic treatment

regime occur more often when plasma levels are\64 mg/l after 4 h.

Further investigations are warranted to confirm the clinical value of

therapeutic drug monitoring and dose-adjustment of beta-lactam

antibiotics in this setting.
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Case study of 8 Patients with multiple organ failure treated
additionally with Cytosorbents haemadsorption as adjunctive
therapy in septic shock and severe SIRS in cardiac failure

Kogelmann K (1), Drüner M (1), Jarczak D (2)

(1) Department of Anesthesiology and Intensive Care Medicine,

Klinikum Emden, Germany, (2) Department of Intensive Care Medi-

cine, University Hospital Hamburg, Hamburg, Germany.

Introduction: In several studies and in in vitro data is demonstrated

that the additional treatment with an extracorporal cytokine adsorp-

tion filter (CytoSorb�) may be helpful in patients with septic multiple

organ failure due to increased blood cytokine levels by effective

removal of toxic cytokine levels (1, 2, 5, 6, 9, 11, 12). CytoSorb�

treatment can be used as adjunctive therapy not only in septic mul-

tiple organ failure but as well as e.g. in severe pancreatitis or other

critical diseases due to an excess of cytokines (1). CytoSorb� therapy

has meanwhile been used in over 200 hospitals worldwide in more

than 5500 patients and is well tolerated and safe.

Objectives: We collected data from seven Patients with septic mul-

tiorgan failure treated additionally with cytokine-haemadsorption

filter (CytoSorb�) as adjunctive therapy in septic shock and from one

patient with severe SIRS and MOF in cardiac failure. The infectious

focus was abdominal (four patients) and pneumonic (three patients),

one patient was without any infection. The Indication for haemad-

sorption therapy has been: at least two-organ failure with APACHE-2

Score higher than 25, no decline in requirement of norepinephrine

despite of adequate conventional therapy over a 24 h period as well as

the need for renal replacement therapy. Aim of our case study was to

show the effectiveness of CytoSorb� treatment used as adjunctive

therapy in these cases.

Methods: The initial therapy of these patients followed the Surviving

Sepsis guidelines (3, 7) focussed on adequate volume therapy, differ-

entiated catecholamine therapy (administering norepinephrine to

achieve a mean arterial pressure[60 mmHg), administering antibiotics

not later than 1 h after detection of septic shock, lung-protective ven-

tilation. If there was no decline of catecholamine demand even after an

additional corticoid treatment for 24 h, CytoSorb� therapy was initiated.

Sex, Age, APACHE-2 score, ventilator days, length of stay (ICU and

in-hospital) and survival are shown in Table 1. Before treatment,

during treatment and after treatment with CytoSorb� we calculated or

collected SAPS II-Score, SOFA-Score, mean arterial pressure,

requirement of norepinephrine, and blood lactate level. Furthermore

we calculated the demand of norepinephrine (lg/h vs. mm Hg MAP)

during therapy. The duration of therapy with CytoSorb� was prede-

fined between 24 and 72 h, filter was changed every 24 h.

Results: 50 percent of the treated patients were female, overall sur-

vival was 62.5 percent. Currently two patients still are not discharged

from hospital actually (1 at regular ward, 1 intermediate care). Five

patients were treated over a 72-h period, three Patients over 48 h.

Patient data are shown in Table 1. Mean age was 58.1 years (min 36,

max 80, ±14.9), SAPS II-Score: 51.1 (min 36, max 73, ±11.7),

SOFA Score: 11.1 (min 8, max 16, ±2.85). Mean APACHE-2 Score

was 35.6 (min 27, max 52, ±9.9). Descriptives and data at the

beginning of therapy are shown in Table 2.

During and after therapy we could only see marginal differences in

SAPS II and SOFA-Score (mean at start/end of CytoSorb� therapy:

SAPS II-Score at start 51.1 ± 11.74, at the end: 38.6 ± 9.7, SOFA-

Score at start 11.1 ± 2.85; at the end 9.75 ± 2.2). After therapy,

slightly decreased blood lactate could be seen (mg/dl, mean) at start:

29.2 ± 17.2, at the end: 13.9 ± 7.3. The effects on catecholamine

demand we found were by far greater. To show these effects, we

calculated the demand of norepinephrine in lg/h vs. the thereby

achieved MAP (mm Hg). Start: 52.7 ± 26.9; End: 3.6 ± 4.7. Data

during and after therapy are shown in Table 3 and in Figs. 1 to 4.

Table 1: Patient data

No Sex Age SIRS
source

Treatment
(h)

Days
ICU

Days
hospital

Ventilator

1 Female 50 Peritonitis 72 34 Hospital woard 26

2 Male 60 Pneumonia 48 21 43 16

3 Female 36 Peritonitis 48 41 46 36

4 Male 65 Pneumonia 48 71 88 44

5 Female 80 Pneumonia 72 41 46 34

6 Male 42 Pancreatitis 72 3 36 27

7 Male 59 Peritonitis 72 50 51 50

8 Female 74 Cardiac
failure

72 18 Intermediate
care

16

Table 2: Descriptives (MAP = mean arterial pressure NOR = nore-

pinephrine. LOS =length of stay

Minimum Maximum Mean SD

Age (years) 36 80 58.12 14.96

SAPS II-score 36 73 51.12 11.74

SOFA-score 8 46 11.12 2.85

MAP (mmHg) 35 70 59.62 10.87

NOR (lg/h) 2000 4000 2910 720

Lactat (mg/dl) 9.2 53.1 29.20 17.21

Ventilator (days) 16 50 31.12 11.48

LOS ICU (days) 18 71 39 15.62

LOS hospital (days) 43 88 51.17 17.06

APACJE-2 score 27 52 35.62 9.99

Table 3: Data at the beginning of (Start = 1) and after treatment

(End = 2) with Cytosorb� (MAP = mean arterial pressure,

NOR = norepinephrine, LOS = length of stay)

Minimum Maximum Mean SD

MAP (1) (mm Hg) 35 70 59.62 10.87

MAP (2) (mm Hg) 65 85 77.5 7.07

NOR (1) (lg/h) 2000 4000 2910 720

NOR (2) (lg/h) 0 1000 280 390

SOFA-score (1) 8 16 11.12 2.85

SOFA-score (2) 7 14 9.75 2/18

SAPS II-score (1) 36 73 51.12 11.74

SAPS II-score (2) 25 55 38.62 9.73

Lactat (1) (mg/dl) 9.2 53.1 29.2 17.21

Lactat (2) (mg/dl) 4.7 23.9 13.97 7.31

NOR l/MAP (1)

(lg/h * mmHg)

32.25 114.28 52.76 26.96

NOR l/MAP (2)

(lg/h * mmHg)

0 12.50 3.62 4.75
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Fig. 1 lg Norepinephrine/mm Hg MAP

Fig. 2 Blood lactate level (mg/dl) pre/post Cytosorb� treatment

Fig. 3 SOFA Score pre/post Cytosorb� treatment

Fig. 4 SAPS II-Score pre/post Cytosorb� treatment

Conclusions: In this case-study with 7 septic patients and one patient

with severe cardiac failure one effect we could determine was a

pronounced decrease in catecholamine demand. Neither SOFA-Score

nor SAPS II-Score decreased in treatment period and within 72 h after

CytoSorb� therapy. Distinct tendency in decrease of blood lactate

level could be seen in this period.

Generally compared with overall survival at about 45 % in severe

sepsis including septic shock (4, 7, 8, 10) we could see survival in our

patients of 62.5 %. Treatment with CytoSorb� adsorption filter in our

patients has been safe and without any noticed side effects.

Our indication for CytoSorb� therapy is comparable to former indi-

cation for activated, recombinant human Protein C (drotegocin alfa

activated): at least 2-organ failure with APACHE-2 Score higher than

25, no decline in requirement of norepinephrine despite of adequate

conventional therapy over a 24 h period. Whether other patients could

profit by this adjunctive treatment is uncertain and should be

investigated.
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Frequency of Necrotizing fasciitis during last 7 years
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Introduction: Necrotizing fasciitis (NF) is one of the most severe

disease among surgical infections characterized as rapid necrosis of

fascia, soft tissue, severe sepsis, septic shock and still high mortality

rate. During last years NF is increasing inspite of modern treatment

methods.

Objectives: To investigate frequency and features of NF.

Methods: A 7 years retrospective analysis of 20,580 admitted

patients to the department of surgical infections and sepsis from 2007

till 2014 years was performed.

Results: There were 170 patients with NF in 2007–2014 years. All

patients had severe sepsis or septic shock with multiple organ dys-

function proved by lab tests and were treated in ICU. There were six

patients in 2007 with NF, in 2008—13 patients, in 2009—18 patients,

in 2010—16 patients, in 2011—33 patients, in 2012 29 patients, in

2013—20 patients, in 2014 35 patients correspondingly. The most

important result is that NF became the first cause in case-structure of

severe sepsis and shock. The most frequent accompanying immun-

odeficient disorder is diabetes. The amount of patients with NF

increased in 5.5 times by 2014 compared to 2007. The mortality rates

are still high, about 50–60 %.

During microbiological monitoring from 2007 till 2014 we mentioned

that mixed cultures had been more dominated: enterococcus spp.

(16.5 %), staphylococcus aureus (16 %), MRSA (12.5 %), Klebsiella

pneumonia (15 %), streptococcus (12.5 %), E. Coli (12 %), Pseu-

domonas aeruginosa (11 %), Acinetobacter spp. (10.2 %) anaerobic

cultures (4 %). If we saw that gram-positive bacteria group had been

more frequent in obtained cultures in 2012 compared to previous

years. In 2014 gram-negative bacteria group became more frequent.

All admitted patients had been treated immediately with high doses of

intravenous antibiotics and extensive surgical treatment of the

infection lesions. We pay a very serious attention to the

immunotherapy with NF that makes therapy more effective and

improves results. We usually use (pentaglobin, recombinant Il-2,

human immunoglobulins).

Conclusions:
1. NF became the first cause of severe sepsis and shock.

2. Both MRSA and gram-negative bacteria group became more fre-

quent in NF.

3. Regular microbiological monitoring of wound infection should be

performed.

4. We consider immunotherapy as important part of treatment in NF.
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Intermittent use of cytokine adsorption in combination with
CRRT in a patient with necrotising pancreatitis, septic shock and
MOF
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Introduction: Re-establishing the balance between pro- and anti-

inflammatory cytokines using cytokine-haemoadsorption with speci-

fic polymer adsorptives (Cytosorb�) is a novel therapeutic approach

in intensive care. Early data from experimental and clinical studies

have yielded encouraging results with regard to haemodynamic sta-

bilisation and improvement of organ function.

Objectives: A 60-year-old female patient suffered septic shock and

MOF post-cholecystectomy. This was complicated by massive aspi-

ration during emergency gastroscopy and necrotising pancreatitis

requiring necrostomy. On admission to ITU, the patient was in respi-

ratory failure and required an FiO2 of 100 % and an inverse inspiration

to expiration ratio. There was a high need for vasopressors and fluids,

and acute renal failure. Following initial stabilisation, colonic perfo-

ration and renewed septic shock occurred on day 13 post-operation,

necessitating colectomy and further necrostomy on day 14.

Methods: Lung-protective ventilation and haemodynamic stabilisa-

tion using nuanced fluid and norepinephrine therapy with advanced

haemodynamic monitoring were commenced. Antibiotic therapy was

with meropenem and linezolid. CRRT (CiCa-CVVHD) was started on

day 2 post-operation and combined with 48 h of haemoadsorption

using Cytosorb. A second 96 h course of haemoadsorption was given

from day 13 post-operation.

Results: During the first 48 h of haemoadsorption, norepinephrine

requirements decreased from 0.13 to 0.00 mcg/kg/min. During the

second use of haemoadsorption the initial norepinephrine need was

0.13 mcg/kg/min. This rose to a maximum of 0.43 mcg/kg/min 12 h

post-operatively, but the infusion could be stopped after 40 h. The

general condition of the patient improved dramatically despite mul-

tiple further operations for intra-abdominal bleeds, necrosis and

wound healing impairment. CRRT could be stopped 11 days after the

second course of haemoadsorption. Two days after this, the patient

was successfully weaned from ventilation.

Conclusions: We successfully used intermittent cytokine haemoad-

sorption to manage a patient with recurrent septic shock, necrotising

pancreatitis and MOF. Supplementing the standard treatment for

sepsis with two courses of haemoadsorption facilitated rapid

haemodynamic stabilisation. Cytosorb� was easy to use and no

adverse effects were observed.
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Incidence and outcome of sepsis in the pre-hospital emergency
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Introduction: According to data from the U.S., the incidence rate of

severe sepsis with 3.3 per 100 emergency medical encounters (EMS)

is greater than for acute myocardial infarction (AMI) or stroke (2.3

per 100 and 2.2 per 100 EMS encounters) (1). However, the incidence

rate of sepsis in the German pre-hospital emergency setting is

unkown.

Objectives: The aim of this study was to investigate the epidemiol-

ogy of sepsis in the German pre-hospital emergency setting.

Methods: After institutional review board approval, pre-hospital and

clinical data of n = 1915 consecutive patients, admitted from May

2010 to April 2011 to the Jena University Hospital by emergency

physicians were retrospectively analysed for the presence of sepsis,

AMI or stroke. Sepsis diagnosis was based on consensus criteria and

validated by an experienced intensivist. Clinical data was compared

between patients with sepsis and those with AMI or stroke.

Results: Sepsis was diagnosed in 154 (8 %) of the patients in com-

parison to 133 (6.9 %) with AMI or 96 (5 %) with stroke. Sepsis was

present in 3.6 %, severe sepsis in 3.4 % and septic shock in 1 %.

Patients with sepsis had a higher hospital mortality (19.5 %) than

those with AMI (11.3 %) or stroke (18.8 %). In the subgroup of

patients with sepsis, those with septic shock had the highest hospital

mortality (70 %) vs. those with severe sepsis (16.7 %) and sepsis

(7.4 %). Most of the patients with sepsis were male (62.3 %), the

median age was 75 (IQR 64-84) years and 95.4 % had chronic

comorbidities. Most common sources of sepsis were respiratory

(61 %), urogenital (20.8 %), and abdominal (13 %). Patients with

sepsis had higher initial procalcitonin 0.75 (IQR 0.37–3.63) vs. 0.1

(IQR 0.09–0.1) ng/mL (p = 0.016), leukocytes 14.1 (IQR 12–18.7)

vs. 8.8 (IQR 7–10.9) Gpt/L (p\ 0.001), C-reactive protein 72.4 (IQR

24.2–143.6) vs. 3.3 (IQR 0.1–10) mg/L (p\ 0.001), and lactate levels

2.66 (IQR 1.64–4.49) vs. 1.76 (IQR 1.25–2.58) mmol/L (p\ 0.001).

Conclusions: Sepsis is an important disease in the German per-hos-

pital emergency medicine associated with a high mortality. Early

diagnosis and initiation of therapy in the prehospital setting is needed

and should be actively researched.

Reference: [1] Seymour et al. (2012): Am J Respir Crit Care Med.

15; 186 (12):1264-71.
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Severe septic complications after urological interventions

Jureczko L (1), Kawecki D (2,3), Radziszewski P (3),

Mikaszewska-Sokolewicz M (1)

(1) 1st Clinic of Anaesthesia and Intensive Care of Warsaw Medical

University, Warsaw, Polad (2) Chair and Department of Medical

Microbiology, Warsaw Medical University, Warsaw, Poland, (3)

Department of General, Oncologic, and Functional Urology, Medical

University of Warsaw, Warsaw, Poland.

Introduction: Sepsis is a leading cause of death world wide. In

Poland mortality of patients with severe sepsis remains hight and is

about 50 %. Early recognition and timely interventions are very

important for the outcome of septic patients. Postoperative septic

complications are easy to diagnose and implement septic bundles.

Patients with severe sepsis and septic shock are admitted and treated

in the ICU.

There are about 1000 patients with severe sepsis treated in the ICU

every year in Poland. The mortality of patients with postoperative

sepsis complication is the lowest compare to all patients with severe

sepsis and septic shock

Objectives: The analysis of diagnosis, treatment and prognosis of

postoperative severe septic complications in patients with renal stones

admitted to the multidisciplinary third referece ICU.

Methods: Fifty-six patients were included to our study. Prospective

analysis of patients with severe septic complications (SSC). Analysis

comprise inflammatory reaction, pathogen, therapeutic intervention

and the outcome.

Results: Postoperative severe septic complications (SSC) which

required ICU admission were diagnosed in 56 patients (35 women and

21 men)—this was 1.1 % of all patients who underwent endouro-

logical procedures in years 2009–2014. Severe sepsis occurred in 17

patients (30 %) and septic shock was diagnosed in 39 patients (70 %).

The 86 % of patients had more than three organ failures. The

mechanical ventilation support required 41.07 % of them, 23.2 %

renal replacement therapy. Hospital mortality was 10.7 %. The most

common etiological agents isolated from blood and urine were Gram-

negative rods: Escherichia coli, Protheus mirabilis and Klebsiella

pneumoniae. The empirical antibiotic therapy was successful in 95 %

of patients. On admission day mean procalcitonine (PCT) blood

concentration was 49.8 ng/ml. Mean APACHE score was 20.89

SOFA on admission was 9.8; mean SAPS II 40.9 and mean TISS

score on admission was 31.6.

Average length of stay in the ICU was 7.1 days.

Conclusions: 1. Postoperative SSC complications may have severe

clinical course and require multidisciplinary medical care. 2. Hospital

mortality in this group is low about 10.7 %.
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Relevance of mycoses for morbidity and mortality in septic shock
A prospective, single-center, observational study

Decker SO (1), Sigl A (1), Uhle CF (1), Lichtenstern C (1), Heininger

A (2), Weigand MA (1), Brenner T (1), Hofer S (1)

(1) Department of Anesthesiology, Heidelberg University Hospital,

Heidelberg, Germany, (2) Department of Infectious Diseases, Medi-

cal Microbiology & Hygiene, Heidelberg University Hospital,

Germany.

Introduction: Bacterial infections are the most common cause of

sepsis. Although fungemia can only be observed in 3 % of unselected

septic patients, fungi are one of the most isolated species recovered

from abdominal or respiratory tract specimens.

Objectives: The aim of this study was to evaluate the relevance of

fungal colonization vs. infection for morbidity and mortality in

patients with septic shock. The diagnostic value of ß-D-glucan plasma

levels should also be assessed.

Methods: 50 patients with septic shock were enrolled in this obser-

vational, prospective cohort study from 11/2013 to 01/2015. Fungal

findings and corresponding ß-D-glucan plasma levels (Glucatell�-Kit,

Pyroquant Diagnostik GmbH) were evaluated for 28 days after sepsis

onset. Candida species (C. spec.) in the respiratory tract or in fluids

from drainages were seen as colonization. Positive results in blood
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cultures, intraoperative swabs and Aspergillus species in deep respi-

ratory tract specimens with accompanying pulmonary infiltrates were

seen as infection.

Results: 44 % (n = 22) of patients were colonized with C. spec. in

the different specimens, whereas 22 % (n = 11) patients suffered

from a fungal infection. In the colonized patients (n = 22), the res-

piratory tract was more often affected (36 %; n = 8) than fluids from

drainages (27 %; n = 6). 36 % (n = 8) of patients were colonized at

both sides. In infected patients (n = 11) positive blood cultures could

be observed in 27 % (n = 3) whereas positive abdominal swabs

occurred in 63 % (n = 7). Aspergillus fumigatus in the respiratory

tract was found in one patient. Disease severity scores (e.g. APACHE

II) and mortality at 28 days did not differ in the three subgroups.

In fungal infected patients, intensive care unit stay (Med: 38 days

(Q1–Q3: 25.5–64.0 days) and total hospital stay (53.0 days (47.5

88.0 days)) tended to be prolonged compared to colonized patients

(21 days (13.5–43.5 days); p: n.s./50 days (34.5–68.5 days); p: n.s.)

and was significantly longer compared to patients without any fungal

findings (12 days (3.0–17.0 days); p: 0.001*/24.0 days (12.0–40.0);

p: 0.009*). As assessed by ROC-analyses, ß-D-glucan plasma levels

were unsuitable for the identification of septic patients with a fungal

infection compared to colonized (AUC 0.522) or unobtrusive (AUC

0.527) patients.

Conclusions: Fungal colonization as well as infection is associated

with an increase in morbidity whereas ß-D-glucan plasma levels

failed to be of discriminant value.
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Effect of timing and adequacy of source control on mortality in
patients with severe sepsis and septic shock: results from the
MEDUSA trial

Rueddel H (1,2), Schwarzkopf D (1,2), Thomas-Rueddel, DO (1,2),

Matthaeus-Kraemer C (1), Poidinger B (1,2), Reinhart K (1,2), Bloos

F (1,2)

(1) Department of Anesthesiology and Intensive Care Medicine, Jena

University Hospital, Jena, Germany, (2) Center for Sepsis Control

and Care, Jena University Hospital, Jena, Germany.

Introduction: Source control (SC) plays a major role in therapy of

severe sepsis and septic shock from potentially surgically or inter-

ventionally controllable sources [1, 2]. Yet, concerning timing of

source control, guideline recommendations are within 12 h [1] and as

early as possible without specification, respectively [2]. However, the

level of evidence for this recommendation is low.

Objectives: We investigated the effect of time to SC (TSCC) and

success of SC on 28-day-mortaility in patients with severe sepsis and

septic shock. To our knowledge this is the first prospective multi-

center investigation on this question.

Methods: All patients with surgical SC during the intervention period

of the MEDUSA trial (Medical Education for Sepsis Source Control

and Antibiotics, ClinicalTrials.gov-Identifier NCT01187134, a Ger-

man-wide, prospective, cluster-randomized, multi-center trial with 39

participating ICUs; July 2011 to June 2013) were analyzed in a

preplanned subgroup analysis. TTSC was measured from the time of

first documented sepsis-related organ failure to the time of first pro-

cedure. Success of source control was assessed by the local

investigators.

Results: Of a total of 4138 patients included in the MEDUSA trial,

1610 received surgical SC. In 221 patients source control was

assessed as unsuccessful. Successful compared to unsuccessful SC

was associated with longer time to SC (median [IQR] hours: 4.33

[0.67, 18.9] and 1.35 [-1.67, 8.3], pd 0.001) and with a higher risk of

death within 28 days (3.00 [-0.59, 12.74] and 1.38 [-1.72, 8.01], pd

0.001). Unsuccessful SC was associated with higher mortality (59 vs.

26 %, pd 0.001). In analysis controlled for disease severity

TTSC[ 6 h predicted inadequate SC (OR = 2.05, pd 0.001) and

28-day mortality (OR = 1.52, p = 0.01). When time and adequacy

were both considered as predictors, time had a non-significant effect

(OR = 1.36, p = 0.064) and adequacy a significant effect

(OR = 4.12, pd 0.001).

Conclusions: Both success of SC as well as its timing have an impact

on survival. Patients with a high TTSC are less likely to experience a

successful SC. Our data suggest that TTSC should rather aim at 6 than

12 h.

Acknowledgement: Financial support by the Federal Ministry of

Education and Research (BMBF) via the Integrated Research and

Treatment Center, Center for Sepsis Control and Care (CSCC, FKZ

01EO1002) is highly acknowledged.

References: [1] Dellinger RP, Levy MM et al., Surviving Sepsis

Campaign: International guidelines for management of severe sepsis

and septic shock: 2012, Crit Care Med. 2013 Feb;41(2):580–637. doi:

10.1097/CCM.0b013e31827e83af. [2] Reinhart K, Brunkhorst FM

et al., Prevention, diagnosis, treatment, and follow-up care of sepsis.

First revision of the s2k guidelines of the German Sepsis Society

(DSG) and the German Interdisciplinary Association for Intensive and

Emergency Care Medicine (DIVI), Anaesthesist 2010 Apr:59(4):

347–70. doi:10.1007/s00101-010-1719-5

Table 1 Predictors of unsuccessful source control

Raw odds

ratio

Adjusted

odds ratio

P value

(Wald’s test)

Age 1 0.99 0.292

SOFA total 1.15 1.17 B0.001

SAPS2 1.02 1 0.542

Time to antibiotics 1 1 0.579

Initial Lactate (mmol/L) 1.08 1.02 0.257

Thrombocytes (G/l) 1 1 B0.001

Time to source control[ 6 h 1.95 2.05 B0.001

Table 2: Predictors of ICU-mortality

Raw odds

ratio

Adjusted

odds ratio

P value

(Wald’s test)

Age 1.02 1.02 0.002

SOFA total 1.35 1.18 B0.001

SAPS2 1.05 1.02 B0.001

Time to antibiotics 1 1 0.109

Initial Lactate (mmol/L) 1.18 1.11 B0.001

Thrombocytes (G/l) 1 1 0.291

Time to source

control[ 6 h

1.62 1.48 0.021

Source control

unsuccessful

5.19 5.49 B0.001
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Table 3: Predictors of in-hospital-mortality

Raw odds

ratio

Adjusted

odds ratio

P value

(Wald’s test)

Age 1.03 1.03 B0.001

SOFA total 1.28 1.12 B0.001

SAPS2 1.04 1.02 B0.001

Time to antibiotics 1 1 0.243

Initial Lactate (mmol/L) 1.17 1.09 B0.001

Thrombocytes (G/l) 1 1 0.062

Time to source control[ 6 h 1.43 1.43 0.026

Source control unsuccessful 4.53 4.98 B0.001
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Reduction of 90-day mortality in patients with severe sepsis and
septic shock by initiation of oral beta-blocker treatment and
continuation of a previous beta-blocker therapy

Wauschkuhn S (1), Fuchs C (1), Scheer C (1), Vollmer M (1,2),

Rehberg S (1), Meissner K (1), Hahnenkamp K (1), Gründling M (1)

(1) Department of Anesthesiology, University Hospital of Greifswald,

Greifswald, Germany, (2) Department of Mathematics and Computer

Science, University of Greifswald, Greifswald, Germany.

Introduction: Results from animal studies and several observational

studies have shown a beneficial role of beta-blockers in patients with

severe sepsis and septic shock.

Beta-blocker therapy may attenuate the inappropriate activation of

sympathetic nervous system and the negative effects of catecholamine

release. Furthermore, they control heart rate and improve myocardial

oxygen consumption.

Therefore beta-blockers are suspected to have beneficial effects on the

outcome of patients with severe sepsis and septic shock.

Objectives: The aim of this study was to investigate whether beta-

blocker admission during severe sepsis and septic shock is associated

with a decrease in 90-day mortality.

Methods: Data on 580 patients with severe sepsis or septic shock

treated in intensive care unit (ICU) at the University Hospital of

Greifswald were analyzed from retrospective cohort study. The

study was performed from January 2010 until December 2013. The

local ethics committee approved the study (Identifier: BB 133/10).

In the cohort study design beta-blocker users were identified as

patients who received oral beta-blocker treatment currently or

within 7 days before admission. Those who did not receive beta-

blocker within 7 days before admission were identified as

nonusers.

We defined four groups according to beta-blocker administration:

Group 1 (n = 181): Nonusers

Group 2 (n = 114): Patients who just received beta-blockers during

ICU treatment for the first time

Group 3 (n = 59): Patients whose beta-blocker treatment was stopped

during ICU treatment

Group 4 (n = 226): Patients who received beta-blocker before and

during ICU treatment

Odds ratio were used to compare the four groups and logistic

regression was used to adjust for covariates.

Results: Patients with continuous beta-blocker administration (Group

4) had lower mortality at 90-day (96/226 [42.5 %]) than those with

stopped beta-blocker treatment (Group 3) (42/59 [71.2 %]) (odds ratio

0.30; 95 % confidence interval 0.16–0.55; p\ 0.001).

A new initiated beta-blocker therapy (Group 2) (32/114 [28.1 %]) had

a significant benefit in 90-day mortality in contrast to the nonusers

group (Group 1) (77/181 [42.5 %]) (odds ratio 0.53; 95 % confidence

interval 0.32-0.87; p\ 0.05).

In addition, the in-hospital mortality was reduced in Group 4 (80/226

[35.4 %]) compared to Group 3 (39/59 [66.1 %] (odds ratio 0.28;

95 % confidence interval 0.15–0.51; p\ 0.001).

Conclusions: Following hemodynamic stabilization acute adminis-

tration of beta-blockers in patients with severe sepsis and septic shock

may confer a survival advantage. Furthermore, the continuation of

beta-blocker therapy may prevent further complications.

Future studies in a randomized, controlled design are needed to verify

these findings.
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Transfusion practice in patients with severe sepsis and septic
shock was not affected by cardiac comorbidities: a retrospective
study
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Introduction: Red blood cell (RBC) transfusions are frequently given

to patients with sepsis or septic shock. Recently, a more liberal patient

blood management was associated with negative effects in critically

ill patients (Holst et al., NEJM). Several results suggest that the

impact of RBC transfusions on mortality varies, dependent on the

presence of cardiac comorbidity (Dejam et. al, Critical Care

Medicine).

Objectives: The aim of this retrospective study was to find differ-

ences in clinical transfusion practices in patients with severe sepsis or

septic shock with and without cardiac comorbidities.

Methods: We investigated 447 intensive care unit patients

(2010–2013) with severe sepsis or septic shock who received RBC

transfusion.

We compared 4 groups:

Group 1: patients without cardiac comorbidities before sepsis

Group 2: patients with cardiac comorbidities before sepsis (myocar-

dial infarction)

Group 3: patients with cardiac comorbidities before sepsis (heart

insufficiency, NYHA III IV)

Table 4: Predictors of 28-days-mortality

Raw

odds ratio

Adjusted

odds ratio

P value

(Wald’s test)

Age 1.03 1.03 B0.001

SOFA total 1.27 1.11 0.001

SAPS2 1.04 1.02 0.003

Time to antibiotics 1 1 0.313

Initial Lactate (mmol/L) 1.17 1.12 B0.001

Thrombocytes (G/l) 1 1 0.056

Time to source control[ 6 h 1.46 1.36 0.064

Source control unsuccessful 4.1 4.12 B0.001
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Group 4: patients with cardiac comorbidities before sepsis (myocar-

dial infarction and heart insufficiency)

Transfusion thresholds were collected quarterly for all groups. Data

are presented as mean ± standard deviation.

Results: 331/447 (74.1 %) patients had no cardiac comorbidities

(group 1), 47/447 (10.5 %) patients suffered a myocardial infarction

before sepsis (group 2), 69/447 (15.4 %) patients had a heart insuf-

ficiency (group 3) and 13/447 (2.9 %) patients had a myocardial

infarction as well as heart insufficiency (group 4).

The transfusion threshold in all groups did not change between 2010

and 2013. The average transfusion threshold in group 1 was

5.1 mmol/l (±0.105), the threshold of group 2 is 5.1 mmol/l

(±0.217), of group 3 5.2 mmol/l ± 0.263) and of group 4 5 mmol/l

(±0.259).

Conclusions: In patients with severe sepsis or septic shock, we found

that the clinical transfusion practice was unaffected by cardiac

comorbidities.

114
Infetion 2015

Mortality of Severe Sepsis and Septic Shock in Mecklenburg-
Western Pomerania: The INSEP-Study
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Greifswald, Greifswald, Germany.

Introduction: The threat of severe sepsis and septic shock may have

been underrated in Germany for many years. A high prevalence,

incidence and mortality were first shown in a study of the German

Competence Network Sepsis (SepNet) in 2007. This cross-section

study published a hospital mortality of 55.2 % of severe sepsis and

septic shock.

Objectives: To assess the mortality of severe sepsis and septic shock

in intensive care units in Mecklenburg-Western Pomerania (MV),

Germany a further study was carried out.

Methods: The study was a prospective, longitudinal, multicentre,

epidemiological and observational study by the German Competence

Network Sepsis (SepNet). The data collection in MV was led by the

University hospital Greifswald, Germany. Both interdisciplinary and

specialised intensive care units (ICU) on anaesthesiology, internal

medicine, neurology or neurosurgery were allowed to take part.

All patients occupying an ICU bed between 4th November 2013, 0:00

AM and 1st December 2013, 11.59 PM were screened for this study.

For patients with and without severe sepsis or septic shock as defined

by the ACCP/SCCM criteria we gathered age, gender, length of stay

(ICU and hospital) and the mortality (ICU, hospital, 28-, 90-day).

Results: This study included 18 ICUs with 223 beds belonging to 15

hospitals which represents 55.5 % (15/27) of all hospitals and 63.7 %

(223/350) of all ICU beds in MV. A total number of 1275 patients

were screened during the study period (median age: 70 years [IQR:

56–77], 44.9 % female [95 % CI: 42.2–47.7 %], 55.1 % male [95 %

CI 52.3–57.8 %]). The median length of stay was 3 days on ICU

[IQR: 2–7] and 14 days in hospital [IQR: 8–24].

Totally 206 episodes of severe sepsis were documented (median-age:

72 years [IQR: 65–74], male: 59.7 % [95 % CI 52.7–66.5 %], female:

40.3 % [95 % CI 33.5–47.3 %]). The patients stayed for 22 days

[IQR: 13–37] in hospital, of that 12 days [IQR: 5–23] on ICU.

The mortality on ICU added up to 32.7 % [95 % CI 26.3–39.6 %], in

hospital 36.3 % [95 % CI 29.7–43.3 %]. Furthermore it was possible

to gather the mortality after 28 (31.8 % [95 % CI 25.4–38.8 %]) and

90 days (41.9 % [95 % CI 25.4–49.1 %]).

Conclusions: The mortality in 2013 (MV) is lower than in 2007

(Germany). An increase of awareness because of campaigns and the

progress in medical treatment might be possible reasons. Nevertheless

the mortality is very high. Especially the increase of 10.1 % at a later

phase (day 28–day 90) shows the importance of further research to

improve the long-time outcome of patients affected by severe sepsis.

Members of the MV INSEP Study Group: Sana Krankenhaus
Rügen, Kreiskrankenhaus Demmin, Universitätsmedizin Greif-
swald, KMG Klinikum Güstrow, Krankenhaus Bad Doberan,
Dietrich-Bonhoeffer-Klinikum Neubrandenburg, Bodden-Klini-
ken Ribnitz-Damgarten, Klinikum Südstadt Rostock,
Universitätsmedizin Rostock, HELIOS Kliniken Schwerin,
HELIOS Hansklinikum Stralsund, AMEOS Klinikum Ueck-
ermünde, MediClin Müritz-Klinikum (Waren/Müritz), Sana
Hanse-Klinikum Wismar, Kreiskrankenhaus Wolgast.
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University Hospital, Jena, Germany.

Introduction: Population-based surveillance has been recognized as

an optimal means to define burden of disease, evaluate risk factors for

acquiring infections, and for monitoring temporal trends in occur-

rence and resistance of pathogens. To date, there are only few

population-based studies available which focus on bloodstream

infections. One of these studies has recently been established for the

German Federal state of Thuringia connecting both hospitals and

microbiological laboratories within an electronic registry for imme-

diate integration and evaluation of blood culture (BC) findings

(AlertsNet, www.alertsnet.de). The registry includes microbiological

results and clinical data of patients with clinically relevant positive

BCs as well as institutional variables (e.g. case severity indices) of the

participating centers.

Objectives: The aim of the current analysis is to provide initial

findings from this registry.

Methods: Demographic and clinical data from all patients with

microbiological evidence of a bloodstream infection in the time from

May 2014 to May 2015 have been obtained from participating hos-

pitals and have been linked to BC results collected via an automated

electronic blood culture (BC) registry. Information on underlying

causes as well as on disease progression was analyzed using measures

of descriptive statistics. Risk factors for death were determined using

logistic regression models.

Results: In total, 812 patients (60.0 % male) with a median age of 71

(IQR: 59–79) years were included in this study. Of these, 60.8 %

suffered from a nosocomial bloodstream infection, while the

remaining 39.2 % were infected outside the hospital setting. Patients

showed a clear heterogeneity of disease progression in the 96 h after

BC sampling, ranging from sepsis without organ dysfunction

(50.8 %) to severe sepsis (37.0 %) and septic shock (22.2 %). The

overall case fatality rate was 23.3 %. Risk factors for death include

the need for central lines (OR 3.10, 95 % 2.24–4.30), mechanical

ventilation (OR 6.73, 95 % 4.56–9.93) and pneumonia being the

primary focus of the bloodstream infection (OR 1.88, 95 %

1.31–2.69).

Conclusions: Conclusions: AlertsNet provides data on patients with a

wide clinical range of bloodstream infections. Risk factors for a fatal

disease outcome known from other studies could be replicated

underlining the internal validity of AlertsNet.

Acknowledgement: AlertsNet is funded by the German Ministry of

Health (BMG, Grant IIA5-2512FSB114) and by the Thuringian

Ministry of Labour, Social Affairs, Health, Women and Family

(TMASGFF).
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culture registry AlertsNet
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Introduction: Population-based surveillance has been recognized as

an optimal means to define burden of disease, for monitoring temporal

trends in occurrence and resistance of pathogens and for monitoring

treatment decisions in real-life scenarios. To date, there are only few

population-based studies available which focus on bloodstream

infections. One of these studies has recently been established for the

German Federal state of Thuringia connecting hospitals and micro-

biological laboratories within an electronic registry for immediate

integration and evaluation of BC findings (AlertsNet,

www.alertsnet.de). The registry includes microbiological test results,

clinical data and detailed information on anti-infective treatment as

well as institutional variables (e.g. case severity indices) from all

patients with clinically relevant positive BCs at the participating

centers.

Objectives: The aim of the current analysis is to provide initial

findings from this registry.

Methods: Data from all patients with clinically relevant positive BCs,

including daily updated information on anti-infective treatment as

well as microbiological data on pathogens and resistance profiles,

have been collected via an electronic blood culture (BC) registry from

May 2014 to May 2015 and were analyzed using standard measures of

descriptive statistics.

Results: A total of 945 episodes of bloodstream infections in 812

patients were included in this study. In 306 (32.4 %) of the 945

episodes, empirical anti-infective treatment (with one to six different

drugs) had been already administered when the first BC set was taken.

Most frequently used regimens were piperacillin/tazobactam

(30.7 %), ciprofloxacin (20.9 %), meropenem (14.7 %) and van-

comycin (7.5 %). In the majority of episodes (57.4 %), anti-infective

therapy was initiated after BC sampling; adaption of anti-infective

therapy according to culture results was necessary at least once after

BC sampling in 68.8 % of episodes where treatment was initiated

after BC sampling, but in 98.4 % of episodes with therapy already in

place when the first BC was taken (p\ 0.001).

Conclusions: The first 12 months of data collection in AlertsNet

showed the study s potential for monitoring and evaluating treatment

decisions in the context of increasing levels of antimicrobial resis-

tance. Future analyses will allow giving pathogen- and resistance-

specific information on initial therapy and treatment algorithms in a

population-based setting which will be used for developing inter-

ventions in order to improve treatment of patients with bloodstream

infections.

Acknowledgement: AlertsNet is funded by the German Ministry of
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Ministry of Labour, Social Affairs, Health, Women and Family
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patients with severe sepsis and septic shock
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Introduction: Obtaining blood cultures from patients with severe

sepsis or septic shock is recommended to guide antibiotic therapy

(Dellinger 2013). The influence of blood culture results on mortality

are discussed controversial (Brun-Buisson 1995, Phua 2013). In

addition, data on the outcome of culture-positive vs. culture-negative

patients are scarce.

Objectives: To compare the mortality of blood-culture-positive vs.

blood-culture-negative patients with severe sepsis or septic shock.
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Methods: We retrospectively analyzed blood cultures of intensive

care unit patients with severe sepsis or septic shock at the

University Hospital of Greifswald, Germany between 2009 and

2014. Patients with positive blood cultures (microbial pathogen

detection) and patients with exclusively negative blood cultures

were compared with regard to 28- and 90 day-mortality. Patients

with isolated detection of Staphylococcus epidermidis (Staph.epi.)

were analyzed separately, because of the risk of contamination.

Reactive cultures (blood cultures with only positive fluorescence-

optic result but without microbiological pathogen verification) were

excluded. Statistical significance was calculated by Fishers exact

test and 95 % confidence intervals (95 CI) by Clopper-Pearson

method.

Results: 4478 blood cultures of 590 Patients were included. 214/590

(36.3 %; 95 CI 32.4–40.3 %) patients had positive blood culture

results. 288/590 (48.8 %; 95 CI 44.7–52.9 %) had exclusively nega-

tive blood culture results. 82/590 (13.9 %; 95 CI 11.2–17.0 %)

patients had only Staph. epi. positive results.

28 days-mortality for blood culture positive patients was 30.4 % (95

CI 24.3–37.0 %) and for blood culture negative patients 33.3 % (95

CI 27.9–39.1 %) (P = 0.647)

90 days-mortality for blood culture positive patients was 44.6 % (95

CI 37.8–51.5 %) and for blood culture negative patients 44.6 % (95

CI 38.7–50.5 %) (P = 1.000).

Patients with only Staph. epi. positive results had a 7.3 % (95 CI

2.7–15.2 %) 28 days-mortality and a 22.2 % (95 CI 13.7–32.8 %)

90 days-mortality.

Conclusions: There were no statistical significant differences in 28-

and 90-days mortality between blood-culture-positive vs. blood cul-

ture negative patients. Isolated detection of Staph. epi. was associated

with lower 28- and 90 days-mortality rates compared to blood-cul-

ture-positive and blood-culture-negative patients (P\ 0,05).
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Influence of different Meropenem dosing regimens on serum
concentration in patients with severe sepsis and septic shock
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(1) Department of Anesthesiology and Intensive Care Medicine,

University Medicine of Greifswald, Greifswald, Germany, (2)

Department of Clinical Pharmacology, University Medicine of

Greifswald, Greifswald, Germany.

Introduction: An effective antibiotic treatment is a crucial factor for

treatment of severe sepsis and septic shock. To improve anti-infective

cure it is important to keep the free drug concentration of time-de-

pendent antibiotics like beta-lactam antibiotics above the minimal

inhibitory concentration (MIC) for a maximal amount of time

(Dickinson et al. 2011; Kumar et al. 2009). Extended and continuous

infusion, respectively, are adapted to maintain serum drug concen-

tration above the MIC.

Objectives: To show the influence of different Meropenem dosing

regimens on serum concentration.

Methods: In this prospective clinical trial 305 samples from 45

dosage profiles (measurement at 0; 0.5; 1; 2; 4; 6; 8 h) were analyzed

via a validated High Performance Liquid Chromatography (HPLC)-

UV method. A MIC\ 8 mg/l was used to determine underdosing.

Six dosing groups were differentiated:

Group 1 (samples: n = 78): Bolus-loading dose of 0.5 g Meropenem,

followed by a prolonged infusion of 1.5 g (4 h), repeated every 8 h.

Group 2 (n = 75): Bolus-loading dose of 0.5 g Meropenem, followed

by a prolonged infusion of 0.5 g (4 h), repeated every 8 h.

Group 3 (n = 34): Prolonged infusion (4 h) of 2 g Meropenem

without loading dose, repeated every 8 h.

Group 4 (n = 62): Prolonged infusion (4 h) of 1 g Meropenem

without loading dose, repeated every 8 h.

Group 5 (n = 21): Bolus dose of 2 g Meropenem, repeated every 8 h.

Group 6 (n = 35): Continuous infusion (24 h) of 6 g Meropenem.

Results: We found no underdosing in group 6 in comparison to group

1 (14.1 % underdosing, p\ 0.05), to group 3 (38.2 %, p\ 0.01) and

to group 5 (33.3 %, p\ 0.01). Significant less underdosing has been

observed in patients who received a bolus-loading dose (group 1, 2)

compared to patients who received no bolus-loading dose (group 3, 4)

(14.1 % vs. 38.2 %, p\ 0.01; 29.3 % vs. 58.1 %, p\ 0.01).

Conclusions: This study demonstrates significant differences between

dosing regimens. Continuous infusion and initial bolus-loading dose

seem to achieve the lowest number of underdosages. However, it is

mandatory to consider that this study included only 45 dosage profiles

and there are a lot of other factors that influence the serum concen-

tration. Yet, this study reveals that the implementation of a routine

therapeutic drug monitoring (TDM) will be very useful in order to

optimize individual Meropenem dosing.
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Europe (SAPFIRE)
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(1) Center for Clinical Studies Jena (ZKS), Jena University Hospital,
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University Hospital, Jena, Germany

Introduction: Purpura fulminans is a rare life-threatening condition

which is characterized by disseminated thrombosis in dermal and sys-

temic microcirculation, cutaneous hemorrhages with progressing

necrosis and multiple organ failure. Sepsis-associated Purpura fulminans

(SAPF) is associated with a mortality of up to 50 % and long term

morbidity including amputation, skin graft transplantation and neuro-

logical sequelae. Epidemiological data on SAPF is scarce and evidence-

based treatment guidelines have not been established yet. While

restoration of the balance in the coagulation cascade is a declared ther-

apeutic goal, evaluations of the efficacy of different therapeutic

approaches in randomized clinical trials are still missing. Due to the

rarity of the disease, the heterogeneity of patients and the short-term

inclusion window, prospective randomized, placebo-controlled trials

seem to be not feasible, although there is a pronounced need of sys-

tematic data collection and evaluation covering several aspects of SAPF.

Methods: A prospective multicenter European registry of SAPF

(NCT02238795) has been established in the first quarter of 2015. Par-

ticipating centers will collect for the first time systematic information on

the etiology, clinical course, biomarkers, treatment, morbidity and

mortality of SAPF. Participating centers enter data on a safe website (

http://www.sapfire-registry.org) via web application on the servers of

the Centre for Clinical Studies (ZKS) at the University Hospital Jena in

the study management software ‘‘OpenClinica�’’. The software fully

complies with regulatory requirements (GCP, 21 CFR Part 11).

Results: Data accumulated by the SAPFIREregistry will be periodi-

cally evaluated and disseminated. Retrospective analysis of own data

and regular access to aggregated information collected by other

centers will enable the participants to monitor and update care quality

standards.

Conclusions: In many countries, medical registries are an established

quality assurance tool, unlike controlled clinical trials, which have

always tight selection criteria. Especially with rare acute diseases
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controlled clinical trials are hardly feasible, among others because of

the substantial administrative and financial burden on the required

patient recruitment. In addition, rare acute diseases are usually outside

the interest of research-based pharmaceutical industry, because,

unlike rare chronic illnesses, medication is limited in time and sales

revenue is not guaranteed. In contrast, registry observations allow an

almost complete picture of the target population and insight into

potential treatment options.
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International registry on the use of the CytoSorb�-Adsorber in
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Introduction: Clinical registries are valuable tools for assessing long

term benefits of medical applications. The efficacy of treatment

methods and medical devices can be evaluated and compared. In

addition, registries are supportive of the transfer new technologies

into clinical routine.

Objectives: The aim of this registry is to record the use of CytoSorb�

under real life conditions in as many cases as possible (preferably all

or, at least, in a representative sample). All CytoSorb� applications in

different clinical settings and in all patients who are treated with this

technology are planned to be included (Study website:

http://www.cytosorb-registry.org/).

Methods: The objectives of the registry are collection of real-life data

on a broad scale, their centralized, structured and comprehensive

documentation, and a controlled data exchange. The gathered infor-

mation will be used to augment the knowledge on the clinical efficacy

of the technology, to optimize the quality of its therapeutic applica-

tion, and to identify and promptly handle possible complications

related to the use of CytoSorb�. The registry will record all relevant

information in the course of product use, e.g. diagnosis, comorbidi-

ties, course of the condition, treatment, concomitant medication and

clinical laboratory parameters. The registry will inform physicians of

different medical specialties about the range of possible applications

of CytoSorb� and invite them to contribute their own experiences to

the registry. This is done by giving them access to their own data and

to the results of periodic analyses (for contributing participants), and

via publications of the results (for participants and external interested

parties)

Results: The CytoSorb� registry will provide the data base for jus-

tified and optimized decisions. An active form of data collection

where data is prospectively collected by qualified staff is particularly

suited for this purpose. Registry data might help closing knowledge

gaps and open practical issues. Due to the patient group s hetero-

geneity, the registry can identify sub-groups, assess their risk–benefit-

profile and examine their safety profile. Registry data are absolutely

essential for assessing a therapy s significance within the healthcare

landscape.

Institutions that contribute data to the registry benefit in several ways:

They will obtain a continuous retrospective feedback of their own

results, their data will be periodically compared with data from other

participating sites, and they will get access to regularly published

analyses of the results of all participants. On the basis of these data,

they can establish a quality monitoring and optimize their use of

CytoSorb�.

Conclusions: The planned endpoints allow for a comprehensive

description of CytoSorb� efficacy in terms of several indication-rel-

evant aspects. Together with the monitoring of application safety,

these data build the basis for establishing benchmarks that promote a

higher treatment quality.
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Case report of 1 Patient with multiorgan failure due to severe
SIRS in cardiac failure treated additional with Cytosorbents
haemadsorption as adjunctive therapy

Kogelmann K (1), Drüner M (1), Jarczak D (2)

(1) Department of Anesthesiology and Intensive Care Medicine,

Klinikum Emden, Germany, (2) Department of Intensive Care Medi-

cine, University Hospital Hamburg, Germany.

Introduction: In several studies and in in vitro data is demonstrated

that the additional treatment with an extracorporal cytokine

adsorption filter (CytoSorb�) may be helpful not only in patients

with septic multiple organ failure but also e.g. in severe pancreatitis

or other critical diseases due to an excess of cytokines (1). The effect

is based on biocompatible, highly porous polymer beads able to

capture and adsorb cytokines and other middle molecules (1, 2, 5, 6,

9, 11, 12). CytoSorb� therapy has meanwhile been used in over 200

hospitals worldwide in more than 5500 patients and is well tolerated

and safe.

Methods: We treated one patient with severe SIRS and multiorgan

failure in cardiogenic shock due to refractory cardiac arrhythmia.

Hospital admission of our patient took place after she collapsed

several times at home. Glasgow Coma scale was 11, heartrate

was *20 bpm, hypothermia was measured with 30 �C, metabolic

acidosis with pH 7.2, no blood pressure measurable. Immediately

resuscitation followed and after that, the patient developed severe

SIRS and multiorgan failure in cardiogenic shock due to refrac-

tory cardiac arrhythmia. Patients history results in peripheral

arterial obstructive disease, arterial hypertension and former

minor stroke.

Initial ultrasound of the heart function shows diffuse hypokinesia

and an ejection fraction at about 45 % with a heartrate by 36 bpm.

After 24-h conventional treatment (differentiated catecholamine

therapy with combined norepinephrine and adrenaline, ultrasound

guided volume therapy, lung-protective ventilation, administering

temporary cardiac pacemaker), CytoSorb� therapy and CRRT was

initiated because of no decline in catecholamine demand associated

with a persistent renal failure. Ultrasound control showed diffuse

dysfunction and hypokinesia with an ejection fraction at about

50 %. Chest X-ray at admission shows Fig. 4. Laboratory and

electrocardiography at admission showed neither myocardial

infarction nor infectious items but high elevated liver enzymes and

creatinine (Table 1).

Before treatment, during treatment and after treatment with

CytoSorb� we calculated or collected SAPS II-Score, SOFA-

Score, mean arterial pressure, requirement of norepinephrine, and

blood lactate level. Furthermore we calculated the demand of

norepinephrine (lg/h vs. mm Hg MAP) during therapy. The
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duration of therapy with CytoSorb� was 72 h, the filter was

changed every 24 h.

Results: During CytoSorb� therapy we determined a decrease in

catecholamine demand from more than 95 %, 72 h after therapy the

patient had been free of catecholamines. SOFA Score didn’t change,

SAPS II-Score was divided in halves. Blood lactate decreased from

46.9 to 21.4 mg/dl. GOT max 5355 U/L, 3 days later 431 U/L. GPT

from 4858 U/L down to 888 U/L. LDH from 6859 down to 242 U/L

(Table 1; Fig. 3). 12 days after treatment the liver enzymes declined

to normal values. Chest X-ray 10 days after admission showed only

slightly effusions, 6 days later we could finish ventilation and our

patient was alert, vigilant and in stable clinical condition without any

catecholamine demand. During therapy we determined blood natri-

uretic peptide level tenfold increased with 1959 pg/ml as a marker

from left ventricular dysfunction.

In coronary angiography there was shown a three vessel coronary

artery disease with ischemic cardiomyopathy as a reason for patients

refractory cardiac arrhythmia which leads to severe SIRS.

Collected data during therapy showed in Table 1 and Figs. 1, 2, and

3. Figures 4 and 5 showed initial and end-of-therapy chest X-ray.

Table 1: Descriptives, scores, laboratory values

Pre
CYTO

Cyto
day1

Cyto
day2

Cyto
day3

24 h Post
CYTO

12 days
post Cyto

SAPS II-score 73 68 52 53 41 25

SOFA score 16 18 14 18 17 4

MAP (mmHg) 35 50 70 65 75 70

lNOR vs MAP
(lg/h * mmHg)

114.2 50 11.4 9.2 6.7 0

Lactat (mg/dl) 55 50 46.9 43.4 29.9 10

Creatinin (mg/dl) 2.48 3.2 1.84 1.36 1.29 1.8

CK (U/L) 227 1694 577 41

LDH (U/L) 3140 6859 242 264

GOT (U/L) 2698 5355 431 27

GPT (U/L) 2195 4858 888 38

Leuko (1000/ll) 15.2 10.1 4.74 5.36 11.2 10.3

PLT (1000/ll) 157 99 68 44 36 250

PCT (ng/ml) 0.67 0.47

Fig. 1 lg Norepinephrine/h * mm Hg MAP

Fig. 2 SAPS II-Score, SOFA-Score, Lactate (mg/dl)

Fig. 3 Laboratory values

Fig. 4 Chest X-ray at hospital admission
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Fig. 5 Chest X-ray at end of CytoSorb� therapy

Conclusions: In this case report from one patient with severe cardiac

failure due to ischaemic cardiomyopathy one effect we could see was

a pronounced decrease in catecholamine demand. SAPS II-Score

decreased into halves, SOFA-Score in treatment period and within

72 h after CytoSorb� therapy didn‘t change. As a second effect, liver

enzymes, blood lactate and creatinine decreased fast and normalized

after 2 weeks. Treatment with CytoSorb� adsorption filter in this

patient had shown great effect, been safe and without any noticed side

effects.

We found that CytoSorb� therapy was helpful even in a patient with

severe cardiac failure and thereby initiated severe SIRS.
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The effect of daily skin decolonization with chlorhexidine on
hospital-acquired infections in the ICU
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Introduction: Hospital acquired infections (HAI) are associated with

significant morbidity, mortality, and increased healthcare costs. Skin

is a major reservoir of bacterial pathogens in intensive care unit (ICU)

patients and decolonization with antiseptic chlorhexidine may reduce

the incidence of HAI s.

Objectives: Our objective was to evaluate whether daily bathing of

patients with chlorhexidine would reduce the rate of bloodstream

infections (BSI), ventilator acquired infections (VAP), and urinary

tract infections (UTI) in ICU patients.

Methods: The study setting was 14-bed ICU at the tertiary care

hospital in Wroclaw, Poland. This prospective, observational study

consisted of two periods: (1) three-month baseline period when all

patients admitted to the ICU underwent routine daily baths with soap

and water, (2) four-month interventional period, when all patients

admitted to the ICU received daily skin cleansing with 2 % CHG-

impregnated washcloths (Sage 2 % CHG cloths; Sage Products Inc,

Cary, Illinois). The overall rate of HAI and rates of hospital-acquired

BSI, VAP, and UTI were compared between the two periods.

Results: 104 ICU patients were included during the 1st period

(control group) and 147 patients were included during the 2nd period

(intervention group). In the control group the overall rate of HAIs was

36.5 % and the HAIs density was 36.2/1000 patients days; the rate of

BSI was 17.8 cases/1000 CVC days, of VAP 16.7 cases/1000 venti-

lator days, and of UTI 9.3 cases/1000 UC days. In the intervention

group the overall rate of HAIs was significantly lower—20.4 %

(p = 0.002) and the HAIs density was 19.5/1000 patients days

(p = 0.01); the rate of BSI was 8.3 cases/1000 CVC days (p = 0.02),

VAP 9.3 cases/1000 ventilator days (p = 0.25), and UTI 5.3 cases/

1000 UC days (p = 0.31). There were no adverse events observed

related to the method studied.

Conclusions: In our study daily skin decolonization with chlorhexi-

dine-impregnated washcloths reduced significantly the rate of hospital

acquired infections, particularly the rate of bloodstream infections, in

ICU patients. This approach is easy to implement, safe and efficient

for the prevention of hospital-acquired infections.
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Introduction: Hospital acquired infections (HAIs) can prolong the

length of hospital stays and increase costs for healthcare systems.

Although several studies have shown the effectiveness of interven-

tions to prevent HAIs, the economic benefit of such interventions is

not clear.

Objectives: This systematic review sought to assess the costs and

benefits of interventions preventing HAIs and to evaluate method-

ological and reporting quality.

Methods: We systematically searched Medline via PubMed and the

National Health Service Economic Evaluation Database (NHS EED)

from 2009 to 2014. We included observational and intervention

studies published in English or German evaluating the economic

impact of interventions preventing the four most frequent HAIs

(urinary tract infections, surgical wound infections, pneumonia, and

primary bloodstream infections). Characteristics and results of the

included articles were extracted using a standardized data collection

form. Study and reporting quality were evaluated using SIGN and

CHEERS checklists. All costs were adjusted to 2013 US$. Savings-

to-cost ratios and difference values with interquartile ranges (IQRs)

per month were calculated, and the effects of study characteristics on

the cost-benefit results were analyzed.

Results: Our search returned 2067 articles, of which 27 met the

inclusion criteria. Most interventions aimed to prevent NIs by

reducing person-to-person transmission (n = 7, 25.9 %), primarily by

hand decontamination. The median savings-to-cost ratio across all

studies reporting both costs and savings values was US $7.0 (IQR 4.2,

30.9), and the median net global saving was US $13,179 (IQR 5106,

65,850) per month. Smaller hospitals (\500 beds compared with

larger hospitals) with shorter intervention durations (B12 months

compared with longer durations) exhibited higher savings-to-cost

ratios. Higher savings-to-cost ratios were observed in studies that

focused on pneumonia prevention compared with prevention pro-

grams focusing on other infections. The studies reporting quality was

low. Only 14 articles reported more than half of CHEERS items

appropriately. Similarly, an assessment of methodological quality

found that only four studies (14.8 %) were considered high quality.

Conclusions: Prevention programs for nosocomial infections have

very positive cost-benefit ratios. Improved reporting quality in health

economics publications is required.

Table 1: Characteristics of the studies

Descriptive

characteristics

Number

(%)

Descriptive

characteristics

Number

(%)

Geographical region of

study

Type of economic

evaluation

United States/Canada 10 (37.0) CBA 9 (33.3)

Europe 9 (33.3) CEA 9 (33.3)

Asia 7 (25.9) CMA 4 (14.8)

Africa 1 (3.7) CEA + CBA 4 (14.8)

Target population/

setting

CEA + CUA 1 (3.7)

Intensive care unit 7 (25.9) Cost perspective

Surgery 10 (37.0) Healthcare provider 7 (25.9)

Pediatric 1 (3.7) Other perspective 2 (7.4)

Other hospitalized

patients or setting

5 (18.5) Not stated 18 (66.7)

Hospital wide 4 (14.8) Source of cost data

continued

Descriptive

characteristics

Number

(%)

Descriptive

characteristics

Number

(%)

Gender Data collection 15 (55.6)

Male 0 (0.0) Database 4 (14.8)

Female 1 (3.7) Mixed 8 (29.6)

Both 19 (70.4) Source of

effectiveness data

Not stated 7 (25.9) Pre-post 8 (29.6)

Age group Cohort 5 (18.5)

Children 1 (4) Randomized

control trial

10 (37.0)

Adult 4 (15) Case–control 1 (3.7)

Mixed 13 (48) Other

quasiexperimental

design

3 (11.1)

Not stated 7 (26) Method of cost

calculation

Other (0–25, Patients

C16)

2 (7) Accounting 2 (7.4)

Type of nosocomial

infection

Charges 7 (25.9)

Surgical site infection 8 (29.7) Cost-to-charge-

ratio

1 (3.7)

Urinary tract infection 4 (14.8) Micro-costing 6 (22.2)

Bloodstream infection 5 (18.5) Mixed 7 (25.9)

Pneumonia 3 (11.1) Other methods 4 (14.8)

More than one site of

NI

5 (18.5) Discounting

NIs in general 2 (7.4) Yes 7 (25.9)

Nosocomial infection

definition

Not stated 14 (51.9)

CDC 15 (55.6) Not necessary 6 (22.2)

Other standard 5 (18.5) Source of funding

Not stated 7 (25.9) Government 11 (40.7)

Duration of intervention Industry 1 (3.7)

One year or less 10 (37.0) Foundation 1 (3.7)

More than one year 16 (59.3) Government and

industry

(3.7)

Not stated 1 (3.7) Government and

foundation

1 (3.7)

Sensitivity analysis Not supported by

funding

2 (7.4)

Yes 6 (22.2) Not stated 10 (37.0)

No 21 (77.8)

CDC Centers for Disease Control and Prevention, CEA Cost-effec-

tiveness analysis, CBA cost-benefit analysis, CMA cost-minimization

analysis, CUA cost-utility analysis

NI Nosocomial infection, n number of studies
a Median (Range) value, cost per month in 2013 US$
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Table 2. Effects of study characteristics on results

Intervention cost Cost savings Savings-to-cost ratio Save–cost difference

Types of nosocomial infections

Surgical site infection 50 (8–93), n = 2 3541 (9–12057), n = 5 38.2, n = 1 8313 (3448–13,179), n = 2

Urinary tract infection 8229 (2,130–12,599), n = 3 6742 (1130–293,981), n = 4 4.7 (0.3–29.0), n = 3 35,231 (-4,494–283,854),

n = 3

Bloodstream infection 5567 (1114–10,072), n = 4 12,399 (616–73,760), n = 5 4.2 (2.4–7.3), n = 4 8,664 (3,422–63,688), n = 4

Pneumonia 215 (76–916), n = 3 6,022 (1,290–68,775), n = 3 17 (6.6–320.5), n = 3 5106 (1214–68,560), n = 3

More than one site of

NI

702 (133–43,628), n = 5 45,892 (7195–889,697),

n = 5

36.5 (2.6–1267.4),

n = 5

43,573 (7062–888,995), n = 5

NIs in general 57,811 (353–115,269),

n = 2

317,613 (8376–626,850),

n = 2

14.6 (5.4–23.7), n = 2 259,802 (8023–511,581),

n = 2

Intervention duration

B12 months 4325 (8–43,628), n = 9 71,267 (1837–889,697),

n = 9

19.8 (0.3–1267.4),

n = 8

64,769 (-4,494–888,995),

n = 9

[12 months 1114 (76–115,269), n = 10 6969 (9–626,850), n = 15 6.6 (2.4–53.9), n = 10 7062 (1214–511,581), n = 10

Hospital size

B500 beds 389 (8–2130), n = 4 4016 (1130–889,697), n = 4 17.0 (3.2–1267.4),

n = 3

4612 (1214–888,995), n = 3

[500 beds 752 (93–10,072), n = 10 11,494 (9–889,697), n = 14 21.7 (2.4–320.5),

n = 10

13,179 (3448–68,560), n = 11

Several hospitals 10,127 (1114–115,269),

n = 5

78,449 (1837–626,850),

n = 5

5.4 (0.3–29.0), n = 5 65,850 (-4,494–511,581),

n = 5

Target population

Intensive care unit 1318 (133–43,628), n = 7 46,040 (4536–889,697),

n = 7

7.0 (2.6–1267.4),

n = 7

40,714 (3422–888,995), n = 7

Surgery 341 (8–916), n = 4 3625 (9–21468), n = 8 36.5 (6.6–38.2), n = 3 9143 (3448–20,879), n = 4

Hospital-wide 2224 (353–6,137), n = 4 11,494 (6742–45,892), n = 4 11.5 (2.4–23.7), n = 4 8249 (4612–43,573), n = 4

Other patients or

setting

8229 (76–12,599), n = 3 38,032 (1,290–293,981),

n = 4

11.6 (0.3–29.0), n = 3 33,532 (-4494–283,854),

n = 3

All costs are included and are measured and valued appropriately (SIGN)

Well covered 5825 (1114–12,599), n = 2 44,317 (4536–293,981),

n = 2

6.5 (4.1–29.0), n = 2 37,257 (3422–283,854), n = 2

Adequately addressed 2318 (353–115,269), n = 7 14,922 (1837–626,850),

n = 8

5.4 (0.3–36.5), n = 7 17,029 (-4494–511,581),

n = 8

Poorly or not addressed 458 (8–10,072), n = 10 9626 (9–889,697), n = 14 17.0 (2.4–1267.4),

n = 9

8474 (1214–888,995), n = 9

How well was the study conducted? (SIGN)

?? 1920 (353–12,599), n = 4 28,039 (4536–293,981),

n = 4

13.2 (4.1–29.0), n = 4 26,119 (3422–283,854), n = 4

? 2130 (93–115,269), n = 11 16,762 (1130–889,697),

n = 14

6.6 (0.3–1267.4),

n = 11

19,309 (-4494–888,995),

n = 12

- 105 (8–6137), n = 4 4,243 (9–38,032), n = 6 17.0 (2.4–53.9), n = 3 7062 (1214–8474), n = 3

NI Nosocomial infection, n number of studies
a Median (Range) value, cost per month in 2013 US$
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Fig. 1 Flow diagram for the systematic review process to select

studies

Fig. 2 Methodological quality of studies and publication year
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Presepsin in Diagnosis, Follow-up and Prognosis of Neonatal and
Pediatric Sepsis

Spanuth E (1), Rodica B (2), Thomae R (3), Boia E (2)

(1) DIAneering, Diagnostics Enfineering and Research, Heidelberg,

Germany, (2) Children’s Hospital, Timisoara, Romania, (3) Mitsubshi

Chemical Europe, Düsseldorf, Germany.

Introduction: Neonatal sepsis is a major cause of morbidity. The

diagnosis is difficult due to nonspecific signs and symptoms. Bio-

chemical markers suitable for differentiation between infected and

non-infected newborns, diagnosis of sepsis, assessment of disease

severity and monitoring of antibiotic therapy could be helpful in the

patient management. Presepsin (PSEP) serves as mediator of the

response to lipopolysaccharid from infectious agent. First studies

have shown promising results in adult sepsis.

Objectives: We thought to examine the diagnostic and prognostic

validity of the point-of-care (POC) assay PATHFASTTM Presepsin

(LSI Medience Corporation, Tokyo, Japan) in neonatal and pediatric

sepsis and to evaluate the prognostic validity and clinical response of

PSEP to therapeutic measures and outcome. The results should be

compared with the established sepsis marker procalcitonin (PCT), the

inflammatory markers C-reactive protein (CRP) and interleukin 6 (IL-

6). Additionally, the reference interval of PSEP should be established

in dependence from the age in newborns and children.

Methods: 91 hospitalized neonates and children (32 females; 59

males) aged 3 days to 211 (median 21) month were included. 41

individuals receiving antibiotic therapy (median age 2.5, IQR

0.3–44 months) were assigned to the patient group. The remaining 50

individuals without antibiotic therapy (median age 31, IQR

13–87 month) were assigned to the control group of normal healthy

neonates and children without infectious diseases or sepsis. PSEP,

PCT, CRP, IL-6 and clinical chemistry were determined at presen-

tation. Additionally, PSEP was determined after 8, 24, 72 h and

7 days. For PSEP determination the POC assay PATHFASTTM Pre-

sepsin (LSI Medience Corporation, Tokyo, Japan) was used.

Results: The control group revealed age dependent PSEP levels

(Fig. 1). Individuals aged\2 month yielded significant higher PSEP

values (URL 437 ng/L) than those aged 2 month to 17 years (URL

218 ng/L). PSEP, CRP, PCT and IL-6 differed significant between

infected and non-infected hospitalized newborns and children with

AUC values [0.9. PSEP yielded superior results compared to PCT,

CRP and IL-6 for differentiation between SIRS and sepsis, severe

sepsis and septic shock (Fig. 2). For risk of mortality prediction of

30 day death PSEP demonstrated the highest discriminatory power.

The ROC analysis yielded the most reliable diagnostic criteria for

discrimination between survivors and non-survivors (Table 1). Dur-

ing the course of the disease PSEP showed close association to the

disease severity. Survivors and non-survivors revealed different PSEP

concentrations during follow-up (Fig. 3).

Conclusions: PESP provided reliable discrimination between infec-

ted and non-infected newborns and children at the time of first

presentation as well as between SIRS and sepsis as well as between

sepsis, severe sepsis and septic shock. PSEP demonstrated relation-

ship with disease severity and outcome and close association to the

course of the disease indicating that PSEP might be suitable for

therapy monitoring.

Fig. 1 PSEP of neonated and childeren in relation to the age
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Fig. 2 Discrimination between controls without infection (0), Sirs (1),

sepsis (2)

Fig. 3 PSEP in survivors (green, n=58) and non-survivors (red, n=7)

during antibiotic treatment (medians, 95% CI)
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IT concept and protection of data privacy of the new Thuringian
blood culture registry AlertsNet

Rißner F, Jakob M, Schmitz RPH, Brunkhorst FM

Center for Clinical Studies Jena (ZKS), Center for Sepsis Control and

Care (CSCC), Jena University Hospital, Jena, Germany.

Introduction: Within the Thuringia-wide blood culture (BC)

registry AlertsNet (www.alertsnet.de), microbiological reports

from *316,000 BC sets per year from patients out of 2.2 mil-

lion inhabitants and delivered from about 18 microbiological

labs, and respective clinical data from patients with clinically

relevant positive BC results from about 37 hospitals will be

collected and analyzed.

Objectives: Installation of an automated electronic blood culture

(BC) registry which accounts for data economy and current privacy

policy of patients.

Methods: The IT structure is divided in two main parts: the

Microbiological Data Document System (MDDS) is connected

to the laboratory information systems (LIS) of the lab via a

virtual private network (VPN) located in a separate DMZ

(perimeter network). Information on pathogens and resistance

patterns are obtained from the microbiological reports sent to

the BC registry. The findings are transmitted via HL7 files,

imported into the MDDS, and overwritten and deleted after

import. Each imported result is registered by a subject identifier

code (SIC) while each patient is represented by a hash code.

This allows for recognition of the patient in further clinical

facilities.

If positive BC findings are defined as clinically relevant by

algorithm (according to MiQ), the BC sending clinic will be

contacted per personalized fax incl. the finding s SIC and clear

name of patient to conduct documentation of data in the Clin-

ical Data Document System (CDDS) which is accessible via

https from internet. The clear name will be immediately over-

written if finding is negative. The responsible documentation

specialist completes an electronic case report form (eCRF)

which is only accessible via personalized login within 60 days

after drawal of BC. Parameters include information on source

and site of infection, risk factors, predispositions, antibiotic

regimen, and outcome. Patient clear name will be deleted

immediately after documentation, but latest after the period of

60 days.

Results: All data within AlertsNet will be fully anonymized and both

data sources (BC registry and eCRF) will be merged for epidemio-

logical analysis.

Conclusions: The IT concept complies with § 27a (2.2) Thur-

ingian Hospital Law (ThürKHG) with regards to data processing

for research purposes outside the hospital and has been

approved by the Thuringian State Commissioner for Data Pro-

tection and Freedom of Information (TLfDI) (Erfurt, Germany;

April 2015).

Table 1 Diagnostic criteria from ROC analysis for risk of mortality

prediction of 30-day death at the time of first presentation

AUC Cutoffa Sensitivity

(%)

Specificity

(%)

NPV

(%)

PPV

c(%)

PSEP 0.811 664 ng/L 100 56 400 27

PCT 0.522 2.9 lg/L 68 71 92 2

IL-6 0.589 24.7 ng/L 100 52 100 24

CRP 0.600 6.4 mg/L 33 100 90 100

a Optimized cutoff value from ROC analysis
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Incidence of bloodstream infections, antibiotic resistances, and
blood culture ordering and testing practice: AlertsNet, a
Thuringia-wide prospective population-based surveillance and
registry

Mikolajczyk RT (1), Schmitz RPH (2), Rißner F (2), Karch A (1),

Jakob M (2), Kortegast M (2), Brunkhorst FM (2)

(1) Department of Epidemiology, Helmholtz Centre for Infection

Research, Braunschweig, Germany, (2) Center for Clinical Studies

Jena (ZKS), Center for Sepsis Control and Care (CSCC), Jena

University Hospital, Jena, Germany.

Introduction: Bloodstream infections (BSIs) and associated remote

organ dysfunction (severe sepsis and septic shock) are among the

most important causes of death in developed countries and signifi-

cantly contribute to morbidity and health care costs. BSIs may arise in

community-based patients or may complicate the patients course

admitted to hospital as nosocomial infections. A number of nation-

wide initiatives exist that are concerned with registering and reporting

selected blood culture pathogens and resistance rates (http://

www.rivm.nl/earss/). However, the approaches taken to date have

not been representative of the population and are not directly used to

improve health care.

Objectives: To sustain and expand a population-based surveillance

and warning system for the assessment of diagnosis, risk factors,

treatment, and outcomes of hospitalized patients with BSIs among 2.2

Mio inhabitants in Thuringia.

Methods: BC results are transferred from microbiological labs to

an electronic blood culture registry (EBCR) via a secured network

(VPN). Microbiological findings are analyzed and a request for

clinical data is sent to the hospital in case of positive BC results.

Clinical data are documented into a web-based case report form.

Selected microbial blood culture isolates will be transferred to the

CSCC Biobank. According to the publicly reported Quality

Reports of Thuringian hospitals from 2011, currently 22,244

hospital beds are available for a total population of 2.2 Million.

Excluding sending institutions with a low pretest probability for

BSIs, a total number of 14,650 hospital beds (66 %) in about 37

hospitals or 5.35 Mio bed days per year in total have to be sur-

veyed. 19 associated microbiological laboratories have to be

connected.

Figure: Data flow within the AlertsNet network

Results: AlertsNet (www.alertsnet.de) started in July 2013. To date,

26 hospitals (and 7 in-patient rehabilitation centers) have signed

contracts for commissioned data processing, which covers already

70 % of the eligible hospitals.

Conclusions: Population-based data will be achieved within the next

3 years.

Acknowledgement: AlertsNet is funded by the German Ministry of

Health (BMG, Grant IIA5-2512FSB114) and by the Thuringian

Ministry of Labour, Social Affairs, Health, Women and Family

(TMASGFF).

Figure: Data flow within the AlertsNet network
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Cognitive impairment and brain atrophy: Long-term sequelae of
sepsis survivors

Seidel G (1,2,3), Götz T (4), Posorski N (1,2), Schulz K (1,2,3),

von Schenk E (1,2,3), Hamzei F (1,2,3)

(1) Department of Neurology, Moritz Klinik Bad Klosterlausnitz,

Germany, (2) Section of Neurological Rehabilitation, Department of

Neurology, University Hospital Jena, Germany, (3) Center for Sepsis

Control and Care (CSCC), University Hospital Jena, Jena, Germany,

(4) Biomagnetic Center, Department of Neurology, University

Hospital Jena, Jena, Germany.

Introduction: Survivors of severe sepsis have a high risk to suffer

from long-lasting cognitive impairment (Iwashyna et al. 2010). The

underlying neurophysiological mechanisms are not fully understood.

Structural damages due to sepsis are one reason that is still under

debate (Gunther et al. 2012; Semmler et al. 2013), but still now it was

not systematically investigated.

Objectives: The aim of the current imaging study was to investigate

whether there are structural brain alterations in sepsis survivors who

are suffering from long-term cognitive deficits.

Methods: From 120 screened sepsis survivors, 18 patients who have

complied the inclusion/exclusion study criteria (e.g. post sepsis

[2 years, no history of neurological and psychiatric diseases, no

Abstracts (2015) 43:S1–S73 S67

123

http://www.rivm.nl/earss/
http://www.rivm.nl/earss/
http://www.alertsnet.de


contraindications for MRI, deficits in neuropsychological tests) were

investigated with a T1-weighted image, completed by an age and sex

matched healthy control group. Voxel-based morphometry (VBM)

and the BrainAGE score (Gaser et al. 2013) were used for gray matter

analyzes between both groups. For the neuropsychological test battery

a global score for cognition was calculated to consider individual

deficits in the subtests.

Results: In comparison to healthy control group sepsis survivors

showed a significantly increased BrainAGE score (patients: 3.9;

controls 0.3; ANOVA p-value 0.03), which was strongly related to

severity of cognitive impairment (r = 0.59; p = 0.006). In VBM a

reduced grey matter volume emerged in the premotor cortex, tem-

poral gyrus, middle cingulate cortex, insula and cerebellum.

Conclusions: Sepsis survivors with cognitive deficits showed an

accelerated brain aging with gray matter atrophy in distinct regions.

Whether this gray matter damage induces impairment of cognition or

a vice versa course is associated, cannot be decided within this cross-

sectional study.

Now, it is of interest whether cognitive deficits and reduced gray

matter is reversible with an intensive cognitive training tool.
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Fatigue as a long term sequela of sepsis

Seidel G (1,2,3), Götz T (4), Posorski N (1,2), Schulz K (1,2,3),

von Schenk E (1,2,3), Hamzei F (1,2,3)

(1) Department of Neurology, Moritz Klinik Bad Klosterlausnitz,

Germany, (2) Section of Neurological Rehabilitation, Department of

Neurology, University Hospital Jena, Jena, Germany, (3) Center for

Sepsis Control and Care (CSCC), University Hospital Jena, Ger-

many, (4) Biomagnetic Center, Department of Neurology, University

Hospital Jena, Germany.

Introduction: Fatigue is understood as reduced capacity of mental

or physical activity which is associated with a lot of diagnostic

labels, e.g. cancer (Saligan et al. 2015), stroke (Ponchel et al. 2015),

multiple sclerosis (Induruwa et al. 2012) or traumatic brain injury

(Mollayeva et al. 2014). For sepsis, fatigue symptoms are only

reported short after sepsis during critical care treatment (Lasocki

et al. 2014).

Objectives: The aim of the current study was to investigate whether

fatigue is a long-term sequela of sepsis and if there is any association

with cognitive impairment.

Methods: 22 of 120 screened sepsis survivors who have complied the

inclusion/exclusion study criteria (e.g. post sepsis [2 years, no his-

tory of neurological and psychiatric diseases) were tested with a

neuropsychological test battery. A global score for cognitive

impairment was calculated considering different tested domains of

cognition. Patients were requested to fill two German fatigue ques-

tionnaires (Würzburger Erschöpfungsinventar, WEIMuS; Fatigue

Skala für Motorik und Kognition, FSMK) containing items for motor

and cognitive fatigue symptoms.

Results: 19 of 22 patients (86 %) showed relevant impairment in one

or more cognitive domains. Most frequently, the alertness domain was

affected (12 of 22 patients). 18 of 22 (82 %) exceeded the cut-off

values for fatigue (both the total score as well as the sub scores for

motor and cognitive fatigue). Fatigue was strongly related to cogni-

tive impairment (WEIMuS total: r = 0.53, p = 0.01; FSMK total:

r = 0.52, p = 0.01).

Conclusions: Motor and cognitive fatigue symptoms are long-term

sequelae of sepsis survivors and close associated with severity of

cognitive impairment, even when sepsis was longer than 2 years ago.

Therefore, for rehabilitation of sepsis patients beside a conventional

therapy also an effective treatment for fatigue (e.g. cognitive behav-

ioral therapy, graded exercise therapy) must be considered.
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Cerebral overactivation in survivors of severe sepsis and septic
shock: a magnetoencephalography study

Götz T (1,2), Baumbach P (3,2,1), Meissner W (3,2), Witte OW (4,2),

Günther A (4,2)

(1) Biomagnetic Center Jena, Hans Berger Clinic for Neurology,

University Hospital Jena, Jena, Germany, (2) CSCC, Center for

Sepsis Control and Care, University Hospital Jena, Jena, Germany,

(3) Department of Anesthesiology and Intensive Care Medicine,

University Hospital Jena, Jena, Germany, (4) Hans Berger Clinic for

Neurology, University Hospital Jena, Jena, Germany

Introduction: Survivors of severe sepsis and septic shock often

endure severe cognitive impairments which seem to persist even years

after discharge from intensive care unit (ICU). Several studies have

focused on cognitive impairments via questionnaires, but only few

have laid attention on corresponding electrophysiological character-

istics, and if so, only during the acute phase in order to characterize

encephalopathy features. The resting electroencephalogram (EEG) or

magnetoencephalogram (MEG), however, is commonly seen as a

meaningful global marker of brain function and very likely the first

and usually examined electrophysiological feature in any brain

dysfunction.

Objectives: In this study, we aimed to analyze the long-term pro-

gression of the peak resting activity in terms of frequency and power

in sepsis survivors in comparison to a group of healthy individuals

with no history of ICU stay.

Methods: In sepsis patients, MEG resting data were collected three

times (shortly, 6 and 12 months after ICU discharge) and three times

in controls. Behavioral neuropsychological assessment was carried

out via the DemTect, a short questionnaire for dementia screening.

Results: On average, sepsis survivors exhibited significantly higher

spectral power of the dominant resting peak, which was significantly

shifted towards lower frequencies. Within 1 year, however, resting

frequency increased to the level of controls, but power did not

decrease. Moreover, we observed a close correlation between resting

frequency and the mental status.

Conclusions: We suggest that the post-septic frequency shift is

probably due to abnormal thalamocortical dynamics. Future studies

should also include structural information.
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Prevalence and characteristics of chronic intensive care related
pain: the role of severe sepsis and septic shock
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Introduction: A large number of former critical care patients report

an impaired health status even months after discharge, recently

described as Post Intensive Care Syndrome. Next to mental health

problems, physical impairments including chronic pain conditions can

last for several years and contribute to long-lasting decrements in

Health-related quality of life (HRQoL). The critical care setting is

associated with many potential sources of pain like procedural pain

and surgery. In addition, inflammation may play an important role

since inflammatory mediators interact with the nociceptive system.

All these factors may induce acute and long-lasting alterations of

nociception, increasing the risk of chronic pain.

Objectives: Primary outcome of the present study was the compar-

ison of prevalence, severity and interference with pain and HRQoL

between septic (SP) and non-septic patients (NSP) 6 months after

ICU discharge. Furthermore, we assessed somatosensory function by

Quantitative Sensory Testing (QST).

Methods: Outcome was assessed using the German Pain Question-

naire (DSF), including the SF-36 to measure HRQoL. QST followed

the standardized protocol of the German Research Network on

Neuropathic Pain.

Results: We found no differences in prevalence of chronic ICU-

related pain (CIRP) between SP (Ntotal = 37, 31 %) and NSP

(Ntotal = 170, 34 %) 6 months after ICU discharge. Furthermore, SP

and NSP did not differ significantly in pain intensities, pain inter-

ference and HRQoL. The same results were obtained when adjusting

for illness severity and/or chronic pain conditions prior to ICU

admission. However, both groups reported significant higher pain

intensities/interference and lower HRQoL compared to controls

(N = 46). Somatosensory profiles in QST did not differ between SP

(N = 26) and NSP (N = 62). Cluster analysis revealed that patients

with marked deficits in thermal and mechanical detection (42 %)

showed significant higher levels of pain and decreased physical

HRQoL compared to patients without these deficits and controls.

Conclusions: A high percentage of former ICU patients report

chronic, highly interfering pain 6 months after ICU discharge. Sepsis

and inflammation only seem to play a minor role in the development

of CIRP. However, deficits in small and large fiber function are linked

to chronic pain states and decreased HRQoL.
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Physical function in sepsis survivors

Schmidt K (1,2), Worrack S (1,2), Brunkhorst FM (2,3), Davydow DS
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Care (CSCC), Jena University Hospital, Jena, Germany, (3) Center of

Clinical Studies, Department of Anesthesiology and Intensive Care

Medicine, Jena University Hospital, Jena, Germany, (4) Department

of Psychiatry and Behavioral Sciences, University of Washington

School of Medicine, Seattle, USA, (5) Institute for Medical Infor-

matics, Statistics and Epidemiology, University of Leipzig, Leipzig,

Germany, (6) Department of Anaesthesiology and Intensive Care

Medicine, Jena University Hospital, Jena, Germany, (7) Radboud

University Nijmegen Medical Centre, Nijmegen, The Netherlands.

Introduction: Sepsis long-term sequelae include multiple mental and

physical impairments, which diminish health-related quality of life

(HrQoL). Thus, sepsis survivors may have substantial aftercare needs

following hospital discharge. Much of this care is provided in primary

care settings.

Objectives: Our study s aim was to test the effectiveness of the Sepsis

Survivors Monitoring and Coordination in Outpatient Healthcare

program, a multifaceted, primary care-based intervention to reduce

long-term sepsis sequelae.

Methods: We performed a randomized controlled trial between

February 2011 and December 2014. Eligible patients surviving severe

sepsis (R65.1/0) or septic shock (R57.2) were recruited from nine

ICUs. Enrolled subjects were randomized to usual care or an inter-

vention which comprised: (1) discharge management (structured

information between inpatient and outpatient care); (2) training of

Family Physicians (FPs) and patients on recognition of, and evidence-

based care for, sepsis sequelae; and (3) systematic telephone moni-

toring of symptoms and activity with feedback for the FP by a case

manager. Our primary outcome was the HrQoL as assessed with the

SF-36 (both PCS and MCS composite scores) at 6 months after

intensive care unit (ICU) discharge. Secondary outcomes included:

mortality, motoric and mental function, activities of daily living

(ADLs), processes-of-care and healthcare costs at 6 and 12 months

post-ICU. Primary outcome was analyzed based on a two-sided t test.

Secondary endpoints were analyzed depending on scale level, using

descriptive or hypothesis generating test procedures.

Results: At 6 and 12 months post-ICU, respectively, n = 219

(75.3 %) and n = 202 (69.4 %) patients completed follow-up. Mor-

tality was n = 40 (11.1 %) at 6 month and n = 13 (18.5 %) at

12 month post-ICU. Differences in overall HrQoL, mortality and

mental health outcomes were non-significant. In post hoc exploratory

analyses, we found improvements in SF-36 sub-scale scores including

Physical Function (P = .04) at 6 months and Physical Role (P = .01)

at 12 month. Intervention patients had significantly better outcomes in

the Short Musculoskeletal Function Assessment (XSFMA B/F,

P = .03/.04) and less ADL impairments (P = .03) versus usual care

at 6 months post-ICU. These findings tended toward significant at

12 months post-ICU (ADLs P = .05; XSFMA B/F, P = .06/

P = .15).

Conclusions: To our knowledge, this is the first large scale, primary

care-based interventional trial targeting reduction in post-sepsis

sequelae. While we did not find a significant difference in the primary

outcome, intervention subjects did demonstrate significant improve-

ments in relevant physical outcomes. These findings may be

attributable to improved FP awareness and increased patient activa-

tion facilitated by case manager monitoring and support.
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Introduction: Despite the burden of severe sepsis and septic shock

and recognized deficiencies in the quality of sepsis management, the

existing sepsis registries have been used only for surveillance of in-

hospital mortality and morbidity data, not yet for guiding improve-

ments in the quality of sepsis care and aftercare. After hospital and

rehabilitation care the general practitioner may assess high quality

data on sepsis sequelae and aftercare. We present an open population-

based registry with easy feasibility, which will provide long term

observational data of sepsis and sepsis care.

Objectives: Aim of this study is to evaluate long term mortality and

other clinical outcomes of patients with severe sepsis or septic shock

at the Jena University Hospital

Methods: We designed an open cohort as an observational registry.

All ICU patients of the Jena University Hospital were screened for

inclusion (severe sepsis or septic shock (R65.0/1, R57.2). Clinical,

sociodemographic and process-of care-data were extracted from

patient records at ICU discharge. All-cause mortality is primary

outcome at 6 months and secondary outcome at 12, 24, 36, 48 and

60 months. Follow-up data are collected by the patients primary care

providers. To identify possible risk factors for mortality explorative

testing of baseline data was performed.

Results: During a period of 2011 to 2014 we identified and enrolled

all eligible 1543 patients. ICU mortality was 33.8 % (N = 521),

hospital mortality 44.4 % (N = 685). 1139 (73.82 %) patients suf-

fered from septic shock.

We completed the 6 month follow-up of 88.7 % (N = 761) of the

surviving patients. Six month mortality was 61.8 % (N = 894),

associated significantly with age (P\ 0.01), APACHE II score

(P\ 0.01), pulmonal (P = 0.01), urogenital (P = 0.03) and cardio-

vascular (P\ 0.05) site of infection, history of liver cirrhosis

(P\ 0.01) and nosocomial acquired source of infection (P\ 0.01).

Conclusions: This is the first long-term sepsis registry in Germany

using primary care physicians as valid source for follow-up data. The

registry demonstrates feasibility of enrolling and following up patients

with high completion rates and high data quality. Main characteristics

of participants in this study correspond to the findings of other

prospective studies on ICU patients in Germany. Providing mortality

risk factors and other data on quality in sepsis care the registry may

contribute to sepsis care improvement. Implementing a data base of

universal availability, the registry easily could be transferred to other

regions, as the Global Sepsis Alliance recently has called for.
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Insomnia after sepsis

Worrack S (1,2), Schmidt K (1,2), Mehlhorn J (1,2), Gensichen J (1,2)

(1) Institute of General Practice and Family Medicine, Jena

University Hospital, Jena, Germany, (2) Center of Sepsis Control and

Care (CSCC), Jena University Hospital, Jena, Germany.

Introduction: Insomnia is common among ICU survivors, associated

with impairments in mental and physical health-related quality of life

(HrQoL). Diagnosed severe sepsis or septic shock may serve as

indicator for severity in critical illness.

Objectives: Aim of this study is to evaluate the association of

insomnia in sepsis survivors and their HrQoL 6 and 12 month post-

intensive care unit (ICU).

Methods: 143 survivors of severe sepsis were screened for symptoms

of insomnia and reported nightmares. HrQoL and symptoms of

depression were assessed prospectively at 6 month post-ICU.

Regression analysis was performed using parameters of ICU docu-

mentation as covariates.

Results: 30.1 % of the patients show insomnia symptoms post ICU

(N = 42), being likely for symptom persistence at 6 month post ICU

(P = 0.02), reduced HrQoL (P = 0.03) and bodily pain (P = 0.04).

48.3 % (N = 69) of the patients report nightmare prevalence which

proved as risk factor for depressive symptoms.

Conclusions: Insomnia symptoms post ICU might indicate long term

HrQoL impairments. Affected patients may benefit from further

clinical evaluation.
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