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Introduction to the Special Volume of Abstracts:
21st Congress of the ESS - 2025

Dear Readers,
We are proud to present this special volume, which includes the ab-

stracts submitted to the 21st Biennial Congress of the European Shock
Society (ESS), held in Dubrovnik, Croatia, from September 18 to 21, 2025.

The ESS has long been a hub for interdisciplinary research and clinical
innovation in shock, sepsis, trauma, and critical care. As we move into our
fifth decade, this collection reflects the continued evolution and expansion
of our scientific mission. It brings together the work of researchers from
across Europe and around the world—established experts, early-career in-
vestigators, and rising voices—united in their commitment to understand-
ing and improving outcomes for critically ill patients.

This volume is more than a snapshot of current research. It is a symbol
of the enduring commitment of the ESS to fostering excellence, dialogue,
and inclusivity across disciplines and generations. We are especially
proud to highlight new approaches rooted in multi-omics, precision med-
icine, systems biology, and innovative clinical strategies—approaches
that are reshaping our understanding of pathophysiology and therapeutic
intervention in acute care settings.

We extend heartfelt thanks to all authors who submitted their work,
and to the reviewers and organizers who made this publication possible.
We hope these abstracts serve not only as a preview of engaging presen-
tations to come, but also as a source of inspiration and connection across
our field.

Warm regards,
Borna Relja

[Please note that submissions received after the deadline could unfortu-
nately not be considered for inclusion, and not all invited speakers were
able to provide their abstracts.]
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SEPSIS-INDUCED T LYMPHOCYTE ALTERATIONS: FROM
PATHOPHYSIOLOGY TO THERAPEUTIC TRANSLATION
Fabienne Venet1,2, Morgane Gossez1,2, Clara Vigneron1,
Louise Courcol1, and Bénédicte F. Py1. 1CIRI, Centre International de
Recherche en Infectiologie, Univ Lyon, Inserm, U1111, Université Claude
Bernard Lyon 1, CNRS, UMR5308, ENS de Lyon, Lyon, France;
2Immunology Laboratory, Edouard Herriot Hospital & Lyon-SudUniversity
Hospital; Hospices Civils de Lyon, Lyon, Auvergne-Rhône-Alpes, France
Sepsis, a life-threatening organ dysfunction resulting from a dysregulated
host response to infection, is characterized by profound alterations in the
immune system, particularly affecting T lymphocytes. These changes
play a critical role in the immunosuppression observed during and after
the acute phase of sepsis, significantly contributing to increased morbidity
and mortality. During sepsis, T lymphocytes undergo extensive phenotypic
and functional changes, including increased apoptosis, exhaustion, and
impaired cytokine production. A marked reduction in CD4+ and CD8+

T cell counts occurs early due to heightened apoptotic signaling,
compromising the adaptive immune response. Surviving T cells often
express high levels of inhibitory receptors such as PD-1 and CTLA-4,
indicative of T cell exhaustion, which further impairs their effector
functions. Additionally, an increased proportion of regulatory T cells
contributes to a more immunosuppressive environment, further weakening
antimicrobial defenses.

The mechanisms underlying these alterations are not yet fully un-
derstood and likely involve a complex interplay of pro- and anti-
inflammatory cytokines, metabolic dysregulation, and dysfunction of
antigen-presenting cells. Recent evidence also implicates mitochondrial
dysfunction and epigenetic reprogramming in sustaining long-term Tcell
impairment. These immune derangements increase susceptibility to sec-
ondary infections and compromise long-term immune surveillance, in-
cluding vaccine responses and tumor immunity.

A better understanding of the nature and mechanisms of T lymphocyte
alterations in sepsis is essential for the development of targeted immunomod-
ulatory therapies. Strategies aimed at reversing T cell exhaustion, inhibiting
apoptosis, or restoring metabolic competence are under investigation, with
promising findings emerging from preclinical and early clinical studies.

In this invited talk, we will present novel insights into both intrinsic and
extrinsic mechanisms of sepsis-induced T lymphocyte dysfunction and dis-
cuss emerging clinical trials evaluating immune-adjuvant therapies in sepsis.

PRECISION MEDICINE IN SEPSIS
Tom van der Poll1. 1Amsterdam UMC, University of Amsterdam, Center of
Infection&MolecularMedicine,Division of InfectiousDiseases, TheNetherlands

Sepsis is a complex and heterogeneous syndrome characterized by a
dysregulated host response to infection, leading to life-threatening organ
dysfunction and high mortality rates. Traditional management strategies,
while effective for some, often fail to address the variability in clinical
presentation and therapeutic response among patients. Precision medicine
offers a promising paradigm shift by aiming to tailor interventions based on
individual patient characteristics, such as molecular, and clinical profiles.
Advances in omics technologies and biomarker discovery have enabled the
identification of distinct sepsis endotypes and phenotypes, facilitating more
accurate patient stratification and the development of targeted therapies. This
approach holds the potential to improve outcomes by delivering the right
treatment to the right patient at the right time. Recent research has focused
on integrating prognostic and predictive enrichment strategies, using biomarkers
to identify high-risk individuals and those likely to benefit from specific
interventions. Despite these advances, significant challenges remain, including
the need for rapid bedside diagnostics, validation of novel biomarkers, and the
translation of precision medicine approaches into routine clinical practice.
All abstracts are listed in alphabetical order based on the presenting
author's last name.
Copyright © 2025 by the Shock Society. Unauth
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IMPACT OF EARLY LIFE STRESS AND SEX ON IMMUNE
CELL METABOLISM AFTER COMBINED ACUTE
SUBDURAL HEMATOMA AND HEMORRHAGE IN SWINE
Nadja Abele1, Fabian Zink1, Andrea Hoffmann1, Michael Gröger1,
Sandra Kress1, Stefanie Kranz1, Andrea Seifritz1, Franziska Münz1,2,
Maximilian Feth3, Magnus Scheer4, Ohad Sharon5, Tanja Schulz1,2,
Christiane Waller6, Enrico Calzia1, Peter Radermacher1,
Thomas Kapapa5, Tamara Merz1,2, Melanie Hogg1,
Eva-Maria Wolfschmitt1, Bettina Stahl1, and Vittoria Passarelli1.
1Institut für Anästhesiologische Pathophysiologie und
Verfahrensentwicklung, Universitätsklinikum, Ulm, Germany; 2Klinik
für Anästhesiologie und Intensivmedizin, Universitätsklinikum, Ulm,
Germany; 3Klinik für Anästhesiologie, Intensivmedizin,
Schmerztherapie und Notfallmedizin, Bundeswehrkrankenhaus, Ulm,
Germany; 4Klinik für Neurochirurgie, Bundeswehrkrankenhaus, Ulm,
Germany; 5Klinik für Neurochirurgie, Universitätsklinikum, Ulm,
Germany; 6Klinik für Psychosomatische Medizin und Psychotherapie,
Klinikum Nürnberg, Campus Nord, and Paracelsus Medizinische
Privatuniversität, Nürnberg, Germany

Background:Upon activation immune cells undergo ametabolic switch
from mitochondrial oxidative phosphorylation to a more glycolytic state.
We recently demonstrated that ELS modified immune cell radical pro-
duction in a sex-dependent manner in naïve, anesthetized swine without
any further pathophysiological challenge. To investigate the effect of ELS
and sex on immune cell metabolism in a long-term, resuscitated porcine
model of combined acute subdural hematoma (ASDH)-induced brain in-
jury and hemorrhage (HS).

Methods: In sexually mature male and female swine, ELS was in-
duced by early (ELS) vs. standard (control) weaning on postnatal day
21 and 28-35, respectively (n = 11 in each group). Thereafter, anesthe-
tized and (neuro)surgically instrumented animals underwent 2 hours of
ASDH (subdural injection of autologous blood) and subsequent HS (pas-
sive blood removal), followed by up to 48 hours of "TBI-targeted" ICU-
care comprising re-transfusion of shed blood, fluid resuscitation and con-
tinuous i.v. noradrenaline titrated to maintain cerebral perfusion pressure
at baseline values. PBMC and granulocytes were isolated (ficoll density
gradient centrifugation) before ASDH andHS aswell as at 24 and 48 hours
of ICU care. Mitochondrial respiration was quantified via High Resolution
Respirometry, superoxide anion (O2•‾) production was measured before
and after stimulation with E. coli particles via Electron Spin Resonance.

Results: Both PBMC and granulocyte mitochondrial respiration and
O2•‾ production progressively increased over time. At 48 hours of
ICU care, ELS females showed significantly lower granulocyte maximal
mitochondrial electron transport capacity in the uncoupled state than con-
trols, while there was no difference in males. Neither PBMC mitochon-
drial respiration nor O2•‾ production showed any intergroup difference.

Conclusions: There was hardly any effect of ELS and sex on immune
cell metabolism, possibly due to the ICU care-related continuous infusion of
noradrenaline and/or i.v. anesthetics propofol, midazolam and remifentanil.

Funding: DFG CRC1149 B03
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CARDIAC MITOCHONDRIAL RESPIRATORYACTIVITY
DURING LONG-TERM, RESUSCITATED PORCINE ACUTE
SUBDURAL HEMATOMA AND HEMORRHAGE: INTERPLAY
OF NORADRENALINE INFUSION, ADRENERGIC
RECEPTORS, MITOCHONDRIAL RESPIRATORY
COMPLEXES AND ROS/RNS
Nadja Abele1, Fabian Zink1, Andrea Hoffmann1, Michael Gröger1,
Sandra Kress1, Stefanie Kranz1, Andrea Seifritz1, Franziska Münz1,2,
Maximilian Feth3, Magnus Scheer4, Ohad Sharon5, Melanie Hogg1,
orized reproduction of this article is prohibited.
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Eva-Maria Wolfschmitt1, Tanja Schulz1,2, Nicolas Fage6,
Christiane Waller7, Enrico Calzia1, Pierre Asfar6,
Peter Radermacher1,6, Thomas Kapapa5, and Tamara Merz1,2. 1Institut
für Anästhesiologische Pathophysiologie und Verfahrensentwicklung,
Universitätsklinikum, Ulm, Germany; 2Klinik für Anästhesiologie und
Intensivmedizin, Universitätsklinikum, Ulm, Germany; 3Klinik für
Anästhesiologie, Intensivmedizin, Schmerztherapie und Notfallmedizin,
Bundeswehrkrankenhaus, Ulm, Germany; 4Klinik für Neurochirurgie,
Bundeswehrkrankenhaus, Ulm, Germany; 5Klinik für Neurochirurgie,
Universitätsklinikum, Ulm, Germany; 6Département de médecine
Intensive – réanimation et médecine hyperbare, Centre Hospitalier
Universitaire, Angers, France; 7Klinik für Psychosomatische Medizin
und Psychotherapie, Klinikum Nürnberg, Campus Nord, and Paracelsus
Medizinische Privatuniversität, Nürnberg, Germany

Background: Noradrenaline, the first-line drug for hemodynamic man-
agement of circulatory shock, was shown to be related to mitochondrial
dysfunction and oxidative stress. We recently showed inverse relation-
ships between myocardial mitochondrial respiration and both plasma cat-
echolamine levels and β2-adrenergic receptor expression in naïve, anes-
thetized swine without any further pathophysiological challenge, i.e., at
physiological catecholamine concentrations. To investigate the effect of
supra-normal plasma noradrenaline levels on markers of oxidative and
nitrosative stress, myocardial mitochondrial respiration, and β-
adrenergic receptor and mitochondrial complex expression in a long-
term, resuscitated porcine model of combined acute subdural hematoma
(ASDH) and hemorrhage (HS).

Methods: 37 anesthetized and (neuro)surgically instrumented ani-
mals underwent 2 hours of ASDH and subsequent HS (passive blood re-
moval), followed by up to 48 hours of "TBI-targeted" ICU-care compris-
ing re-transfusion of shed blood, fluid resuscitation and continuous i.v.
noradrenaline titrated to maintain cerebral perfusion pressure at baseline
values. Blood samples (catecholamines: liquid-chromatography/tandem-
mass-spectrometry; superoxide anion (O2•‾): electron spin resonance;
isoprostanes: ELISA;NOmetabolites NO2¯ +NO3¯: chemoluminescence;
DNA strand-breaks: "tail moment" of the alkaline "comet assay") were
taken before, immediately after ASDH and HS and at the end of the exper-
iment. In immediate post mortem heart apex specimenmitochondrial respi-
ration (High Resolution Respirometry) and expression of β-adrenergic re-
ceptors, mitochondrial respiratory complexes and nitrotyrosine formation
(immunohistochemistry) were measured.

Results:While neither myocardial oxidative phosphorylation nor max-
imum electron transfer capacity in the uncoupled state were related to nor-
adrenaline levels (r = 0.06, p = 0.744), both were directly related to β1-
adrenergic receptor expression (r = 0.32, p = 0.068 and r = 0.38,
p = 0.025, respectively). In contrast, blood O2•‾ levels were directly re-
lated to noradrenaline concentrations and myocardial β1-adrenergic recep-
tor expression (r = 0.40, p = 0.018, and r = 0.44, p = 0.009, respectively).

Conclusions: Catecholamine-induced mitochondrial alterations and
oxidative stress could be mediated by β1-adrenergic receptor density in-
dependently of catecholamine level.

Funding: DFG CRC1149 B03
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USING EXTENDED INFLAMMATION PARAMETERS TO
PREDICT SEPTIC SHOCK
Adnan Agha1, Javed Yasin Pathan1, and Fayez AlShamsi1. 1Department
of Internal Medicine, College of Medicine and Health Sciences, United
Arab Emirates University, Al Ain, United Arab Emirates

Background: Sepsis is a major cause of mortality and morbidity and
early diagnosis and appropriate management of sepsis can help reduce
mortality and morbidity. Various markers of sepsis like procalcitonin
Copyright © 2025 by the Shock Society. Unauthor
(PCT) and C-reactive protein (CRP), are used in clinical practice, but
their specificity and sensitivity may vary depending on the type of infec-
tion and individual patient characteristics. A complete blood count
(CBC) parameter, Monocyte distribution width (MDW) has shown sim-
ilar performance to PCT and CRP as a diagnostic marker for identifying
patients with sepsis and recently another set of CBC markers named as
extended inflammation parameters (EIP) have been used to predict severe
sepsis. The aim of our study was to assess the sensitivity and specificity of
Extended inflammation parameters (EIP), done at the first presentation in
Emergency Department, like neutrophil granularity intensity (NEUT-GI),
neutrophil reactivity intensity (NEUT-RI); immature granulocyte count
(IG#); and other EIP in early detection of severe sepsis/septic shock.

Methods: This was a retrospective electronic chart review of patient
admitted to ICU in Tawam hospitals with sepsis between January 2023
to December 2023 and compared with medical clinic patient without
any sepsis. The stored information from first CBC sample on first presen-
tation was reviewed via XN-1000 haematology analyzer (Sysmex Corp.,
Kobe, Japan) and these parameters were calculated retrospectively and
the predictive values of EIP to predict severe sepsis/septic shock was cal-
culated using area under receiver operator curve (AUC).

Results:Various EIP parameters predicted severe sepsis, but IG# was
the most sensitive EIP at cut-off of >0.03 (sensitivity 83.0 %, specificity
85.6%; AUC 0.909, p < 0.0001) and NEUT-RI was most specific at cut-
off of >47.8 (sensitivity 66.0%, specificity 89.4%; AUC 0.793, p < 0.0001).
Using a statistical prediction model a formula was developed i.e. IG# + -
NEUT-RI/350 using a cut off >0.17 which outperformed all markers (sensi-
tivity 84.9%, specificity 89.4%; AUC 0.922, p < 0.0001).

Conclusions: EIP novel markers especially IG# and NEUT-RI may
predict severe sepsis with shock with reasonable accuracy.
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TARGETING NECROPTOSIS AS A PROMISING
PHARMACOLOGICAL STRATEGY TO COUNTERACT
MULTIORGAN FAILURE IN SEPSIS
Gustavo Ferreira Alves1,2, Eleonora Aimaretti1, Chiara Rubeo3,
Enrica Marzani1, Elisa Porchietto1, Giacomo Einaudi2,
Leonardo Camillò1, Manuela Aragno3, Carlo Cifani2, and Massimo
Collino1. 1Department of Neurosciences (Rita Levi Montalcini),
University of Turin, Turin, Italy; 2Pharmacology Unit, School of Pharmacy,
University of Camerino, Camerino, Italy; 3Department of Clinical and
Biological Sciences, University of Turin, Turin, Italy

Background: The necrosome complex, composed of Receptor
Interacting Serine/Threonine-Protein Kinases 1 and 3 (RIPK1, RIPK3),
along with Mixed Lineage Kinase Domain-Like (MLKL), orchestrates
necroptosis, a programmed form of inflammatory cell death implicated in
several pathological diseases. However, the role of the RIPK1-RIPK3-
MLKL complex in the pathogenesis of sepsis remains poorly explored. This
study investigates the therapeutic potential of GSK2593074A (GSK’074), a
potent dual inhibitor of RIPK1 and RIPK3, to mitigate hyperinflammatory
responses and associated multiorgan failure in experimental sepsis.

Methods: Experimental sepsis was induced by caecal ligation and
puncture (CLP) in 30 male, four-month-old C57BL/6OlaHsd mice.
One and six hours post-CLP or Sham surgery, mice were randomized to re-
ceive either GSK’074 (4.65mg/kg) or vehicle via subcutaneous injection. At
24 hours, clinical severity score was assessed, and blood and tissue samples
were collected for further analysis. Statistical significance (p < 0.05) was de-
termined using one-way ANOVAwith Bonferroni’s post-hoc test.

Results:CLP-induced sepsis led to a marked multiorgan dysfunction,
as evidenced by elevated plasma levels of the transaminases (ALT, AST),
creatinine, urea, lactate dehydrogenase (LDH), and amylase, along with a
robust systemic cytokine storm (a panel of 23 pro- and anti-inflammatory
cytokines). GSK’074 treatment significantly attenuated all these pathological
markers altered by sepsis. In liver tissue, sepsis triggered substantial neutrophil
ized reproduction of this article is prohibited.
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infiltration and activation of the RIPK1-RIPK3-MLKL pathway, which was
accompanied by enhanced nuclear translocation of NF-κB. GSK’074 effec-
tively suppressed necrosome activation, thereby mitigating hepatic inflamma-
tion. Overall, GSK’074 improved the clinical severity score in septic mice.

Conclusions: Our findings underscore the central role of the RIPK1-
RIPK3-MLKL necrosome complex in driving sepsis-associated inflam-
mation and organ damage. Furthermore, GSK’074 emerges as a promis-
ing pharmacological candidate to counteract the hyperinflammatory re-
sponse and multiorgan dysfunction in sepsis.
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PHARMACOLOGICAL INHIBITION OF CDK9 AS A NOVEL
THERAPEUTIC STRATEGY FOR SEPSIS-ASSOCIATED
ENCEPHALOPATHY
Gustavo Ferreira Alves1,2, Enrica Marzani1, Chiara Rubeo3,
Eleonora Aimaretti1, Elisa Porchietto1, Leonardo Camillò1,
Manuela Aragno3, Simona Federica Spampinato4, Carlo Cifani2,
and Massimo Collino1. 1Department of Neuroscience “Rita Levi
Montalcini”, University of Turin, Turin, Italy; 2Pharmacology Unit,
School of Pharmacy, University of Camerino, Camerino, Italy; 3Department
of Clinical and Biological Science, University of Turin, Turin, Italy; 4De-
partment of Drug Science and Technology, University of Turin, Turin, Italy

Background: Sepsis-associated encephalopathy (SAE) represents
an acute manifestation of diffuse cerebral dysfunction driven by systemic
inflammation in sepsis, contributing to increasedmortality and prolonged
ICU stays. Despite improved understanding of its pathophysiology, no
specific pharmacological treatments are available. In this context,
cyclin-dependent kinase 9 (CDK9), a ubiquitously expressed kinase,
has emerged as a promising therapeutic target due to its central role in
promoting inflammation across multiple diseases. However, its role in
sepsis and SAE remains unexplored. This study investigates the effects
of LDC000067, a selective CDK9 inhibitor, on neuroinflammation and
blood-brain barrier (BBB) dysfunction associated with SAE.

Methods: Sepsis was induced by caecal ligation and puncture (CLP)
in male C57BL/6OlaHsd mice. One hour post-CLP or sham surgery, an-
imals received a single intravenous dose of LDC000067 (50 mg/kg) or
vehicle. Samples were collected at 24 hours. In vitro, human brain micro-
vascular endothelial cells were exposed to a septic-like stimulus (LPS
+TNFα+IFNγ) with or without LDC000067. Data were analyzed by
one-way ANOVAwith Bonferroni post-hoc.

Results: In vivo, CDK9 inhibition significantly attenuated sepsis-induced
multiorgan dysfunction and systemic cytokine storm. These anti-inflammatory
effects translated into improved clinical severity scores in septic mice.
Notably, sepsis induced a marked increase in CDK9 expression in the
prefrontal cortex, with accompanying BBB disruption, evidenced by ele-
vated plasma neurofilament light chain levels and pronounced microglial
activation, as revealed by 3Dmicroglial morphometric analysis. Treatment
with LDC000067 effectively counteracted these brain abnormalities. In
vitro investigation showed that LDC000067 attenuated claudin-5 degrada-
tion in brain microvascular endothelial cells exposed to septic-like stimuli.
This effect correlated with a significant reduction in FITC-dextran perme-
ability, indicating functional preservation of endothelial barrier integrity.

Conclusions: Our data show for the first time that CDK9 contributes
to SAE by driving BBB dysfunction and neuroinflammation. Its pharma-
cological inhibition may represent a novel therapeutic strategy for SAE.
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EFFECTS OF CELL-LINEAGE RESTRICTED PD-L1 GENE
EXPRESSION ON EXPERIMENNTAL MURINE
SHOCK/ SEPSIS INDUCED LUNG INJURY
Elizabeth W. Tindal1, Chun-Shiang Chung1, Yaping Chen1,
Runping Zhu1, and Alfred Ayala1. 1Division of Surgical Research,
Copyright © 2025 by the Shock Society. Unauth
Department of Surgery, BrownUniversity Health-Rhode Island Hospital/
the Warren Alpert School of Medicine at Brown University, Providence,
Rhode Island, USA

Background: Our laboratory and others have shown that Pro-
grammed cell death receptor-Ligand 1 (PD-L1), contributes to the develop-
ment of shock/ sepsis induced morbidity/ mortality, but its role appears to vary
across organ/cell type. Here we leverage the construction of Cre-lox mouse
models to produce mice constitutively lacking either PD-L1 gene expression
on endothelial cells (ecPD-L1-/-) or neutrophils (pmnPD-L1-/-), respectively, to
test the hypothesis that endothelial cell as opposed to neutrophil deficiency
PD-L1 differentially contributes to shock/ sepsis induced lung injury/ death.

Methods:Adult male C57BL/6 (WT), ecPD-L1-/-, pmnPD-L1-/- and/
or mixed flox-no cre (Control) mice were subjected to either hemorrhage
(Hem) followed 24 hrs by cecal ligation & puncture (CLP) (Hem/CLP) or
shamHem/ shamCLP (Sham). 15-day survivalwas followed and in a separate
set of animals (assessed at 24 hrs post-procedure) blood, lung fluids (BALF)
and lung tissues were harvested, processed/ stained for: flow cytometry,
cytokine/ chemokine/ angiopoietin ELISAs and indices of organ injury.

Results: 14-day mortality in the ecPD-L1-/- mice was lower than in
the Hem/CLP Control group, while the mortality rate was increased in
the pmnPD-L1-/- vs. Controls. Lung vascular permeability was also mark-
edly decreased in the ecPD-L1-/- Hem/CLP mice but no such decline was
seen in the lungs of pmnPD-L1-/- mice. While Hem/CLP increased the
lung tissue, BALF and blood levels of several cytokine/ chemokine/
angiopoietin levels, the concentrations of lung tissue, BALF MCP-1 and
bloodBUNmarkedly declined in the ecPD-L1-/- vs. Control mice. Alterna-
tively, the lung levels of Angiopoietin-2 and BALF MIP-2 and IL-6 con-
centrations significantly increased in Hem/CLP pmnPD-L1-/- animals.

Conclusions: Taken together, these results support the hypothesis we
have previously proffered that expression of PD-L1 on endothelial cells
has a morbid impact. However, surprisingly, we have also uncovered a
potential immune protective role of PD-L1 expression on neutrophils.
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EARLY SEPSIS RISK ASSESSMENT IN MULTIPLE TRAUMA
PATIENTS USING THE SEPSIS AS TRAUMA OUTCOME
PREDICTION (STOP) SCORE – A PROGNOSTIC ACCURACY
OF 59.4% WITHIN 24 HOURS POST-EMERGENCY
DEPARTMENTADMISSION
Nils Becker1, Jasmin Bülow1, Alessa Wagner1, Akiko Eguchi2,
Helen Rinderknecht1, and Borna Relja1. 1Department of Trauma,
Hand, Plastic and Reconstructive Surgery, Translational and
Experimental Trauma Research, Ulm University Medical Center, Ulm,
Germany; 2Department of Gastroenterology and Hepatology, Mie
University Graduate School of Medicine, Tsu, Japan

Background: Sepsis is a critical complication observed in multiple-
trauma patients. Early therapeutic decisions can influence the inflammatory
response to traumatic injury, potentially promoting sepsis development. Thus,
early recognition of patients at risk is crucial. This study focuses on identifying
predictive parameters for sepsis risk within 24 hours following hospital ad-
mission in severely injured patients. To assess the risk of sepsis development
in multiple trauma patients, we combined routinely collected clinical vari-
ables with a novel biomarker - the extracellular particle (EP) rate in plasma.

Methods: Patients aged 18 to 80 years with severe traumatic injury
(injury severity score (ISS) ≥ 16) were included. Blood samples were
collected immediately upon admission and subsequently processed by
centrifugation. Plasma-EPs were stained with Calcein-AM and analyzed
via flow-cytometry. Clinical parameters were assessed retrospectively. The
prognostic value of significant variables was calculated using receiver op-
erative characteristics analysis. Significant predictors from four categories
were integrated into the calculation of the STOP score.

Results: Of the 124 patients included, 29 (23.4%) developed sepsis.
Significant differences between sepsis and non-sepsis cohorts included
orized reproduction of this article is prohibited.
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an increased ISS (34 vs. 24), decreased leukocyte counts on day one post-
trauma (leukocytes d1; 7.42 vs. 10.11 x 109/L), higher packed red blood
cell transfusion (PRBC) rates in the first 24 hours (5.36 vs. 2.48 units),
and decreased rates of EPs (12418 vs. 16978 particles/μL). For STOP
score calculation, two points were assigned for values below the cut-off
in leukocytes (≤8.50) and EPs (≤12639), and one point each for 24 h-
PRBC-transfusion (≥1.00) and ISS (≥25). A STOP score≥ 4 had a pos-
itive predictive value of 59.4% for sepsis development, with a sensitivity
of 65.5% and specificity of 86.3%.

Conclusions: Integrating ISS, leukocytes d1, 24 h-PRBC-transfusion
rate and EP rate into the STOP score supports very early identification of
multiple trauma patients at elevated risk for sepsis.

Fundedby theDFGRE3304/12-1withinFOR5417/1 project nr. 465409392
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DYNAMIC PROFILING OF TNF-PRODUCING IMMUNE
CELLS PREDICTS SURVIVAL AND ORGAN DYSFUNCTION
IN POLYTRAUMA
Lena-Marie Reichardt1, Bianca Hindelang1, Kim Lena Hamberger1,
Tom Funk1, Samuel Hofmann1, Jasmin Maria Bülow1,
Lisa Wohlgemuth2, Florian Gebhard2, Markus Huber-Lang3,
Borna Relja1, and Christian B. Bergmann1. 1Translational and
Experimental Trauma Research, Department of Trauma-, Hand-,
Plastic- and Reconstructive Surgery, Ulm University Medical Center,
89081, Ulm, Germany; 2Department of Trauma-, Hand-, Plastic- and
Reconstructive Surgery, Ulm University Medical Center, 89081 Ulm,
Germany; 3Institute of Clinical and Experimental Trauma Immunology,
Ulm University Medical Center, 89081 Ulm, Germany

Background: The cytokine Tumor Necrosis Factor (TNF) triggers
pro-inflammatory activation of immune cells. The stimulated production
of TNFa correlates with clinical outcome in septic and critically ill non-
septic patients. Moreover, a reduced capacity to produce TNFα in LPS
stimulated blood is predictive for patients’ outcome in trauma, surgery
and sepsis. We hypothesized whether the phenotypic characterization of
TNF producing cells and the functional release of TNF within 24 hours
serves to identify patients at risk for adverse outcome within 24 hours

Methods: Polytraumatized patients (n = 28; Injury Severity Score
(ISS)≥ 18) blood samples were collected in a level one academic trauma
center on admission, after 8 and 24 hours. Systemic myeloid derived cells
and their subtypes were phenotyped and quantified via counting and flow
cytometry. Spontaneous and stimulated TNF production in whole blood
(WB) was assessed via Enzyme Linked Immuno Spot (ELISpot). Alle
values were used to predict in-hospital survival and multiple organ dys-
function syndrome within 24 hours using Receiver Operating Curves
(ROCs) with an Area under the Curve (AUC) of > = 0.8.

Results: On admission the absolute systemic cell count of CD62L +
ICAM1- neutrophils predicted survival with an AUC of 0.81 (p = 0,0229)
whereas the best predictive value for MODS was the total expression of
TFN after LPS stimulation (AUC 0.73, p = 0,0502). At 8 hours the PMA-
stimulated TNF-production (spot size) predicted MODS with an AUC of
0.86 (p = 0,0017)whereas CD62L+ ICAM1- neutrophils best predicted sur-
vival (AUC 0,79, p = 0,0458). At 24 hours ROC provided no AUC >0.8.

Conclusions: Our data suggests that the phenotypic and functional
characterization of TNF producing cells serves as a predictive tool in
polytraumatized patients within hours after injury. Interestingly in-hospital
survival and MODS can be predicted at different timepoints underlining
the importance of interpreting immundysfunction dynamically.
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DISTINCT HOST RESPONSE SIGNATURES ACROSS SEPSIS
ETIOLOGIES IN INDIA
Jason J. Biemond1, Venkat A. Earny2,3, Harjeet Virk4,
Anusree Adukkadukkam2,3, Anjali Girish2,3, Augustijn M. Klarenbeek1,
Copyright © 2025 by the Shock Society. Unauthor
Hessel Peters-Sengers1,4, Joe M. Butler1, Chiranjay Mukhopadhyay2,3,
W. Joost Wiersinga1,6,7, and Tom van der Poll1,6,7. 1Center for Infection
and Molecular Medicine, Amsterdam University Medical Center,
Location AMC, University of Amsterdam, Amsterdam, The
Netherlands; 2Department of Microbiology, Kasturba Medical College,
Manipal, Manipal Academy of Higher Education, Manipal 576104,
Karnataka, India; 3Center for Emerging and Tropical Diseases (CETD),
Manipal Academy of Higher Education, Manipal 576104, Karnataka,
India; 4Department of Microbiology, Queen Alexandra Hospital,
Portsmouth Hospitals University National Health Service Trust,
Portsmouth, United Kingdom; 5Department of Epidemiology and Data
Science, Amsterdam University Medical Center, Location Vrije
Universiteit Amsterdam, Amsterdam, The Netherlands; 6Amsterdam
institute for Immunology and Infectious Diseases, Infectious Diseases,
Amsterdam, The Netherlands; 7Division of Infectious Diseases,
Department of Medicine, Amsterdam University Medical Center,
University of Amsterdam, Amsterdam, The Netherlands

Background: Sepsis is a heterogeneous condition caused by a range
of pathogens, including bacteria and viruses. Most of our current un-
derstanding of sepsis comes from high-income settings, despite the highest
burden being in low- and middle-income countries (LMICs). Here, we
address this gap by directly comparing different infectious causes of sepsis
in India to identify shared and pathogen-specific host response patterns.

Methods: Patients fulfilling the sepsis-3 diagnostic criteria were en-
rolled within 24 hours of ICU admission inManipal, India. We measured
23 plasma biomarkers reflecting changes in key host response pathways
implicated in sepsis pathophysiology: endothelial activation and coagula-
tion, organ damage and inflammation, cytokine response, and chemokine
release. We compared sepsis caused by pathogen groups and between 14
different pathogens.We applied variance partitioning analysis to quantify
the pathogen share on host-response variance.

Results:We included 974 sepsis patients; in 54.1% a causative path-
ogen was identified (311 bacterial, 149 viral, 67 polymicrobial). Variance
partitioning analysis revealed that, in addition to severity of disease, the
causative pathogen independently explained a significant proportion of the
variation in host response biomarker levels (4%-24%). Bacterial sepsis
was associated with stronger activation of endothelial, coagulation, inflam-
mation, and cytokine responses as compared to viral sepsis. Sepsis due to
Orientia tsutsugamushi (scrub typhus) was particularly associated with pro-
found endothelial cell activation (syndecan-1, VCAM-1), systemic inflam-
mation (ferritin) and cytokine release (TNF, IFN-γ, GM-CSF). Sepsis
caused by viral hemorrhagic fevers (dengue, Kyasanur Forest Disease)
was accompanied by higher biomarker levels across all pathophysiolog-
ical domains as compared to sepsis caused by SARS-CoV2 or influenza.

Conclusions: Distinct host response signatures across pathogens
highlight the biological heterogeneity of sepsis in this LMIC cohort.
These findings underscore the need for pathogen-aware diagnostics and
tailored treatment strategies, particularly in tropical settings where a di-
verse range of infectious agents contribute to sepsis.
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WHEN WEIGHT FALLS, MITOCHONDRIA RISE: EARLY
SEPSIS-INDUCED WEIGHT LOSS BOOSTS LONG-TERM
MITOPHAGYAND MITOCHONDRIAL BIOGENESIS IN THE
SKELETAL MUSCLE
Kacper Bielak1, Sergiu Dumitrescu2, Nobuto Nakanishi3,
Yoshihisa Fujinami3, Naimeh Hashemi2, Grażyna Hoser1,
Shigeaki Inoue4, Marcin Osuchowski2, and Tomasz Skirecki✞1.
1Department of Translational Immunology and Experimental Intensive
Care, Center of Postgraduate Medical Education, Warsaw, Poland;
2Ludwig Boltzmann Institute for Traumatology, the Research Center in
Cooperation with AUVA, Vienna, Austria; 3Department of Disaster and
Emergency Medicine, Department of Surgery Related, Kobe University
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Graduate School of Medicine, Kobe, Japan; 4Department of Emergency and
Critical Care Medicine, Wakayama Medical University, Wakayama, Japan

Background: Post-septic long-term muscle weakness is linked to
mitochondrial dysfunction.However, regulation ofmitochondrial biogenesis
and mitophagy in skeletal muscle (SkM) after sepsis remains elusive. To
assess long-term mitochondrial biogenesis (Pgc1a-Nrf1/2-Tfam) and
mitophagy (Pink1-Parkin pathway) activity in SkM in a cecal ligation
and puncture (CLP) mouse model of chronic sepsis.

Methods: 82 female C57BL/6 mice (3–4 months) underwent CLP
and were monitored for body weight (BW), temperature, sickness, serial mus-
cle μCT and RotaRod. At weeks (w) 1, 4, and 12, hindlimb SkMs were har-
vested for RT-qPCR,Western blot, histology, and high-resolution respirometry.
For data analysis, CLP mice were retrospectively stratified into high- and low
BW loss at w1 (high/low-BWL-w1) groups and compared to controls.

Results:CLP induced varying BWL, hypothermia, and elevated sick-
ness scores at w1. μCT revealed reduced gastrocnemius volume (VGAS) at
w1, correlating withΔBW. Both BWand VGAS increased from w1 to w12
(independently of BWL-w1) accompanied by stable expression of Fbxo32/
MURF1 atrophy markers. Mitochondria biogenesis-related mRNA of
Pgc1α and Tfam remained unchanged. Conversely, Pgc1α protein level
was elevated at w1 (~2.7-fold; higher in high-BWL-w1) and w4 (~2-fold);
Tfam protein trended upwards to w12 (higher in high-BWL-w1). We ob-
served upregulation of mitophagy-related mRNAs: Pink1 (~2.25-fold),
Map1lc3a (~3-fold) and Map1lc3b (~2.15-fold) at w1, especially in high-
BWL-w1. Western Blot showed increased levels of: Pink1 (~2.4-fold) at
w1, Sqstm1 (~2.15-fold) and Parkin (~1.8-fold) at w4 and w12. Their ex-
pressions were BWL-w1-dependent: at w4 (Sqstm1, Parkin; higher in
high-BWL-w1) and w12 (Parkin; higher in low-BWL-w1). Respirometry
demonstrated OXPHOS stability and maximal respiratory capacity gradu-
ally decreased fromw1 to w12. RotaRod showed no functional differences.

Conclusions: CLP leads to a long-term upregulation of mitophagy
and mitochondrial biogenesis pathways despite muscle mass/volume re-
covery. Importantly, long-term activities of both pathways appear to be
more enhanced in high-BWL-w1 subgroup.
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ALCOHOL-DEPENDENT REGULATION OF ENERGY
METABOLISM BY NF-ΚB SIGNALING IN HEPG2 CELLS
Jasmin Maria Bülow1, Minh Tram Vo1, Alessa Wagner1,
Helen Rinderknecht1, and Borna Relja1.
1Translational and Experimental Trauma Research, Department of
Trauma, Hand, Plastic and Reconstructive Surgery, Ulm University
Medical Center, Ulm, Germany

Background: NF-κB signaling modulates both immune responses
and metabolic pathways after trauma. Recent research indicates an
alcohol-dependent regulation of NF-kB signaling, resulting in reduced
immune response in the liver after trauma. Deubiquitinated enzymes
such as A20 appear to play an important role in this regulation. While
the interplay between NF-κB and metabolic pathways is recognized,
and vice versa, the influence of alcohol on this interaction remains poorly
understood. To investigate whether alcohol-dependent regulation of NF-κB
signaling modulates the metabolic response in hepatocytes?

Methods: HepG2 wildtype and HepG2 A20 knockout cells (A20
KO)were stimulated for 24 h with a low (50mM) or high (200mM) con-
centration of alcohol. Metabolic activity was measured using the
SeahorseXFMito Stress test. The expression of glycolysis- and oxidative
phosphorylation-related genes was evaluated.

Results: In wildtype cells, high dose alcohol significantly increased
basal and ATP-linked respiration without affecting ATP production rates
from glycolysis or oxidative phosphorylation. Gene expression of key meta-
bolic markers such as HK2, LDH, HSD17B10 or FOXRED1 remained un-
changed in wildtype cells. Alcohol stimulation in both concentrations had
no influence on metabolism in HepG2 A20 KO cells. However, compared
Copyright © 2025 by the Shock Society. Unauth
to HepG2 wildtype cells, HepG2 A20 KO cells show an increased basal
respiration in unstimulated cells as well as in cells stimulated with low al-
cohol concentration. In addition, depletion of A20 leads to significantly
increased energy production through glycolysis, in form of ATP, even
without alcohol stimulation. Furthermore, LDH andHSD17B10 gene ex-
pression levels were significantly higher in HepG2 A20 KO cells under
both low and high alcohol stimulation compared to wildtype cells, while
other genes measured remained unaffected.

Conclusions: Our data demonstrates that alcohol influences energy
metabolism in hepatocytes in an A20-dependent manner. Given the cen-
tral role of NF-κB signaling in the immune and metabolic response to
trauma, these results suggest that alcohol-induced alterations in A20 ac-
tivity may impair hepatic metabolic adaptation after trauma. This high-
lights A20 as a potential target for mitigating alcohol-related inflamma-
tory and metabolic dysregulation in trauma patients.

Fundedby theDFGRE3304/12-1withinFOR5417/1project nr. 465409392
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TRAUMA-INDUCED FUNCTIONAL CHANGES OF HUMAN
DERMAL LYMPHATIC ENDOTHELIAL CELLS
Julia Burger1, Wolfgang Sievert1, Lena Doerfer1,
and Markus Huber-Lang1. 1Institute of Clinical and Experimental
Trauma Immunology, Ulm University, Germany

Background: The skin is an emerging target tissue after minor andmajor
trauma which is the first layer that is exposed to the inflicting trauma vector.
This may cause an enhanced susceptibility to infection and structure-function
changes of the corresponding microcirculation including the lymphatic
system. The lymphatic endothelium is not only involved in the immune
response and barrier function but also in liquid homeostasis. However, little
is known about the impact of danger- and pathogen-associated molecular
patterns (DAMPS and PAMPS) on the lymphatic endothelium. Therefore,
the aim of present study is to in vitro characterize the functional changes
of the lymphatic endothelium in response to DAMP and PAMP exposure.

Methods: Human dermal lymphatic endothelial cells (HDLECs)
from an adult donor were cultured and stimulated under four conditions,
which included a DAMP trauma cocktail (including histones, mtDNA,
IL-1ß, IL-6, and IL-8) and LPS as PAMP. In a time-dependent design,
the gene expression was quantified by qPCR and the chemokine secre-
tion was determined by ELISA and a LEGENDplexTM. Statistical analy-
ses were performed by ANOVAwith post hoc testing.

Results:HDLECs responded to trauma cocktail exposure with signif-
icantly pro-inflammatory (e.g. ICAM-1, CXCL5, and IL-8) increase.
Furthermore, angiogenetic markers (e.g. PlGF, sFlt-1, and KDR) were
also significantly altered. Of note, the maximal effect within an incuba-
tion period of 24 h was seen in IL-8 secretion by an increase of more than
nine times higher starting from the 6 h time point indicating a time-
dependent pro-inflammatory monocyte attracting.

Conclusions: In conclusion, the lymphatic endothelium seems to play
a crucial role in adhesion processes, permeability regulation and inflam-
matory response. However, the response to DAMPs and PAMPs appears
different and requires a future in vivo translation of the findings.
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CHARACTERISING SEPSIS SHORT-TERMMORTALITY
RISK USING TWO ORTHOGONALTRANSCRIPTOMIC
SCORES
Joe M. Butler1, W. Joost Wiersinga1,2, and Tom van der Poll1,2.
1Center for Infection and Molecular Medicine, Amsterdam University
Medical Centers - Location AMC, University of Amsterdam,Amsterdam
Institute for Infection and Immunity, Amsterdam, The Netherlands;
2Department of Medicine, Division of Infectious Diseases, Amsterdam
University Medical Centers - Location AMC, University of Amsterdam,
Amsterdam, The Netherlands
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Background: Host responses during sepsis are highly heterogeneous,
complicating the identification of patients at risk of short-term mortality
or those potentially benefitting from targeted therapies. To identify blood
gene expression scores that associate with 7-day mortality in sepsis.

Methods: Whole-blood transcriptomes were measured in patients
with sepsis at ICU admission using microarray. Logistic regression was
used to identify genes significantly associated with 7-day mortality.
Genes with expression levels highest in non-survivors and lowest in
health were defined as upregulated-severity (US) genes; genes with
levels highest in health and lowest in non-survivors as downregulated-
severity (DS) genes.

Results:We enrolled 1085 sepsis patients, in whomwe identified 315
US genes and 754 DS genes. Gene set enrichment analysis showed that
US genes most significantly associated with increased neutrophil degran-
ulation and mitotic G1 phase and G1/S transition; DS genes with de-
creased interferon signalling. Principal component analyses were per-
formed on the two gene sets separately; the first principal component
score of each set was used as a patient’s summary score for US genes
(US-score) andDS genes (DS-score). US- and DS-scores showed a mod-
est negative correlation (r = -0.42). We next determined orthogonal US-
and DS-scores using a decorrelation transform, giving more weight to
genes orthogonal across the two gene groups and less weight to more cor-
related genes. Patients within the highest orthogonal US- and DS-scores
presented with the highest disease severity (SOFA), had the highest 7-day
mortality and were more likely to have an abdominal source of sepsis.
Only the orthogonal DS-score was associated with ICU-acquired infec-
tions (P = 0.001).

Conclusions: Distinct upregulated and downregulated gene sets in
whole blood associate with 7-day mortality in sepsis. A newly developed
score based on downregulated genes link with the subsequent occurrence
of ICU-acquired infections. US- and DS-genes may indicate potentially
modifiable targets for sepsis treatment.
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POST SEPSIS EXERCISE THERAPY ENHANCES CD4 T CELL
RECOVERY IN THE LUNG
Preethi Jayakumar1, Xingping Huang, Hai Huang1,
and Meihong Deng1. 1The Feinstein Institute for Medical Research,
Manhasset, New York, USA

Background: Sepsis survivors often develop persistent immuno-
suppression, increasing their risk of recurrent infections. Currently, no
effective strategies exist to reverse this dysfunction. While exercise therapy
aids post-sepsis recovery of muscular and cardiorespiratory functions,
its effects on immune function remain unclear.

Methods: Using a murine model of sepsis induced by cecal ligation
and puncture (CLP, 60% survival rate), we investigated the impact of
post-sepsis exercise therapy (PSET) on immune recovery. After one
week of recovery, survivors underwent four weeks of PSET or remained
sedentary (Sed) before infection with Pseudomonas aeruginosa (PA,
5 � 107 CFU, i.n.). CD4 T cell percentages declined from 24 hours to
five weeks post-CLP, recovering by 10 weeks, and IFN-γ+ CD4 T cells
remained suppressed, confirming the model’s relevance to sepsis-
induced immunosuppression.

Results: Notably, PSET improved survival after secondary PA infec-
tion by reducing bacterial load and IL-6 levels in the lung. PSET also in-
creased CD4 T cell percentages in the lung compared to Sed. Single-cell
RNA sequencing revealed that CD4 T cells from Sed mice exhibited up-
regulated ribosome biosynthesis pathways, whereas PSET shifted their
transcriptomic profile toward naïve control levels and enhanced expres-
sion of genes linked to CD4 T cell activation and proliferation.

Conclusions: Our findings indicate that PSET protects against sec-
ondary PA infection by promoting CD4 T cell recovery in the lung. Un-
Copyright © 2025 by the Shock Society. Unauthor
derstanding the mechanisms underlying this immunomodulation could
inform exercise-mimicking therapies for exercise-intolerant patients to
prevent and treat recurrent infections.
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THE EFFECT OF DIFFERENTADRENORECEPTOR
BLOCKERS ON FRACTURE HEALING OF
NON-OSTEOPOROTIC AND OSTEOPOROTIC BONE
Sandra Dieterich1, Christoph Kölbl1, Anita Ignatius1,
and Melanie Haffner-Luntzer1. 1Institute of Orthopaedic Research and
Biomechanics, Ulm University, Ulm, Germany

Background: Osteoporosis is the most common metabolic bone
disease characterized by low bone mass and increased fracture risk.
Fracture healing is impaired in osteoporotic patients highlighting the
urgent need for new therapeutic strategies. Recent findings suggest that
sensory and sympathetic nerve fibers, and particularly adrenergic signaling,
play a crucial role during fracture healing and may also contribute to the
pathogenesis of osteoporosis. Supporting this, our RNASeq data revealed a
marked enrichment of adrenergic signaling pathways in the fracture callus
of osteoporotic mice. Moreover, osteoporotic mice displayed increased
numbers of neutrophils in the early fracture hematoma. Notably, the
treatment of non-osteoporotic mice with the non-selective β-blocker
Propranolol immediately before fracture resulted in reduced neutrophil
infiltration. We hypothesize that adrenergic signaling contributes to the
disregulated early immune response, thereby impairing fracture healing
in osteoporotic bone.

Methods: We investigated the effect of different adrenoreceptor
blockers - Propranolol (unspecific β-blocker), Butoxamine (specific
β2-blocker), and Phentolamine (unspecific ⍺-blocker) - on fracture
healing in non-osteoporotic and osteoporotic mice. Postmenopausal oste-
oporosis was induced by ovariectomy (OVX) at 12 weeks of age. A stan-
dardized femur osteotomy stabilized with an external fixator was per-
formed four weeks later. The blockers were injected subcutaneously at
the day of fracture and for the following three days. Fracture healing
was analyzed at day 1, 3 and 21 using FACS, μCT and biomechanical
testing.

Results: Short-term adrenoreceptor blockade did not influence the de-
velopment of osteoporosis itself. However, β-blocker treatment impaired
fracture healing in non-osteoporotic mice, while it mitigated the negative
effects of postmenopausal osteoporosis on fracture healing observed by
altered bending stiffness and bone formation, most likely due to reduced
neutrophil infiltration. In contrast ⍺-blocker treatment failed to improve
fracture healing in osteoporotic mice.

Conclusions: Further in-depth analyses are required to determine the
potential beneficial effects of β-blockers on osteoporotic fracture healing
and to elucidate the underlying effects.
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TEMPORAL DYNAMICS OF INFLAMMATION AND
WNT/β-CATENIN SIGNALING IN THE MURINE LUNGS
AFTER POLYTRAUMA
Rui Ding1, Claudia Neunaber2, Katrin Bundkirchen2, Borna Relja1,
and Helen Rinderknecht1. 1Translational and Experimental Trauma
Research, Department of Trauma, Hand, Plastic and Reconstructive
Surgery, University Ulm, Ulm, Germany; 2Hannover Medical School,
Department of Trauma Surgery, Hannover, Germany

Background:Trauma remains the leading cause of death and disability
among Europeans under 40 years of age and can result in direct and
indirect lung injuries through complex pathophysiological mechanisms.
Nevertheless, research focusing on long-term effects of polytrauma in-
cluding the lungs is limited. The aim of this study was to investigate
ized reproduction of this article is prohibited.
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the long-term effects of polytrauma on pulmonary inflammation and
regeneration.

Methods: 96 male 12-weeks-old C57BL/6 N mice were randomly
assigned to sham or polytrauma group. The polytrauma animals under-
went hemorrhagic shock with resuscitation, blunt thoracic trauma, femo-
ral osteotomy with external fixation, and laparotomy. Sham animals re-
ceived only anesthesia and external fixation. Gene and protein expression
in lung tissue and bronchoalveolar lavage fluid (BAL) were assessed on
days 1, 3, 5, 7, 14, and 21 post-injury (dpi) by qRT-PCR and ELISA.

Results: CCL2 levels in BAL and lung tissues significantly increased
one dpi and remained consistently low at all subsequent time points. A
comparable but less pronounced early increase was also observed in
sham animals. Polytrauma resulted in an early downregulation of IL-6
and IL-10 expression (1 and 3 dpi) compared to sham, but a biphasic in-
crease at 5, 7 and 21 dpi. This late increase was not observed in BAL.
Gene expression levels ofWnt3a, Wnt10b and β-catenin peaked in sham
animals 3 dpi, and gradually decreased until 21 dpi. Same factors showed
a peaking expression 5 dpi which remained elevated until 21 dpi in
polytrauma. Sost expression remained constant in both groups and
showed a significant decrease 21 dpi in sham and an increase in
polytrauma.

Conclusions: Polytrauma induces a dynamic and prolonged regula-
tion of pulmonary inflammation and repair mechanisms. The observed
delayed cytokine responses and sustained activation of Wnt signaling
pathway suggest a shift in the timing and nature of lung tissue regenera-
tion following trauma.
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MAPPING THE HOST RESPONSE IN CRITICALLY ILL
PATIENTS WITH ASPIRATION PNEUMONIA AT ICU
ADMISSION
Susanne E. Doeleman1, Erik H.A. Michels1, Joe M. Butler1,
Hessel Peter-Sengers1,2, Roos I. Frolke1, Fabrice Uhel3, Olaf L. Cremer4,
and Tom van der Poll1,5. 1Amsterdam UMC, Centre for Infection
and Molecular Medicine (CIMM), location Amsterdam Medical Centre,
Amsterdam, The Netherlands; 2Amsterdam UMC, Departement of
Epidemiology and Data Science, Location Vrije Universiteit,
Amsterdam, The Netherlands; 3Médecine Intensive Réanimation, Hôpital
Louis Mourier, Assistance Publique - Hôpitaux de Paris, Colombes,
France; 4UMC Utrecht, Department of Intensive Care Medicine, Utrecht,
The Netherlands; 5Amsterdam UMC, Division of Infectious Diseases,
location Amsterdam Medical Centre, Amsterdam, The Netherlands

Background: The immunopathology of aspiration pneumonia
(AP) is poorly understood, even though AP accounts for up to 15% of
all cases of community-acquired pneumonia. This hinders opportuni-
ties for precision medicine targeting the host response in AP. We aimed
to characterize distinct features of the immune response in critically ill
patients with community-acquired AP in comparison to non-aspiration
community-acquired pneumonia (non-AP) at intensive care unit (ICU)
admission.

Methods: We analyzed clinical characteristics, disease outcomes, 42
plasma biomarkers and whole blood transcriptomes in patients with
community-acquired AP and non-AP upon admission to the ICU of
two tertiary hospitals in The Netherlands. Plasma biomarkers were indic-
ative of key pathophysiological mechanisms in pneumonia, including en-
dothelial cell activation, coagulation activation, inflammation, and organ
damage.

Results: A total of 197 patients were enrolled, out of whom 53 had
AP and 144 non-AP. Immunosuppression and chronic respiratory insuf-
ficiency were more frequent premorbid conditions in the non-AP group.
30-day mortality rates did not differ significantly between groups (34%
in AP versus 25.9% in non-AP). AP patients were characterized by re-
Copyright © 2025 by the Shock Society. Unauth
duced plasma biomarker levels indicative of systemic inflammation and
endothelial activation. Gene set enrichment analysis of whole blood
transcriptomes in patients with AP showed dampened gene expression
of genes linked to hemostasis, as well as heightened expression of adap-
tive and innate immunity pathways.

Conclusions:To our knowledge, this is the first comprehensive multi-
omics study on the host response to AP. Our analyses reveal that the im-
munopathology associated with AP differs considerably from that asso-
ciated with non-AP upon ICU admission. Our findings may assist in
identifying potential targets for future immunomodulatory trials in pa-
tients with AP.
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TISSUE FACTOR KNOCKOUTABOLISHES THE LETHAL
PRO-COAGULANT EFFECTS OF MSC-DERIVED
EXTRACELLULAR VESICLES IN A RAT MODEL OF
HAEMORRHAGIC-TRAUMATIC SHOCK
Sergiu Dumitrescu1, Johannes Österreicher1, Susanne Drechsler1,
Christoph Schlimp1, Mohammad Jafarmadar1, Johannes Zipperle1,
Wolfgang Holnthoner1, and Marcin Osuchowski1. 1Ludwig Boltzmann
institute for traumatology, the research centre in cooperation with AUVA,
Vienna, Austria

Background: Haemorrhagic traumatic shock (HTS) frequently leads
to systemic inflammation, coagulopathy, multiple organ failure and death.
Mesenchymal stem cell (MSC)-derived extracellular vesicles (EVs) show
therapeutic promise in chronic diseases but their potential in critical care
remains unclear. We hypothesized beneficial effects of MSC-EVs on organ
function and inflammation in a severe HTS rat model.

Methods: HTS was induced via controlled blood loss after laparot-
omy (targeted base excess ≤-8), followed by restrictive (RR) and full
(FR) crystalloid resuscitation mimicking pre-/in-hospital care. Rats were
randomized for placebo or 5 � 109 EVs/kg i.v. 20 minutes post-RR. We
used two EV types: wildtype (EVwt) and TF-depleted (EVTF-ko). In a
mild rat HS experiment, we repeatedly measured pro-coagulative effects
of EVwt administration. We separately assessed ex vivo impact of both
EV types in rat and human blood.

Results: EVwt exacerbated 7-day mortality by 60% (n = 9/group; 1
death in placebo) but without altering organ function and pro-
inflammatory cytokine release (IL-1β, IL-6, TNF, MCP-1) and despite
a 4-fold elevation of anti-inflammatory IL-10 (p < 0.05). EVwt adminis-
tration induced an immediate pro-coagulative effect in mild HS rats:
clotting time (CT) and clot formation time (CFT) decreased by 10 and
40% (p < 0.01). Human/rat blood exposed ex-vivo to EVwt showed sim-
ilar effects (p < 0.01): decreased CT (47/67%) and CFT (44/41%), and
increased MCF (15/7%). Next, we generated EVTF-ko by knocking out
the F3 gene; a full TF loss at protein level was confirmed by Western
Blot. In the repeated human/rat ex vivo experiments, administration of
EVTF-ko (or TF-neutralizing antibodies) completely abrogated the pro-
coagulative EV effects. Preliminary data show no detrimental short-
term effects of EVTF-ko in the same rat model of severe HTS.

Conclusions: Early administration of wildtype MSC-EVs in severe
HTS can be detrimental, likely due to TF-mediated pro-coagulative ac-
tivity. This adverse effect was mitigated by genetic deletion of TF from
the EVs.
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DEPLETION OF INFLAMMATORYAND PROCOAGULANT
MEDIATORS BY CYTOSORB IN SEPSIS PATIENTS – AN
INTERIM ANALYSIS
Tanja Eichhorn1, Marwa Mostageer1, Vladislav Semak1,
Benedikt Schrutka-Sattler2, Christoph Hörmann2, and Viktoria Weber1.
1Department for Biomedical Research, University for Continuing
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Education Krems, Krems, Austria; 2Clinical Department of Anaesthesi-
ology and Intensive Care Medicine, University Hospital St. Poelten, Karl
Landsteiner University of Health Sciences, St. Poelten, Austria

Background: Sepsis is a life-threatening condition characterized by
a dysregulated host response to infection, resulting in excessive in-
flammation and immunothrombosis. CytoSorb, an extracorporeal
hemoadsorption system, has emerged as a potential therapeutic interven-
tion to modulate the hyperinflammatory response. We aimed to analyze in-
flammatory mediators as well as coagulation-related parameters in sepsis
patients undergoing CytoSorb treatment and to assess its immunomodula-
tory effects over time.

Methods: An interim analysis was performed after 24 sepsis patients
had been enrolled in this observational study. Plasma samples were col-
lected at baseline (0 h), after 6 and 24 hours of CytoSorb treatment.
Cytokines, chemokines, and growth factors were analyzed using the
Bio-Plex ProTM human cytokine 17-plex bead array (Bio-Rad).
Phosphatidylserine-exposing extracellular vesicles (Annexin5+ EVs)
and their cellular origin were analyzed by flow cytometry. Soluble tissue
factor (TF) levels were quantified by ELISA, while the EV-associated TF
activity was assessed via a factor Xa generation assay.

Results: In this cohort of sepsis patients, with a median SOFA score
of 12 and an all-cause mortality of 41.7%, CytoSorb treatment was asso-
ciated with a significant, progressive time-dependent reduction in inflam-
matory parameters, including interleukin (IL)-4, IL-6, IL-8, IL-10, tumor
necrosis factor-α, and granulocyte colony-stimulating factor. EV-TF ac-
tivity, though elevated in sepsis patients, showed a decreasing trend,
which did, however, not reach significance. EV-TF activity correlated
with soluble TF levels at 6 hours but not at baseline or 24 hours. EV
levels significantly increased within the first 6 hours of CytoSorb treat-
ment and returned to baseline after 24 hours, without affecting the relative
abundance of EVs derived from platelets, red blood cells, leukocytes, or
monocytes.

Conclusions: These interim findings suggest that CytoSorb may con-
tribute to the attenuation of systemic inflammation and point towards a
potential role in influencing immunothrombotic processes in sepsis. Fur-
ther patients will be included and analyzed to confirm and expand upon
these findings.
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REAL-TIME EXHALED METHANE MONITORING: A
DYNAMIC, NON-INVASIVE TOOLTO DETECTAND
DIFFERENTIATE BETWEEN MESENTERIC AND
PULMONARY CIRCULATORY FAILURE
Dániel Érces1, Anna Szabó2, Csilla Gombi2, Zoltán Varga3,
Szilárd Szűcs4, Attila Rutai1, Mihály Boros1, Andrea Szabó1,
and Gabriella Varga1. 1Institute of Surgical Research, University of
Szeged, Szeged, Hungary; 2Department of Optics and Quantum
Electronics, University of Szeged, Szeged, Hungary; 3Department of
Anaesthesiology and Intensive Therapy, University of Szeged, Szeged,
Hungary; 4Division of Cardiac Surgery, Second Department of Internal
Medicine and Cardiology Center, University of Szeged, Szeged,
Hungary

Background: Ileal perfusion correlates with exhaled methane (Ex-CH4)
when pulmonary circulation is intact. However, intensive care patients
often exhibit impaired perfusion in both pulmonary and gastrointestinal
systems, and respiratory surface area and pulmonary blood flow are
also known to influence Ex-CH4 levels. We aimed to develop a method
capable of detecting and distinguishing gastrointestinal and pulmonary
perfusion disorders.

Methods: Anesthetized, ventilated rats received CH4-enriched 0.9%
saline (CH4-NaCl; 6 ml/kg/h) either enterally via a gastric probe or intra-
venously. Mesenteric ischemia (MI; 60 min) was induced in Groups 1
Copyright © 2025 by the Shock Society. Unauthor
(MI-en) and 2 (MI-iv). The left pulmonary artery was occluded (PuO)
for 5 min in Groups 3 (PuO-en) and 4 (PuO-iv). In Study I, continuous
CH4-NaCl administration (enteral or intravenous, respectively) began
10 min before vascular occlusions, whereas in Study II, CH4-NaCl ad-
ministration was started during the occlusion phase. Both studies in-
cluded four groups (n = 6 each). Online Ex-CH4 measurements were per-
formed using photoacoustic spectroscopy; microcirculatory changes
were recorded with intravital videomicroscopy (Cytocam-IDF).

Results: Study I: Both enteral and intravenous CH4-NaCl administra-
tion resulted in increased Ex-CH4 levels; however Ex-CH4 was signifi-
cantly reduced by MI and PuO in the enterally treated groups but de-
creased only by PuO in the intravenous administration groups.

Study II: Enteral CH4-NaCl administration elevated Ex-CH4 only af-
ter MI resolution, whereas intravenous treatment resulted in an immedi-
ate increase in Ex-CH4 during MI. Neither route increased Ex-CH4 dur-
ing PuO.

In both studies, Ex-CH4 levels paralleled with the occlusion-induced
microcirculatory dysfunction of the affected organ and recovered during
reperfusion.

Conclusions: In this proof-of-concept study we have shown that
monitoring Ex-CH4 levels after combined application of enteral and in-
travenousmethane supplementation reliably differentiates and tracks pul-
monary and gastrointestinal perfusion disorders in real time and could
guide interventions in hemodynamically unstable patients.

Grant support: 2024-1.2.3-HU-RIZONT-2024-00033
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SINGLE-NUCLEUS TRANSCRIPTOMICS REVEALS
NEUROVASCULAR DYSFUNCTION IN SEPTIC PATIENTS
Liu Liu1, Pengfei Li1, Brent Wilkerson2, Yan Wu3, Meng Liu3,
and Hongkuan Fan1. 1Department of Pathology and Laboratory
Medicine, Medical University of South Carolina, Charleston, South
Carolina, USA; 2Department of Otolaryngology-Head andNeck Surgery,
Medical University of South Carolina, Charleston, South Carolina, USA;
3Department of Psychiatry and Behavioral Sciences, Medical University
of South Carolina, Charleston, South Carolina, USA

Background: Sepsis is a systemic inflammatory response to infection
and remains a leading cause of mortality in intensive care units. Sepsis-
associated encephalopathy (SAE), a frequent complication, results from
neurovascular injury and inflammation within the brain, often contribut-
ing to long-term cognitive impairments in survivors. Despite its preva-
lence, the specific dysfunctions of neurovascular cells during sepsis re-
main poorly understood. This study aims to characterize sepsis-induced
alterations in neurovascular cell populations, with a focus on signaling
dysregulation, cell reprogramming, and intercellular communication,
particularly among astrocytes, microglia, and other vascular-associated
cell types.

Methods: Postmortem hippocampal tissues from control individuals
and sepsis patients were obtained from the NIH NeuroBioBank and
MUSC Brain Bank. Single-nucleus RNA sequencing was performed
by Novogene. Data analysis utilized the Seurat package in RStudio,
and pathway enrichment was assessed using Gene Set Enrichment Anal-
ysis (GSEA) with Gene Ontology (GO) and Kyoto Encyclopedia of
Genes and Genomes (KEGG) databases.

Results: We identified profound transcriptional alterations across 21
distinct neurovascular cell populations. Astrocytes and microglia exhib-
ited strong activation signatures, shifting toward neurotoxic A1 and
pro-inflammatory M1 phenotypes. Communication analysis revealed in-
tensified astrocyte-microglia crosstalk that amplified inflammatory cas-
cades. Endothelial and mural cells displayed gene expression profiles
consistent with blood-brain barrier (BBB) breakdown, oxidative stress
responses, and compromised vascular stability. Trajectory analyses
ized reproduction of this article is prohibited.
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indicated coordinated maladaptive reprogramming in both glial and vas-
cular compartments under septic conditions. Pathways related to immune
activation, reactive oxygen species, and vascular permeability were se-
lectively enriched across cell types.

Conclusions: Our findings highlight a central role for aberrant glial-
vascular interactions in driving neurovascular dysfunction during sepsis.
This study provides novel insight into the mechanisms underlying SAE
and points toward potential therapeutic strategies aimed at preserving
or restoring neurovascular integrity in septic patients.
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EXTRACELLULAR VESICLES (EVS) CONTRIBUTE TO
POST-TRAUMATIC CARDIAC DYSFUNCTION AND
REMODELING BY PROMOTING OXIDATIVE STRESS AND
REDUCING THE VIABILITY OF CARDIAC FIBROBLASTS
Elmira Yazdani Far1, Jiaoyan Han1, Liudmila Leppik1, Ingo Marzi1,
and Birte Weber1. 1Department of Trauma Surgery and Orthopedics,
University Hospital, Goethe University Frankfurt, Frankfurt, Germany

Background: Cardiac dysfunction is a severe complication in polytrauma
(PT) patients. Circulating extracellular vesicles (EVs) are emerging
mediators of intercellular communication in systemic inflammation and
organ damage. However, their role in post-traumatic cardiac remodeling
and stress response, remains unclear. This study specifically explores
how EVs influence cardiac fibroblasts, which are key players in the re-
modeling process. To investigate the effects of plasma-derived EVs from
PT-patients on the viability and stress response of human cardiac fibro-
blasts (HCFs), aiming to elucidate the role of EVs in post-traumatic
cardiac dysfunction and remodeling.

Methods: EVs were isolated from plasma of healthy donors (n=9)
and PT patients with and without elevated Troponin (TnT) Levels as sign
of cardia dysfunction (TnT_High >50 pg/mL, TnT_Low <12 pg/mL;
n=21). PT plasma samples were collected at two time points: at emer-
gency room (ER) and 24 hours post-injury and characterized via nano-
particle tracking analysis (NTA). HCFs were stimulated with EVs for 4
and 24 hours and cell viability was assessed via AlamarBlue-, apoptosis
via Caspase-Glo® 3/7- and oxidative stress via CellROX® Green
Reagent - assays.

Results: NTA revealed no significant differences in concentration or
size distribution of plasma EVs from patients with TnT >50 pg/mL v.s.
TnT <12 pg/mL. PT-derived EVs from the TnT_High_24h (p=0.06)
and TnT_Low_ER (p≤0.05) groups significantly reduced HCF viability
compared to healthy donor EVs (p≤0.05). Caspase 3/7 activity remained
unchanged across all conditions. However, CellROX analysis showed a
marked increase in oxidative stress following stimulation with TnT_High_
24h EVs (p≤0.05).

Conclusions: EVs circulating after polytrauma may contribute to
early post-traumatic cardiac dysfunction by inducing oxidative stress in
cardiac fibroblasts, potentially compromising their viability and thereby
affecting subsequent cardiac remodeling. The active contribution of
EVs to the development of cardiac dysfunction, however, needs further
investigations. Additionally, the early stress response of other cardiac cell
types, such as cardiomyocytes, should be explored following trauma.
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TWO-DECADE TRENDS IN INCIDENCE AND MORTALITY
OF DISSEMINATED INTRAVASCULAR COAGULATION IN
TRAUMA PATIENTS
Satoshi Gando1,2, Masaki Takahashi1, and Takeshi Wada1.
1Department of Anesthesiology and Critical Care Medicine, Hokkaido
University Faculty of Medicine, Sapporo, Japan; 2Department of Acute
and Critical Care Medicine, Sapporo Higashi Tokushukai Hospital,
Sapporo, Japan
Copyright © 2025 by the Shock Society. Unauth
Background: Trauma is a major underlying cause of disseminated
intravascular coagulation (DIC), a life-threatening condition associated
with poor outcomes. We investigated temporal trends in the incidence
and mortality of DIC among trauma patients over a 20-year period and
evaluated its clinical impact.

Methods: This single-center retrospective study screened 2,028
trauma patients admitted to a tertiary emergency department (ED) be-
tween 2000 and 2020. Patients aged >16 years with at least one injury
of Abbreviated Injury Scale >3 were included. DIC was diagnosed upon
ED arrival. Trauma severity was assessed using the Injury Severity Score
(ISS). Shock was defined as systolic blood pressure <90 mmHg and lac-
tate >2 mmol/L on arrival. The study period was divided into four inter-
vals: A (2000–2005), B (2006–2010), C (2011–2015), andD (2016–2020).
Primary outcomes included in-hospital mortality and incidence of DIC.
Data are presented as medians.

Results: A total of 737 patients met inclusion criteria (n per period:
A=184, B=177, C=165, D=211). Patient age increased over time. In pe-
riod D, both ISS (22) and shock incidence (12.3%) rose, and the use of
tranexamic acid significantly increased from nearly 0% to ~60% after pe-
riod C. Although the incidence of DIC (15.8%, 23.7%, 22.4%, 16.1%)
and its mortality (17.2%, 38.1%, 10.8%, 14.7%) remained almost stable,
mortality differences between DIC and non-DIC patients diminished
across periods (A: 17.2% vs. 3.9%, p=0.016; B: 38.1% vs.8.1%,
p<0.001; C: 10.8% vs. 7.0%, p=0.491; D: 14.7% vs. 5.1%, p=0.055).

Conclusions: Despite changes in trauma severity and treatment strat-
egies, the incidence of DIC and its mortality among trauma patients re-
mained relatively constant over two decades. Validation through large-
scale multicenter studies is warranted to confirm the obtained results.

24

SEX-SPECIFIC EFFECTS OF EARLY LIFE STRESS ON BONE
FRACTURE HEALING
Dorothea Gebauer1, Tamara Schimmele2, Dominik Langgartner2,
Jana Bleher1, Anita Ignatius1, Stefan O. Reber2,
and Melanie Haffner-Luntzer1. 1Institute of Orthopedic Research and
Biomechanics, Ulm University Medical Center, Ulm, Germany; 2De-
partment of Psychosomatic Medicine and Psychotherapy, Ulm Univer-
sity Medical Center, Ulm, Germany

Background: Early life stress affects approximately 40% of the
world population and is an acknowledged risk factor for the development
of several somatic and affective disorders, some of which are associated
with elevated inflammation, osteoporosis and an increased bone fracture
risk. Furthermore, the susceptibility to stress-related disorders was shown
to be dependent on sex/gender. The purpose of this studywas to test whether
early life stress influences the inflammatory response and regeneration after
bone fracture, and whether these effects might be sex-specific.

Methods: The maternal separation procedure (separation of pubs
from their mother for three hours per day for the first 14 days of their life)
was used to introduce early life stress in C57BL/6N mice. At the age of
12 weeks, a standardized right femur osteotomy was introduced and sta-
bilized by an external fixator. Mice were euthanized three hours, 10 days
and 21 days post-fracture. Depending on the time point, cytokine assays,
histology, biomechanical testing and μCT measurements were used to
characterize the inflammatory response, functional outcome and fracture
callus tissue formation (n =4-11/group). Statistical analysis was con-
ducted using unpaired Student’s t tests.

Results:Male mice subjected to early life stress showed a reduced in-
flammatory response three hours after fracture, characterized by de-
creased expression of IL10, RANTES and TNFα in the fracture hema-
toma and plasma. However, the composition of the fracture callus and
bending stiffness assessed at days 10 and 21 after fracture did not differ
between stressed male mice and non-stressed controls. No significant
orized reproduction of this article is prohibited.
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differences were seen in female mice for all three time points and
assessed parameters.

Conclusions: Our results imply that early life stress affects the early
inflammatory phase of fracture healing in a sex-specific manner, while
these alterations did not result in long-term effects on callus tissue forma-
tion and functional outcome.
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PKCα-PHOSPHATASEFEEDBACKLOOPSINSEPSIS-ASSOCIATED
LIVER FAILURE: MOLECULAR INSIGHTS
Anna Gomeniuk1,2, Ling Xiong1,3, Carl-Magnus Svensson4,
Marc Thilo Figge3,5, Michael Bauer1,2, and Adrian T. Press1,2,6.
1Jena University Hospital, Department of Anesthesiology and Intensive
Care Medicine, Jena, Germany; 2Center for Sepsis Control and Care
(CSCC), Jena University Hospital, Jena, Germany; 3Beijing Friendship
Hospital, Capital Medical University, Department of Anesthesiology,
Beijing, China; 4Research Group Applied Systems Biology at Leibniz
Institute for Natural Product Research and Infection Biology, Hans Knöll
Institute (Leibniz-HKI), Jena, Germany; 5Institute of Microbiology,
Faculty of Biological Sciences, Friedrich Schiller University, Jena, Germany;
6Friedrich Schiller University Jena, Medical Faculty, Jena, Germany

Background: Excretory liver failure, characterized by early canalicular
membrane remodeling, involves the disruption of the brush border and
impaired elimination of bile acids (BAs). Protein Kinase C-α (PKCα)
knockout preserves canalicular structure and function, highlighting
PKCα’s central role in early hepatocellular remodeling during sepsis.
This remodeling entails the dephosphorylation and mislocalization of
Radixin, which anchors Multidrug Resistance-associated Protein 2
(MRP2) to the F-actin-rich canalicular membrane. The absence of
Radixin phosphorylation, controlled by protein phosphatases (PPs), dis-
rupts MRP2 localization and hinders BA clearance. Objective: Deter-
mine the molecular pathways by which PKCα induces dephosphoryla-
tion of Radixin, resulting in excretory liver failure.

Methods: In vitro, HepG2, HepG2-PKCα knockout, and HepaRG
cells were treated with PMA or inflammatory cytokines. PKCα activa-
tion was monitored by FLIM-FRET-biosensors and validated via cell
fractionation. Downstream signaling was analyzed using PP1/PP2-spe-
cific inhibitors. Fluorescence microscopy evaluated F-actin remodeling,
MRP2 localization, Radixin dephosphorylation, and RAB11A-mediated
endocytosis. Proximity ligation assays (PLA) were used to study protein-
protein interactions. Image data were quantified using JIPIPE and analyzed
with R. In vivo/Ex vivo, the peritoneal and contamination sepsis model
was done on FVB/N and PKCα knockout mice. Liver tissues were col-
lected 24-hours after infection to assess Radixin phosphorylation levels.

Results: In vitro, the FRET sensor detected PKCα activation within
15-minutes of PMA and 60-minutes after cytokine exposure, causing
Radixin dephosphorylation, canalicular F-actin remodeling, and MRP2
endocytosis involving RAB11A. These effects were absent in PKCα-de-
ficient cells. In vivo/Ex vivo, septic wild-type mice exhibited significant
Radixin dephosphorylation, this change was absent in PKCα-deficient
animals. Liver perfusion with PMA induced Radixin dephosphorylation,
which was reversed by a PKCα inhibitor, Midostaurin.

Conclusions: PKCα promotes Radixin dephosphorylation, cytoskel-
etal remodeling, andMRP2 endocytosis that impair bile acid clearance in
sepsis-induced liver failure. Inhibiting this pathway pharmacologically
reverses effects, positioning PKCα as a therapeutic target for intervention
with existing kinase inhibitor, Midostaurin.
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DESIGN OFARMED TARGETED sEVs TO BLUNT SYSTEMIC
PROPAGATION OF POST-TRAUMATIC INFLAMMATION
Maria Guerrero1, Thomas Seufferlein1, and Tim Eiseler1.
1Department of Internal Medicine I University Hospital, Ulm, Germany
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Background: Traumatic injuries can cause high mortality, largely
through uncontrolled systemic inflammation. We recently identified pro-
inflammatory small extracellular vesicles (sEVs) released from endothelial
cells as major amplifiers. Inhibiting their biogenesis with GW4869
normalized inflammation after thorax trauma in mice, but this inhibitor
is not clinically applicable. To create a clinically relevant therapy
option, we engineered endothelial-targeting sEVs armed with siRNAs
against interleukin-6 (IL-6) and the sEV-biogenesis enzyme nSMase2
to blunt post-traumatic inflammation

Methods:We designed an expression vector fusing human or murine
ICAM-1–binding peptides to a GPI-anchor consensus sequence, routing
the peptides into the plasma membrane and sEVs. These sEVs were pu-
rified from HEK293T (human) or NIH-3 T3 (mouse) supernatants by
size-exclusion chromatography and characterized according to MISEV
guidelines. Uptake efficacy and specificity was quantified in HUVEC
(human) or C166 (mouse) endothelial cells with ExoGlow-labelled
sEVs, ± competing serum sEVs, and after in vitro trauma by a
polytrauma cocktail (human PTC: IL-6, IL-8, IL-1β, C3a, C5a). sEVs
were armed with siRNAs against IL-6 and nSMase2 by electroporation.
Target depletion was assessed by ELISA.

Results: Presence of the ICAM-1-targeting construct in cells and
sEVs was validated byWestern blots, and sEVs met MISEV criteria. Up-
take by endothelial cells was dose-dependent and remained efficient de-
spite serum sEV competition in human/mouse in vitro systems, upon
PTC-stimulation, significantly exceeding parental sEV. Preferential up-
take in endothelial cells was also confirmed. Electroporated sEVs
achieved marked reductions of IL-6 and nSMase2 within 4 h. Currently,
targeted sEVs are produced for injections in mice 20 min after blunt chest
trauma to confirm in vivo efficacy.

Conclusions:Targeted sEVs efficiently deliver siRNAs to endothelial
cells and rapidly deplete IL-6 and nSMase2 despite competing serum
vesicles, indicating the potential to dampen the early post-traumatic in-
flammatory surge. Pending validation in mice, this platform may offer
translational relevance in abrogating post-traumatic inflammation.
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DEVELOPMENTAND VALIDATION OFAVASOPRESSOR
STAGING SCORE (VSS) FOR SEPTIC SHOCK: A
NON-INFERIORITY COMPARISONWITH THE
NOREPINEPHRINE EQUIVALENT (NEE) SCORE
Hyeji Lee1, Seung Won Ha1, Sang-Min Kim1, and Won Young Kim1.
1Asan medical Center, University of Ulsan College of Medicine,
Department of Emergency Medicine, Seoul, Republic of Korea

Background: The norepinephrine equivalent (NEE) score quantifies
the vasopressor and inotrope burden as a continuous measure of hemody-
namic support to reflect illness severity. However, its clinical utility is
limited by complex calculations, lack of standardization across stud-
ies, and poor adaptability to novel vasopressors. In the context of
protocolized sepsis care—where vasopressor administration is increas-
ingly standardized—we hypothesized that the number of concurrently
administered vasopressors may serve as a pragmatic surrogate marker
for illness severity. We therefore developed the Vasopressor Staging
Score (VSS), a simplified ordinal score reflecting the number of vaso-
pressors used. This trial aimed to evaluate whether the VSS demonstrates
non-inferior predictive performance for 28-daymortality compared to the
NEE score.

Methods:We analyzed a data of adult patients (≥18 years) with sep-
tic shock from a prospectively collected multicenter registry of the
Korean Shock Society between October 2015 and December 2019. Pa-
tients were categorized into three groups based on the number of vaso-
pressors administered during initial resuscitation: single, double, or triple
agent use. The Vasopressor Staging Score (VSS) was constructed as
ized reproduction of this article is prohibited.
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follows: single-agent use = 0–1 point, double-agent = 2 points, triple-
agent = 4 points. The predictive performance of the VSS for 28-day mor-
tality was compared to that of the NEE score using receiver operating
characteristic (ROC) curve analysis and DeLong’s test. A non-
inferiority margin of Δ = 0.025 for the AUC difference was predefined
to determine statistical non-inferiority of the VSS score relative to the
NEE score.

Results: Of 2,724 patients screened, 594 with do-not-resuscitate or-
ders were excluded, leaving 2,130 patients: 1,627 in the single group,
417 in the double group, and 86 in the triple group. The 28-day mortality
rates were 5.0% in the single group, 9.8% in the double group, and 20.9%
in the triple group. In the single group, norepinephrine alone was admin-
istered; vasopressin was used in 95.9% of the double group, and epineph-
rine was added in 88.4% of the triple group. The VSS demonstrated an
AUC of 0.6352 for predicting 28-day mortality, which was not signifi-
cantly different from the NEE score (AUC 0.6525; absolute differ-
ence = 0.0173, p = 0.16). The lower bound of the 95% confidence inter-
val for the AUC difference remained within the predefined non-inferiority
margin (Δ = 0.025).

Conclusions: In hospitals with protocolized sepsis care, the VSS, a
simplified ordinal measure based on the number of vasopressors used,
reflected illness severity and was non-inferior to the NE score. It may
serve as a practical tool for future research and risk stratification.
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ABSOLUTE LYMPHOCYTE COUNT DYNAMICS MAINLY
DRIVEN BYCD4+ T-CELL DEPLETION PREDICTS CLINICAL
OUTCOME IN SEVERE TRAUMA
Kim Lena Hamberger1, Lena-Marie Reichardt1, Bianca Hindelang1,
Tom Funk1, Samuel Hofmann1, Jasmin Maria Bülow1, Lisa
Wohlgemuth2, Markus Huber-Lang3, Florian Gebhard2, Borna Relja1,
and Christian B. Bergmann1. 1Translational and Experimental Trauma
Research, Department of Trauma, Hand, Plastic and Reconstructive
Surgery, Ulm University Medical Center, Ulm, Germany; 2Department
of Trauma, Hand, Plastic and Reconstructive Surgery, Ulm University
Medical Center, Ulm, Germany; 3Institute of Clinical and Experimental
Trauma Immunology, Ulm University Medical Center, Ulm, Germany

Background: A reduced absolute lymphocyte count (ALC) has
been associated with poor outcomes in critically ill patients, including
multiple organ failure and increased mortality. However, standardized
immunomonitoring methods for early high-risk stratification are still
unavailable. Therefore, exploring the relationship between ALC dy-
namics and clinical outcomes, as well as potentially associated specific
T-cell loss, remains crucial for further research. This study assessed the
prognostic value of ALC dynamics after severe trauma and analyzed
T-cell subset changes to explore their contribution to lymphopenia.

Methods: 38polytraumatizedpatients (InjurySeverityScore (ISS)≥18)
were enrolled. Blood samples were collected at 0, 8, 24, and 48 hours,
and on days 5 and 10. Differential blood counts were performed. Nine
healthy volunteers served as controls. Based on ALC kinetics at 48 h, pa-
tients were classified into four groups: persistent lymphopenia (PL), rap-
idly decreasing (RD), slowly rising (SR), and normal fluctuation (NF).
Groups were compared regarding unfavorable physical clinical outcome
(death or new long-term care), in-hospital mortality, intensive care unit
length of stay (ICULOS) and incidence of multiple organ dysfunction
syndrome (MODS). Flow cytometry was used to quantify total and naive
CD4+ and CD8+ T-cells.

Results: ALC significantly declined in all patients over 10 days com-
pared to controls. PL and RD correlated with unfavorable outcomes, in-
creased in-hospital mortality, prolonged ICU-LOS and higher MODS
incidence. CD4+ T-cell trajectories closely mirrored ALC groupings.
Comparing healthy subjects and patients revealed a significant reduction
Copyright © 2025 by the Shock Society. Unauth
of CD4+ T cell absolute and naive numbers. In contrast, CD8+ T-cell dy-
namics were less pronounced; naive CD8+ T-cells did not reveal a signif-
icant decrease.

Conclusions: ALC represents a simple and cost-effective early clini-
cal predictor in trauma care. Its decline is mainly driven by CD4+ T-cell
loss, with a smaller contribution from CD8+ T-cells. These findings sup-
port the clinical use of ALC as early high-risk predictor and underline the
need to preserve T-cell subsets following severe trauma.
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ASSOCIATION BETWEEN EMERGENCY DEPARTMENT
LENGTH OF STAYAND 28-DAY MORTALITY IN SEPTIC
SHOCK: A MULTICENTER PROSPECTIVE REGISTRY
STUDY IN KOREA
Jiwoo Han1, Hyojeong Kwon1, Youn-Jung Kim1,
and Won Young Kim1. 1Department of Emergency Medicine, Asan
Medical Center, University of Ulsan College of Medicine, Seoul,
Republic of Korea

Background: Reducing emergency department (ED) length of stay
(LOS) is considered quality indicator, aiming to improve patient flow
and outcomes. In Korea, the Ministry of Heath and Welfare recommends
ED LOS for severe illness patients to be less than 5 hours. However, it is
uncertain whether ED LOS impacts outcomes in septic shock. This study
aimed to investigate whether ED LOS is independently associated with
28-day mortality in adult patients with septic shock, using data from a
large multicenter Korean cohort.

Methods: This multicenter, prospective observational study analyzed
9,970 adult patients with septic shock enrolled between January 2016 and
December 2023 from the Korean Shock Society (KoSS) septic shock
registry. The registry includes data from 11 university-affiliated tertiary
EDs in Korea. Baseline characteristics were compared between 28-day
survivors and non-survivors. Univariate andmultivariable logistic regres-
sion were used to assess the relationship between ED LOS and 28-day
mortality. The multivariable model used Firth’s penalized likelihood
and adjusted for age, Sequential Organ Failure Assessment (SOFA)
score, comorbidities, and infection source.

Results: The overall 28-day mortality rate was 24.1%. In univariate
analysis, longer ED LOS was associated with a slight decrease in mortal-
ity risk (OR 0.996 per hour; 95% CI 0.993–0.998; p < 0.05). However,
this association was not significant in the multivariable model (OR
1.000; 95%CI 0.999–1.001; p = 0.36). Independent predictors of mortal-
ity included older age, higher SOFA score, metastatic cancer, and respira-
tory infection. Hepatobiliary and urinary tract infections were associated
with lower mortality.

Conclusions: In this large cohort study, ED LOS was not an indepen-
dent predictor of 28-day mortality after adjusting for illness severity and
comorbidities. These findings challenge the assumption that prolonged
ED stay alone worsens clinical outcomes, suggesting that risk stratifica-
tion and timely interventions may be more critical than absolute time
thresholds in the ED.
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IRON NANOCLUSTER–MEDIATED PHOTODYNAMIC
THERAPY ENABLES EFFICIENTAND SELECTIVE
BACTERIAL KILLING
Naimeh Hashemi1, Thomas Lindenhofer1, Magdalena Metzger1,
Silvio Kau-Strebinger2, Adelheid Weidinger1, Asmita Banerjee1,
Zahra Vaezi3, Marcin Osuchowski1, and Peter Dungel1.
1Ludwig Boltzmann Institute for Traumatology, The Research Center in
Cooperation with AUVA, Vienna, Austria; 2Department of Biomedical
Sciences and Pathobiology, Institute of Morphology, University of
Veterinary Medicine Vienna, Austria; 3Department of Bioactive
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Compounds, Faculty of Interdisciplinary Science and Technologies,
Tarbiat Modares University, Tehran, Iran

Background:Growing antibiotic-resistance demands innovative and
efficacious antibacterial strategies. Nanomaterial-based photodynamic
therapy (PDT) represents a promising alternative to conventional treat-
ments. This study investigates the antibacterial effects of hemoglobin-
derived iron nanoclusters (FeNCs) as a novel photosensitizer for PDT
against both Gram-negative and Gram-positive bacteria.

Methods: FeNCs were synthesized and characterized for their physi-
cochemical and biological properties. Their antibacterial activity and bac-
terial reactive oxygen species (ROS) generation were assessed under
varying concentrations, incubation times, and blue light exposure both
against Escherichia coli (E. coli) and Staphylococcus capitis (S. capitis).
Bacterial interactions with FeNCs were visualized using confocal and
transmission electron microscopy (TEM).

Results: The ultrasmall FeNCs (<2 nm) exhibited a negative sur-
face charge, water solubility, inherent autofluorescence, characteristic
absorption/emission peaks at 460/565 nm, and non-toxicity in eukaryotic
cells (human amniotic epithelial cells). FeNCs alone induced a 3.52-log10
reduction in E. coli colony-forming units (CFU), while combined with
light achieved up to ≥5-log10 CFU reduction. In contrast, S. capitis had
no response to either FeNCs or light alone; only the combined treatment
showed reduction up to 1.42-log10. Importantly, FeNCs triggered ROS
production in both strains under both photoradiaton and non-photoradiation
conditions. The absence of ROS generation in control groups without
FeNCs confirmed that ROS production was primarily mediated by
FeNCs. Confocal imaging showed similar colocalization of FeNCs with
both bacterial strains. TEM images showed effective bacterial killing and
structural damage in E. coli with both FeNCs and FeNCs + light treat-
ments, while a slight increase in the number of damaged or dead bacteria
was observed in S. capitis with combined therapy.

Conclusions: To conclude, FeNCs combined with light offered a syn-
ergistic antibacterial effect againstE. coliwhile S. capitiswas less suscep-
tible. These findings highlight the need to tailor nanomaterial-based ther-
apies by bacterial strain and support further in vivo investigation.
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FIBRIN POLYMERS ARE ESSENTIAL IN THE SYNERGISTIC
INDUCTION OF TNF BYALIVE STREPTOCOCCUS
PNEUMONIAE IN HUMAN WHOLE BLOOD
Zhongming He1, Danielle Kruijswijk1, Linn Lammers1, Vincent Doat1,
Tom van der Poll1, and Cornelis van ’t Veer1. 1Center for Infection and
Molecular Medicine, Amsterdam University Medical Center, University
of Amsterdam, Amsterdam, The Netherlands

Background: Streptococcus (S.) pneumoniae infection is a common
cause of pneumonia and sepsis. TNF, thrombin and platelets contribute to
the resistance to S. pneumonia infection in pneumosepsis models. Inmice
we showed that the procoagulant FV-Leiden mutation provides a major
survival benefit in a preclinical model with antibiotic treatment of S.
pneumoniae pneumosepsis. How blood coagulation affects the host re-
sponse to S. pneumoniae is however still unclear. Objective: To de-
termine the effect of coagulation on the host response to alive S.
pneumoniae in a human whole blood model.

Methods: S. pneumoniae bacteria were grown, washed and mixed
with freshly drawn citrated whole blood from healthy donors and
calciumchloride for recalcification to induce clotting. Mixtures were in-
cubated at 37C and clotted after 10 minutes (in the absence of anticoag-
ulants) irrespective of the presence of bacteria. After 4 hours samples
were put on ice and homogenized to measure cytokine release.

Results: S. pneumoniae induced robust TNF and IL-8 production in
coagulated whole blood. Dual prevention of thrombin generation/
activity by BAPA drastically reduced the S. pneumoniae induced TNF
Copyright © 2025 by the Shock Society. Unauthor
and IL-8 production by 95%. Prevention of fibrin polymerization with
GPRP and fibrinolysis by tPA reduced TNF production by 85% but did
not affect IL-8 levels. Block of fibrin crosslinking by FXIII inhibitor
T101 and platelet GPIIbIIIa did not affect cytokine levels, while a
CD11b blocking antibody reduced TNF production significantly. Inhibi-
tion of TNF expression by targeting thrombin and fibrin polymers was a
result on TNF transcription as TNF mRNA levels were also 85% re-
duced. Inhibition with TLR inhibitors indicated that fibrin dependent
TNF production by S. pneumoniae was dependent on intracellular TLR
signalling.

Conclusions: Our study indicates that intact fibrin polymers form an
important part of the host immune response to S. pneumoniae via TNF
induced by synergistic signalling of intracellular TLR’s and CD11b in
leukocytes.
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ARDS INCIDENCE AND IN-HOSPITAL MORTALITY IN
GERMANY: ANATIONWIDEANALYSIS OF 87,488 ICU CASES
Ulrike Heinicke1, Thomas Jasny1, Jan Andreas Kloka1,
Martin Scharffenberg2, Jakob Wittenstein2, Andreas von Knethen1,
Kai Zacharowski1, and Benjamin Friedrichson1. 1Goethe University,
University Hospital Frankfurt, Department of Anesthesiology, Intensive
Care Medicine and Pain Therapy, Frankfurt am Main, Germany;
2Pulmonary Engineering Group, Faculty of Medicine and University
Hospital Carl Gustav Carus, TUD Dresden University of Technology,
Dresden, Germany

Background: The acute respiratory distress syndrome (ARDS)
gained significant attention during the COVID-19 pandemic. Although
numerous studies, including observational multicenter studies, have
provided valuable insights, significant uncertainties persist. This study
retrospectively analyzed ARDS patients admitted to German intensive
care units (ICUs) over a 15-year period.

Methods: Data from the German Federal Statistical Office covering
all adult (≥ 18 yr) ARDS patients admitted to an ICU between 2008
and 2022 were used. Incidence, in-hospital mortality, comorbidities,
complications, sex, and age distribution were analyzed.

Results: Of 87,488 ARDS patients admitted to ICUs from 2008 to
2022, 47.8% (41,816) survived. ARDS incidence increased slightly,
peaking at 21.0/100,000 inhabitants during the COVID-19 pandemic in
2021. In-hospital mortality decreased from 54.2% in 2008 to 50.8% in
2018, but rose to 53.8% in 2021. Older age (60 vs. 68; p < 0.0001), a
higher Elixhauser index (12 vs. 17; p < 0.0001), and severe ARDS
(41.1% vs. 54.2%; p < 0.0001) were significantly associated with in-
creased in-hospital mortality, while obesity appeared to have a protective
effect (17.2% vs. 12.6%; p < 0.0001). Mortality was highest (82%) in
ARDS patients aged 90-94. Men were more likely to develop ARDS,
but sex did not significantly impact survival.

Conclusions: ARDS incidence and in-hospital mortality remain sig-
nificant challenges. The underrepresentation of mild to moderate ARDS
cases highlighted the need for better diagnostic tools and standardized
criteria. In-hospital mortality rates in elderly are drastic and underscores
the urgency for age-specific treatment approaches.
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SEX- AND AGE-RELATED DIFFERENCES IN LPS-INDUCED
LUNG INJURY: ESTABLISHING A MOUSE INTENSIVE
CARE UNIT
Chantal Crispens1, Emilia Fleckenstein1, Annett Wilken-Schmitz1,
Sandra Weber2, Michael Gröger2, Andrea Hoffmann2,
Peter Radermacher2, Lucy Kathleen Reiss3, Steven R. Talbot4,
Laura Kästner5, Kernt Köhler5, Kai Zacharowski1,
Andreas von Knethen1, and Ulrike Heinicke1. 1Goethe University,
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University Hospital Frankfurt, Department of Anesthesiology, Intensive
Care Medicine and Pain Therapy, Frankfurt am Main, Germany;
2Institute for Anesthesiological Pathophysiology and Process
Engineering, Ulm University, Ulm, Germany; 3Department of
Pharmacology and Toxicology, RWTH Aachen University, Aachen,
Germany; 4Hannover Medical School, Institute for Laboratory Animal
Science, Hannover, Germany; 5Institute of Veterinary Pathology, Justus
Liebig University, Giessen, Germany

Background:Mouse models are widely used to establish new therapy
concepts for acute lung injury, but the transfer of therapeutic approaches
into the intensive care unit often failed. Therefore, we establish a mouse
intensive care unit to adequately reflect the patient’s situation and to
investigate sex- and age-related differences in response to lipopolysac-
charide. The primary objective of this study was to investigate sex- and
age-related physiological responses to i.t. LPS administration and
MV by assessing disease manifestation, survival, and lung function
parameters, including oxygenation, lung compliance, and respiratory
mechanics.

Methods: For the establishment of a mouse intensive care unit, young
(2-3 months) and old (15-18 months) mice of both sexes received contin-
uous respiratory and cardiovascular monitoring for 6 h. Mimicking an
acute lung injury by intratracheal lipopolysaccharide stimulation for 6
or 24 h, the impact of sex and age on survival and physiological param-
eters was evaluated.

Results: The establishment revealed sex- and age-related differences
in physiological responses during mechanical ventilation, with old males
requiring more noradrenaline to maintain stable hemodynamics. While
young mice, irrespective of sex, developed acute lung injury 24 h after li-
popolysaccharide administration, old mice exhibited a rapid systemic re-
sponse, showing signs of lactic acidosis and endotoxemia. Among these,
old females had the highest mortality risk, whereas in old males, mechan-
ical ventilation provided effective support, contributing to improved sur-
vival outcomes.

Conclusions:We successfully established a mouse intensive care unit
that integrated all critical aspects of a human intensive care unit simul-
taneously. By highlighting sex- and age-related differences following li-
popolysaccharide stimulation and mechanical ventilation, our study
underscored the need for diversity in preclinical models to improve trans-
lation of findings on critical illnesses like acute lung injury into clinical
settings.
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THE SYSTEMIC ROLE OF OREXIN A, SUBSTANCE P,
BRADYKININ AND DABK IN SEVERE COVID-19 AND
2.5-YEAR FOLLOW-UPS: AN OBSERVATIONAL STUDY
Ulrike Heinicke1, Steven R Talbot2, Filippos Thanasis1,
Elisabeth H Adam1, Andreas von Knethen1, Andrea U. Steinbicker1,
Sebastian Zinn1, Kai Zacharowski1,3, and Armin N. Flinspach1.
1Goethe University, University Hospital Frankfurt, Department of
Anaesthesiology, Intensive Care Medicine and Pain Therapy, Frankfurt
amMain, Germany; 2Institute for Laboratory Animal Science, Hannover
Medical School, Hannover, Germany; 3Fraunhofer – Institute for
Translational Medicine and Pharmacology (ITMP), Frankfurt am Main,
Germany

Background: Orexin A regulates sleep-wake cycles, arousal, and
energy homeostasis, linking it to the renin-angiotensin system (RAS) and
substance P. Dysfunctions in these pathways occur in acute and long-
term COVID-19, including post-COVID syndrome. The current study
aimed to identify the clinical and physiological role of orexin A in
severe COVID-19 patients and 2.5-year follow-ups, compared to
healthy controls. Furthermore, we want to understand the interplay
between orexin A, substance P, bradykinin and DABK and the
Copyright © 2025 by the Shock Society. Unauth
immune-metabolic setting of those patients, as well as its effect on the
unusual level of sedation in COVID-19 patients.

Methods: This observational study analysed plasma orexin A, sub-
stance P, bradykinin, and des-Arg9-bradykinin (DABK) in 78 ICU
COVID-19 patients, 14 survivors of severe COVID-19 (2.5 years follow-
ups), and 14 healthy controls.

Results: During acute COVID-19, bradykinin and substance P were
significantly reduced, while DABK was elevated compared to healthy
controls and 2.5-year follow-ups. Orexin A levels were noticeable and
correlated with ICU survival (Cohen’s d = 0.4), length of stay (LOS;
r = -0.26, p = 0.02), and sedation levels (RASS). Intriguingly, substance
P plasma levels were elevated in 2.5-year follow-ups. Plasma orexin A,
substance P, and bradykinin increased with lower RASS, and this effect
seemed to be independent of the number of anaesthetics. Thereby, combined
orexin A, substance P, and bradykinin levels at RASS -3 to -5 distinguished
survivors from non-survivors of COVID-19 when categorized by age.

Conclusions: Severe COVID-19 alters bradykinin axis, affecting sub-
stance P and orexin A signalling, influencing disease worsening, ICU
LOS and survival. Elevated substance P levels in the 2.5-year follow-
up cohort may be associated with physical, cognitive, and neuropsycho-
logical impairments commonly seen in Post-Intensive-Care Syndrome
(PICS) and post-COVID syndrome. The predictive values of orexin A,
substance P, bradykinin and DABK as well as the complex interplay be-
tween RAS and the orexinergic system in severe, critical illnesses or viral
diseases will be investigated in future studies.
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FUNCTIONAL IL-10 PRODUCTIONASANEARLY INDICATOR
OF CLINICAL OUTCOME AFTER SEVERE TRAUMA
Bianca Hindelang1, Lena-Marie Reichardt1, Kim Lena Hamberger1,
Tom Funk1, Samuel Hofmann1, Jasmin Maria Bülow1, Lisa
Wohlgemuth2, Markus Huber-Lang2, Florian Gebhard3, Borna Relja1,
and Christian B. Bergmann1.
1Translational and Experimental Trauma Research, Department of
Trauma, Hand, Plastic and Reconstructive Surgery, Ulm University
Medical Center, Ulm, Germany; 2Institute of Clinical and Experimental
Trauma Immunology, Ulm University Medical Center, Ulm, Germany;
3Department of Trauma, Hand, Plastic and Reconstructive Surgery, Ulm
University Medical Center, Ulm, Germany

Background: Severe trauma induces a dysregulated immune response
with simultaneous hyperinflammation and immunosuppression. Interleukin-10
(IL-10) can limit cellular damage but may impair host defense if
overproduced.

While high IL-10 levels correlate with increased mortality in critical
illness and sepsis, the dynamics and cellular sources of IL-10 after
trauma, remain poorly defined. This study evaluates systemic IL-10
levels and functional IL-10 production in trauma patients as an early pre-
dictor for clinical outcome and mortality.

Methods: In a monocentric prospective study blood samples were
collected from healthy individuals (n = 25) and polytraumatized patients
(n = 34; Injury Severity Score (ISS)≥ 18) at admission, 8, 24, 48 hours,
5 and 10 days post-injury. Systemic IL-10 levels were measured. Enzyme
Linked Immuno Spot (ELISpot) assays assessed LPS-stimulated IL-10
production in patients, healthy controls whole blood and in isolated im-
mune cell types in healthy controls. Leukocyte subsets were quantified. Pa-
tients were stratified into three outcome groups: favorable discharge, ad-
verse discharge (long-term functional impairment), and in-hospital death.

Results: Systemic IL-10 levels did not reveal significant differences
within the first 8 hours. Functional IL-10 production differed signifi-
cantly: patients with adverse discharge showed reduced LPS-stimulated
IL-10 production compared to those with favorable discharge or death.
Notably, IL-10 production was comparable between favorable and fatal
orized reproduction of this article is prohibited.
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outcomes. Isolated monocytes and T cells were likely the predominant
IL-10 source as when co-incubated produced the highest LPS-induced
IL-10 positive cell numbers in healthy patients.

Conclusions: Early high functional IL-10 levels may distinguish fa-
vorable from adverse discharge but not from in-hospital death. These
findings challenge the simplified association of high IL-10 levels with
poor prognosis and suggest IL-10 as an early balancing immunosuppres-
sive mediator post-trauma. Monocytes and T cells seem to be key IL-10
producers posttrauma. These findings highlight the need for deeper
mechanistic insight to provide a rationale for targeting IL-10 therapeuti-
cally in trauma care.
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PYRROLIDINE DITHIOCARBAMATE ACCELERATES
EARLY RECOVERY OF INTESTINAL MICROVASCULAR
OXYGENATION IN A REVERSIBLE MODEL OF
HEMORRHAGIC SHOCK IN RATS
Stefan Hof1, Leandra Krüll1, Jeanne Schmitt1, Christopher Neumann1,
Anna Herminghaus1, Inge Bauer1, Olaf Picker1, and Richard Truse1.
1Department of Anesthesiology, University Hospital Düsseldorf,
Germany

Background: Improving intestinal tissue oxygenation appears to be
crucial for maintaining global homeostasis in hemorrhagic shock. Suitable
pharmacological strategies could therefore be able to reduce organ dysfunc-
tion. Pyrrolidine dithiocarbamate (PDTC) reduces intestinal tissue injury in
experimental hemorrhage via the induction of heme oxygenase-1 (HO-1).
We investigated the effect of PDTC dependent HO-1 protein induction
on intestinal microvascular oxygenation (μHbO2) as a measure of re-
gional tissue oxygenation in a rat model of hemorrhage-retransfusion.

Methods: 40 male, anesthetized Wistar rats were randomized into 4
experimental groups (n = 10). Hemorrhagic shock was induced by arte-
rial bloodwithdrawal (MAP: 40 ± 5mmHg; 1 h). Subsequently, the shed
blood was retransfused and animals were observed for 2 h. Control ani-
mals were observed for 3 h without the induction of hemorrhagic shock.
PDTC (100 mg·kg-1, i.p.) or saline were applied 24 h prior to hemor-
rhagic shock or control treatment. Colonic and ileal ΔμHbO2 were con-
tinuously evaluated by white-light spectrophotometry, calculated as dif-
ference from baseline, and analyzed using 2-way ANOVA with
Bonferroni post-hoc test. HO-1 protein expression was determined in a
subset of experiments and analyzed using an unpaired two-tailed t-test
(n = 6). Data are expressed as mean ± SEM, p < 0.05.

Results: Intestinal μHbO2 decreased after the induction of hemorrhagic
shock. PDTC pretreatment significantly improved colonic μHbO2 after
60 min of hemorrhagic shock (shock:-29 ± 1% vs. shock+PDTC:-21 ±
2%) and accelerated early recovery of colonic (shock:-10 ± 3% vs.
shock+PDTC:-3 ± 3%) and ileal (shock:-14 ± 5% vs. shock+PDTC:-
3 ± 4%) μHbO2 after shed blood retransfusion. PDTC pretreatment led to
a 5-fold increase of HO-1 protein levels in the ileum but not in colonic tissue.

Conclusions: The application of PDTC appears to represent a prom-
ising pharmacological strategy to improve intestinal oxygenation during
hemorrhagic shock and subsequent blood retransfusion. The beneficial
effects of PDTC on μHbO2 can only partially be attributed to increased
HO-1 protein expression. Therefore, HO-1-independent mechanisms un-
derlying the effects of PDTC warrant further investigation.
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REMOTE ISCHEMICPRECONDITIONING (RIPC) IMPROVES
ILEAL MICROVASCULAR OXYGENATION DURING
HEMORRHAGIC SHOCK IN RATS INDEPENDENT OF
MICROVASCULAR PERFUSION
Stefan Hof1, Leandra Krüll1, Liana Stepanyan1, David Jeikowski1,
Anna Herminghaus1, Inge Bauer1, Olaf Picker1, and Richard Truse1.
Copyright © 2025 by the Shock Society. Unauthor
1Department of Anesthesiology, University Hospital Düsseldorf,
Germany

Background:Remote ischemic preconditioning (RIPC) was reported
to induce tissue protection under various conditions of restricted oxygen
supply. These effects are in part attributed to mediators with vasoactive
properties. However, the effect of RIPC on microvascular oxygenation
and perfusion during hemorrhagic shock has been insufficiently
described. In this context, maintenance of intestinal homeostasis is of
special interest since intestinal dysfunction has been linked to adverse
events and poor long-term outcome in critically ill patients.

Objective: We investigated the effect of RIPC on intestinal microvas-
cular oxygenation (μHbO2) and regional perfusion variables in a rat
model of hemorrhage-retransfusion.

Methods: 48 male, anesthetized Wistar rats were randomized into 4
experimental groups (n = 12). RIPC was induced by bilateral hindlimb
compressions (4x5 min ischemia+5 min reperfusion). Animals with con-
trol treatment did not receive RIPC. Hemorrhagic shock was induced by
arterial blood withdrawal (MAP: 40 ± 5 mmHg; 1 h) followed by shed
blood retransfusion. Animals were observed for further 2 h. Control ani-
mals were observed for 3 h without the induction of hemorrhage. Intesti-
nal μHbO2 was continuously evaluated by white-light spectrophotome-
try. Microvascular perfusion was assessed by laser Doppler flowmetry
and incident dark-field imaging. 2-way ANOVAwas performed in com-
bination with Bonferroni post-hoc test. Data are expressed as mean ±
SEM, p < 0.05.

Results: Intestinal μHbO2 decreased after the induction of hemor-
rhagic shock (controlileum:74 ± 3% vs. shockileum:34 ± 4%; control

colon:73 ± 2% vs. shockcolon:51 ± 2%). RIPC pretreatment significantly
improved ileal (shockileum:34 ± 4% vs. shock+RIPC:48 ± 4%) but not
colonic μHbO2 during early hemorrhagic shock. Improvement of ileal
μHbO2 was independent of microvascular perfusion variables. After
60 min of hemorrhagic shock and after shed blood retransfusion RIPC
did not reveal beneficial effects on intestinal μHbO2 and microvascular
perfusion.

Conclusions: The results demonstrate the potential of RIPC to im-
prove intestinal μHbO2 hemorrhage independent of regional microcir-
culation. However, RIPC seems to have limited effects in prolonged
shock states.
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SINGLE-CELL PROTEOME PROFILING REVEALS
DISTINCT IMMUNOLOGICAL PATTERNS IN THE LUNGS
OF PATIENTS WITH ACUTE RESPIRATORY DISTRESS
SYNDROME
Shiqi Zhang1, Sebastiaan CM Joosten2, Leonoor S Boers1,
Hélène B van den1, Tamara Dekker3, Reece Davidson4,
Juan J. Garcia Vallejo4, Tom van der Poll2, JanWillem Duitman3,
and Lieuwe D J Bos1,5. 1Department of Intensive Care Medicine,
Amsterdam University Medical Centers, location AMC, University of
Amsterdam, Amsterdam, The Netherlands; 2Center for Infection and
Molecular Medicine, Amsterdam University Medical Centers, location
AMC, University of Amsterdam, Amsterdam, The Netherlands;
3Amsterdam Infection & Immunity, Inflammatory Diseases, Amsterdam
University Medical Centers, location AMC, Amsterdam, The
Netherlands; 4Cancer Center Amsterdam and Amsterdam Infection and
Immunity, Amsterdam University Medical Center, Amsterdam, The
Netherlands; 5Laboratory of Experimental Intensive Care and
Anesthesiology (L·E·I·C·A), Amsterdam University Medical Centers,
University of Amsterdam, Amsterdam, The Netherlands

Background: Acute Respiratory Distress Syndrome (ARDS) is a
life-threatening condition characterized by pulmonary inflammation and
immune dysregulation. Current insights into ARDS immune responses
ized reproduction of this article is prohibited.
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primarily derive from peripheral blood studies or transcriptomic analyses
of lung tissues, which may not fully capture functional protein-level
differences within the local lung environment. To characterize alveolar
immune cell composition and function using high-dimensional prote-
omic cytometry by time of flight (CyTOF), assessing differences associ-
ated with ARDS etiology and patient outcomes.

Methods: In this observational cohort study, bronchoalveolar lavage
(BAL) fluid was collected repeatedly from critically ill patients admitted
to the intensive care unit (ICU). Leukocytes were isolated and analyzed
using CyTOF. A 50-marker panel was used to assess the maturity and ac-
tivation states of immune cells.

Results: A total of 128 bronchoalveolar lavage (BAL) fluid sam-
ples were collected from 91 intubated patients. Among these patients,
75 (82.4%) met criteria for ARDS, 64 (70.3%) had pneumonia, and
68 (74.7%) survived up to 28 days post-intubation. Patients with viral-
induced ARDS exhibited a distinct immune response characterized by in-
creased frequencies of effector-memory CD8+ Tcells expressing elevated
levels of granzyme B and perforin, enrichment of CD169^high monocyte-
derived macrophages, and heightened macrophage activation. Neutrophil
activation was significantly increased in pneumonia compared to non-
pneumonia controls but showed no significant differences among viral vs
bacterial pneumonia. A joint model integrating longitudinal sampling data
and survival outcomes revealed that higher frequencies of immature neu-
trophils were associated with increased mortality and declined over time,
whereas patients exhibiting greater proportions of resident-like alveolar
macrophages had improved survival.

Conclusions: Although alveolar immune cell frequencies in ARDS
patients are similar across etiologies, differences in cell maturation and
activation significantly correlate with patient outcomes. Assessing im-
mune functionality rather than abundance alone is essential for under-
standing ARDS pathogenesis and guiding targeted therapies.
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PROTECTION OF RENAL MITOCHONDRIA BY
METHANE-ENRICHEDCUSTODIOLDURINGCOLDSTORAGE
László Juhász1, Krisztina Spisák1, Gábor Ila-Tóth1, Bence Horváth1,
Isbat Áron Hoque1, Ákos Hodoniczki1, Noémi Vida1, Ámos Gajda1,
Andrea Szabó1, Mihály Boros1, Gabriella Varga1, and Dániel Érces1.
1Institute of Surgical Research, Albert Szent-Györgyi Medical School,
University of Szeged, Szeged, Hungary

Background: Cold ischemia encountered during organ preservation
can severely impair mitochondrial integrity by depleting ATP reserves,
disrupting the function of the respiratory chain, and increasing outer
membrane permeability—all of which contribute to post-transplant
graft dysfunction. Methane (CH4) has emerged as a cytoprotective
and mitoprotective agent capable of stabilizing mitochondrial function.
Through these protective properties, methane may play a beneficial
role in mitigating ischemia-induced damage, thereby improving organ
preservation outcomes and enhancing graft viability following trans-
plantation. The present study aimed to investigate whether enrichment
of the histidine–tryptophan–ketoglutarate (HTK, Custodiol) preserva-
tion solution with CH4 can maintain mitochondrial respiratory function
and outer membrane integrity during static cold storage of porcine
kidneys.

Methods: Bilateral nephrectomies were performed on anesthetized
pigs (n = 5). The right kidneys were preserved in standard HTK solution,
whereas the left kidneys were stored in HTK solution enriched with 2.2%
CH4 (administered at a flow rate of 1.5 L/min for 15 minutes). All kid-
neys were stored at 4 °C for 24 hours. Mitochondrial respiration was
assessed in cortical and medullary homogenates using high-resolution
respirometry (Oroboros O2k, Innsbruck, Austria). Parameters assessed
included basal respiration, complex I- and II-linked oxidative phosphor-
Copyright © 2025 by the Shock Society. Unauth
ylation (OXPHOS), and cytochrome c oxidase (complex IV, CIV) activ-
ity. Outer mitochondrial membrane integrity was calculated from the re-
spiratory response to the addition of exogenous cytochrome c.

Results:CH4 supplementation significantly enhanced complex I- and
II-linked OXPHOS in both the cortex and medulla and increased CIVac-
tivity in the medulla. Furthermore, kidneys preserved with CH4-enriched
HTK exhibited a markedly reduced respiratory response to cytochrome
c addition, indicating improved preservation of outer mitochondrial
membrane integrity.

Conclusions: Methane enrichment of HTK preservation solution ef-
fectively attenuates mitochondrial dysfunction and membrane damage
associated with cold ischemia. These protective effects may limit apopto-
sis and improve post-transplant graft quality in kidney transplantation.

This work was supported by 2024-1.2.3-HU-RIZONT-2024-00033,
NKFI-149858, EFOP-3.6.2-16-2017-00006, SZTE SZAOK-KKASZGYA2023/
5S775.
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NOVEL GATEKEEPER IN POST-SEPTIC IMMUNE
RESPONSES: MYELOID-DERIVED SUPPRESSOR
CELLS (MDSCs)
Rawan Kawach1, Prasad Dasari1, Miriam Erlacher1,
Klaus-Michael Debatin1, and Gudrun Strauss1. 1Department of
Pediatrics and Adolescent Medicine, University Medical Center,
Ulm, Germany

Background: Sepsis is a life-threatening condition characterized by
an initial hyperinflammatory phase followed by immune paralysis, leading
to increased susceptibility to secondary infections and high mortality.
Despite advances in intensive care, effective rescue treatments remain
limited. Myeloid-derived suppressor cells (MDSCs) have emerged as a
promising immunomodulators exhibiting both immunosuppressive and
immune-activating functions depending on the disease entities. This
study investigates the therapeutic potential of MDSCs in modulating
immune responses and improving survival following sepsis.

Methods: MDSCs were isolated from the bone marrow of C57BL/6
(CD45.1) mice and expanded by GM-CSF. Sepsis was induced in
C57BL/6 (CD45.2) mice via cecal ligation and puncture (CLP). One
day post-CLP, mice received adoptive MDSC transfer, along with fluid
resuscitation and antibiotics to resemble the clinical condition.Mice were
monitored for survival, immune responses, and bacterial clearance over
seven days.

Results:MDSC therapy significantly improved survival and reduced
systemic inflammation, as evidenced by lower IL-6 and TNFα levels.
Additionally, MDSCs restored T cell immunity, reversing sepsis-
induced T cell dysfunction and enhancing both polyclonal and antigen-
specific responses. Transcriptomic analysis revealed that MDSCs pro-
moted antimicrobial innate immunity and facilitated pathogen clearance.
Notably, MDSCs enhanced the phagocytic capacity of macrophages,
contributing to a marked reduction in bacterial load in serum and perito-
neal fluid three days post-CLP.

Conclusions: MDSC therapy effectively reprograms the immune re-
sponse in sepsis, restoring both innate and adaptive immunity. These
findings highlight MDSCs as a promising immunotherapeutic strategy
to prevent post-septic immune paralysis and improve clinical outcomes.
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OVERTRANSFUSION IN WOMEN? A REAL-WORLD DATA
ANALYSIS ON THE NEED FOR GENDER-SPECIFIC
TRANSFUSION THRESHOLDS
Julia Kleinhapl1,2, Victoria Rodoyanni1, Lucineia Gainski Danielski1,
Ludwik Branski1, Steven Wolf1, and Celeste Finnerty1.
1Department of Surgery, Division of Surgical Sciences, University of
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University of Graz, Graz, Austria

Background: Blood transfusions in critically ill patients are pri-
marily indicated for anemia and active bleeding. Restrictive transfusion
regimens have been widely adopted in critical care, often using hemoglo-
bin thresholds of <7–8 g/dL.While reference values for hemoglobin and
hematocrit differ between men and women, current transfusion thresh-
olds are not sex-specific. We investigated whether the use of uniform
thresholds in burn patients may lead to overtransfusion in women by an-
alyzing real-world data.

Methods:We performed a retrospective cohort study using TriNetX,
a real-world database of deidentified patient records. Patients with >20%
total body surface area (TBSA) burns were included (ICD-10 codes
T31.2–T31.9). Identified patients were stratified into groups based on he-
moglobin levels (g/dL): Hb <6.5, Hb 6.5–10, and Hb >10. Transfusion
rates for the overall cohort and separately for men and women were cal-
culated and compared using the chi-square test. Statistical significance
was defined as p < 0.05.

Results: Cohort 1 (Hb <6.5 g/dL) included 1,079 patients with a
mean age of 48 ± 21 years; 32.1%were female and 65.5%male. Overall,
54.1% of this cohort received a blood transfusion within one month of in-
jury. Cohort 2 (Hb 6.5–10 g/dL) included 5,077 patients, of whom
36.6% received transfusions. The mean age was 50 ± 21 years; 29.8%
were female and 67.6% male. Cohort 3 (Hb >10 g/dL) included 7,774
patients, with a transfusion rate of 23.2%. Transfusion rates inmales were
53.61%, 42.48%, and 26.55%; in females 59.81%, 43.39%, and 29.72%,
respectively. While differences in Cohorts 1 and 2 were not significant,
Cohort 3 showed a significant difference (p = 0.0264).

Conclusions: Our findings highlight the need to reconsider gender-
specific transfusion practices and evaluate their impact on outcomes in
critically ill subpopulations.
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LONG-TERM IMPACT OF SEPSIS ON PEDIATRIC IMMUNE
CELL FUNCTION: IMMUNOPHENOTYPIC AND
METABOLIC SHIFTS IN MYELOID CELLS
Marcela Hortová-Kohoutková1,2, Lukáš Homola3, Gabriela Blažková1,
Ioanna Papatheodorou1,4, Zuzana Tomášiková1,5, Rafael Arguello6,
and Jan Frič1,2,7. 1International Clinical Research Center (ICRC),
St.Anne’s Hospital, Brno, Czech Republic; 2International Clinical
Research Center (ICRC), Faculty of Medicine, Masaryk University,
Brno, Czech Republic; 3Department of Pediatric Infection Diseases,
University Hospital Brno, Czech Republic; 4Department of Biology,
Faculty of Medicine, Masaryk University, Brno, Czech Republic;
5Department of Experimental Biology, Faculty of Science, Masaryk
University, Brno, Czech Republic; 6Aix Marseille Univ, CNRS,
INSERM, CIML, Centre d'Immunologie de Marseille-Luminy,
Marseille, France; 7Institute of Hematology and Blood Transfusion,
Prague, Czech Republic

Background: Pediatric patients under five years of age represent up
to 40% of total sepsis cases, many of whom suffer from lasting immuno-
suppression that complicates and prolongs their recovery process. Im-
mune cells are activated by exposure to various stimuli as invading path-
ogens or cytokines, which is followed by their metabolic switch associated
with phenotypic changes. Detailed characterization of immune cells’ im-
munometabolic status and phenotypic alterations together with patient clin-
ical status represent possible approach how to depict the sepsis dynamics,
especially with emphasis to the long-term consequences of sepsis in pedi-
atric patients.

Methods:Using state-of-the-art techniques– deep immunophenotypization
and single-cell metabolic analysis ‘SCENITH’we depicted specific sepsis-
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induced alterations in myeloid cells from blood of pediatric patients (n =
12), collected within three time points – TP1 – within 48 h after ICU ad-
mission, TP2 – 3-5 days after and TP3 ~ 6 months after sepsis onset.

Results:We found specific cytokine patterns representing progression
of sepsis and subsequent recovery. We also revealed the metabolic alter-
ations across all innate immune cells represented by increased expression
of CD36, CD38, and CD39. Moreover, neutrophils od septic patients
showed increased mitochondrial dependence, whereas monocytes had
increased glycolytic capacity. All markers were correlated to the sever-
ity of sepsis (pSOFA score) to obtain comprehensive information asso-
ciated also with the clinical picture of patients. We also evaluated the
decline of quality of life of these patients using self-reporting SF-36
questionnaire.

Conclusions: In summary, we showed a sepsis-induced changes in
immunophenotype and immunometabolic profile of myeloid cells of pe-
diatric patients within three timepoints with special emphasis to long-
term immunosuppression ~6 months after sepsis onset indicating
persisting changes in myeloid cell functionality. By further integration
of all obtained data by machine learning we will evaluate the potential
risk of severe complications’ development and design timely treatment
strategy to facilitate the patient full recovery.
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MORTALITY IN SEPTIC SHOCK ASSOCIATED WITH TYPE
OFANTICOAGULATION FOR THROMBOPROPHYLAXIS: A
PROPENSITY-SCORE MATCHED ANALYSIS
Christina Avgoustou1, Eleni Karakike2,
Evangelos Giamarellos-Bourboulis1, and Antigoni Kotsaki1.
14th Department of Internal Medicine, National and Kapodistrian
University of Athens, Greece; 2Intensive Care Unit, Aghioi Anargyroi
University General Hospital, Greece

Background: Disseminated Intravascular disease (DIC) occurring in
the context of sepsis consorts with more severe disease, serves as risk
factor for mortality and discloses sepsis’ concurrent coagulopathy
(immunothrombosis). Heparin is widely used therapeutically, not only
for its anticoagulant, but also for potentially exhibiting anti-inflammatory
and immunomodulatory properties. We aimed to assess whether continu-
ous intravenous injection of unfractionated heparin (UFH) leads to better
outcomes compared to subcutaneous low molecular weight heparins
(LMWHs) as thromboprophylaxis in septic patients.

Methods: 52 patients with septic shock were compared according to
receipt of UFH or LMWH as thromboprophylaxis. Comparators
(LMWH) were matched 4:1 with UFH cases based on Charlson comor-
bidity index (CCI) and Sequential Organ Failure Assessment (SOFA)
score. Septic shock was classified by the Sepsis-3 definitions and only
newly diagnosed cases (within the last 18 hours) were enrolled. The pri-
mary outcome was 28-day mortality.

Results:We analyzed 52 patients (13 under UFH, 39 under LMWH).
Propensity scores did not differ in the matched comparisons. Overall,
mortality of UFH-cases was 38.5% and it was similar to mortality of
LMWH-cases (38.5% vs 41.03%; p = 0.87). Emerge of DIC in UFH
was similar to that in LMWHs (p = N/S).

Conclusions: Among patients of similar severity and comorbidity
burden, the use of intravenous UFH versus subcutaneous LMWH as
thromboprophylaxis does not alter mortality or DIC rates in septic shock.
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INVESTIGATING THE ROLE OF HYDROGEN SULFIDE IN
OSTEOMYELITIS USING Cse MOUSE MODELS
Evangelia Karagianni1, Stavros Goumenos2, Danai Moraiti1,
Evangelos J Giamarellos-Bourboulis1, and Antigoni Kotsaki1.
1Fourth Department of Internal Medicine, Medical School, National and
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Background: Osteomyelitis is a bone inflammation caused by path-
ogens like Staphylococcus aureus with anti-infective therapy being the
primary treatment. However, increasing bacterial resistance highlights
the need for novel therapies. Recently, cystathionine-γ lyase (CSE),
an enzyme involved in hydrogen sulfide (H2S) production, has
emerged as a key immune modulator with anti-inflammatory effects.
This study investigates the role of H2S in osteomyelitis using Cse-/-

mice to clarify the involvement of CSE in infection and inflammation
to explore potential therapeutic targets.

Methods: A total of 72 transgenic mice (n = 18/group, 4 months old,
both sexes) including Cse+/+ (wild-type) and Cse-/- (knockout-KO) par-
ticipated. Primary osteomyelitis was induced via intramedullary inocula-
tion of 104 colony-forming unit (CFU) Staphylococcus aureus into the
femur, while bacteremia was modeled by intravenous inoculation of
107 CFU/mouse into the tail vein. Animal survival and overall health sta-
tus were monitored daily for 21 days, including clinical symptoms and
weight measurements, prioritizing animal welfare. Bacterial loads were
quantified in tissue samples (femur, kidney, liver and spleen) isolated
from sacrificed animals. Additionally, blood and spleen were collected
for immunological analysis through cytokine profiling (TNF-α, IL-6).

Results:Knockout mice exhibited higher mortality following intrave-
nous inoculation and presented increased IL-6 in spleen and blood. Mor-
tality in Cse+/+mice at 21 days was 5% in primary and 44.5% in second-
ary osteomyelitis (p-value = 0.02). In deficient mice, 5% fatality was
noted in primary and 80% in secondary osteomyelitis (p-value
<0.0001). Statistically significant differences in bacterial loads were ob-
served in the liver and kidney. In Cse+/+, the p-values were 0.008 for the
liver and 0.003 for the kidney between primary and secondary osteomy-
elitis. Similarly, significant differences were observed inCse-/-mice, with
p-values <0.0001 for both tissues.

Conclusions: This gene plays a critical role in controlling systemic
bacterial infection and modulating the host immune response.
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MUCOSAL IMMUNE RESPONSE IN RESPIRATORY
VIRAL INFECTIONS
Panagiota Soulioti1, Georgia Damoraki1, Panagiotis Koufargyris1,
Konstantinos Leventogiannis1, Nikolaos Antonakos1,
and Antigoni Kotsaki1. 14th Department of Internal Medicine, National
and Kapodistrian University of Athens, Greece

Background: Ease to social restrictions lead to an increased prevalence
of many other respiratory viruses besides SARS-Cov-2 and Influenza.
Mucosal immune response to invading pathogens is of paramount impor-
tance as immune reactions prime diverse immune pathways. The aim of
this study was to provide data regarding current epidemiological trends
for respiratory viruses along with mucosal immune response to specific
pathogens by measuring cytokines levels from nasopharyngeal swabs.

Methods: This is a multicenter, prospective study that was conducted
in 7 study sites in Greece including patients with upper respiratory tract
symptoms. The nasopharyngeal swab sample was analyzed for all the tar-
gets of the FilmArray upper respiratory panel (BioFire® Respiratory
Panel 2.1 plus (RP2.1plus) and cytokines IL-1a, CXCL9, IP10, TNFα,
TNFRSF1A, TNFRSF1B, IL-17 were determined with ELISA kits
(Diaclone SAS) according to the instructions of the manufacturer. The
Kolmogorov-Smirnov test was used to assess the normality assumption
of the continuous variables; group comparisons were made using either
a two-sample t-test or the Wilcoxon rank-sum test accordingly. The level
of confidence was 5%.

Results: A total of 514 patients participated in the study from March
to April 2023. SARS-CoV-2 was detected at 13.71% of patients while
Copyright © 2025 by the Shock Society. Unauth
17.75% had other respiratory viruses isolated. IL-6 levels were signifi-
cantly higher in patients with Influenza virus compared to patients with
SARS-CoV-2 (p = 0.0003) and patients with other respiratory viruses
(p = 0.01). IL-8 levels were significantly higher in patients with Influenza
virus compared to patients with SARS-CoV-2 (p = 0.033). For
TNFRSF1A levels were higher in COVID-19 patients and patients with
other respiratory viruses compared to patients with influenza (p = 0.01
and p = 0.02 respectively). Levels of TNF-α were higher among patients
with SARS-CoV-2 and Influenza compared to other viruses.

Conclusions: SARS-CoV2, Influenza type A and B present a differ-
ent and distinct pattern of mucosal response compared to other respira-
tory viruses, as depicted by relevant cytokine levels.
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EARLY SEPSIS DIAGNOSIS THROUGH VISCOELASTIC
COAGULATION MONITORING
Ionela-Klaudia Iankou1, Panagiota Soulioti2, Effie Polyzogopoulou1,
Georgia Damoraki2, Evangelos Giamarellos-Bourboulis2,
and Antigoni Kotsaki2. 1Department of Emergency Medicine, Attikon
University Hospital, National and Kapodistrian University of Athens,
Greece; 24th Department of Internal Medicine, National and Kapodistrian
University of Athens, Greece

Background: Early identification of sepsis in patients presenting with
infection to the emergency department poses a significant clinical chal-
lenge. To this end, there is growing interest in the mechanisms of
thromboinflammation, as there is close interplay between early inflam-
mation and coagulation. Viscoelastic coagulation monitoring (VCM)
provides point-of care insights into clot formation dynamics and may re-
flect the host’s early response to infection. The objective of this study is
to evaluate whether any of the eight coagulation variables captured by
VCM can serve as early predictors of sepsis progression in patients pre-
senting to the Emergency Department with suspicion of infection.

Methods:Vision Project (viscoelastic coagulation monitor as an early
index of sepsis in patients admitted with infection at the emergency de-
partment) is an exploratory, prospective study aiming to provide proof-
of concept for the use of VCM in the Emergency Department as a tool
for early-stage sepsis diagnosis. VCM analysis will be conducted at the
time of presentation and at three subsequent points. Progression to sepsis
will be evaluated using SOFA score according to Sepsis-3 definitions.

Results: A total of 75 patients were included in the interim analysis.
Preliminary findings indicate that the total number of out-of-range
VCM variables was higher in patients who progressed to sepsis com-
pared to non-septic patients. Specifically, septic patients exhibited a
higher median number of out-of-range values (3 vs 1), with this differ-
ence reaching statistical significance (Mann-Whitney test, p = 0.002).
Furthermore, ROC curve analysis demonstrated that the total number
of out-of-range VCM variables has moderate discriminatory ability for
identifying sepsis, with an area under the curve (AUC) of 0.734
(p = 0.001).

Conclusions: These findings suggest that early derangements in vis-
coelastic coagulation profilesmay contribute to sepsis recognition shortly
after the patient’s presentation at the Emergency Department. While
promising, the clinical implementation of VCM is still unfolding.

47

DELETION OF LYSOSOMAL ASSOCIATED PROTEIN
TRANSMEMBRANE 4 ALPHA (LAPTM4A) AMELIORATES
ACUTE KIDNEY INJURY IN MICE WITH
SHIGA-TOXIN-INDUCED HEMOLYTIC UREMIC SYNDROME
Nadine Krieg1,2,3, and Sina M. Coldewey1,2,3. 1Department of
Anesthesiology and Intensive Care Medicine, Jena University Hospital,
Friedrich Schiller University Jena, Jena, Germany; 2Septomics Research
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Background: Infections caused by Shiga-toxin (Stx)-producing
Escherichia coli can lead to typical hemolytic-uremic syndrome (HUS).
The hallmarks of HUS are microangiopathic hemolytic anemia, throm-
bocytopenia and acute kidney injury. As there are no effective pharmaco-
logical treatments available, the management of HUS primarily relies on
supportive care. A critical and fatal event in the pathogenesis of HUS is
the binding of Shiga toxin to globotriasylceramide (Gb3), which leads to
ribosomal inactivation and primarily endothelial cell death in the kid-
neys. Lysosomal-associated protein transmembrane 4 alpha (Lapm4a)
is a key factor required the Gb3 synthase activity, and is exclusively respon-
sible for Gb3 production. The effects of Laptm4a gene deletion (Laptm4a-/-)
on disease progression and kidney function in experimental HUS were
evaluated, aiming to explore Gb3 synthase as a potential therapeutic
strategy to mitigate Stx-induced renal damage.

Methods: Laptm4a-/- (provided by Dr. Proia from NIH, USA) and
wild-type (WT)mice were examined on day 7 following repeated admin-
istration of Stx2 (registration number UKJ-22-018). Disease severity was
evaluated based on clinical symptoms and hematological parameters.
Kidney injury was determined in plasma by ELISA/colorimetric assay
and in renal tissue by immuno- and histochemistry.

Results: Stx-challenged Laptm4a-/- mice exhibited improved survival
compared to Stx-challenged WT mice (100% vs 93%). Consistently,
levels of surrogate markers of kidney injury (NGAL, urea, renal KIM-1
and injury score (PAS)) were significantly lower in Laptm4a-/- mice than
in WT mice with HUS. This was accompanied by less weight loss, de-
creased levels of plasma LDH and renal Ki-67 (proliferation marker) in
Laptm4a-/- compared to WT mice with HUS. Consistent with these find-
ings, hematological profiles (e.g. lymphocytes, monocytes, granulocytes,
hemoglobin, red blood cells) also differed significantly between Stx-
challenged mice groups.

Conclusions: This first study investigating the influence of Laptm4a
deletion on the development of HUS in mice shows that Laptm4a plays
an important role in HUS pathogenesis.
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LYTIC PHAGES TARGETING ABDOMINAL SEPSIS CAUSED
BY ST218 KL57 CARBAPENEM-RESISTANT
HYPERVIRULENT KLEBSIELLA PNEUMONIAE: EFFICACY
AND RESISTANCE MECHANISMS
Jiayang Li1, Liuqing Dou2, Xiuwen Wu1, and Jianan Ren1.
1Research Institute of General Surgery, Jinling Hospital, Nanjing
University, Nanjing, China; 2Jinling Clinical Medical College, Nanjing
University of Chinese Medicine, Nanjing, China

Background: Abdominal sepsis caused by carbapenem-resistant hy-
pervirulent Klebsiella pneumoniae (CR-hvKP) is gradually increasing
around the world, and phage therapy is a viable application as an alterna-
tive to antibiotics. However, clinical application is still restricted by the
phage resistance. In this study, we investigated the therapeutic potential
of two novel phages, focusing on their in vivo efficacy through mouse
model experiments, and elucidated the potential mechanisms of phage
resistance.

Methods: This study established the mouse model of abdominal sep-
sis with a CR-hvKP clinical strain of ST218, KL57. Comprehensive bio-
logical profiling of two novel phages was performed by transmission
electron microscopy, one-step growth curve assay, optimal multiplicity
of infection, pH and temperature stability. We screened for phage-
resistant strains in vivo and investigated their resistance mechanisms
through whole-genome sequencing, metabolomic and transcriptomic
analyses, and RT-qPCR.
Copyright © 2025 by the Shock Society. Unauthor
Results: Two novel phages were successfully isolated from the hospi-
tal sewage, respectively named JLBP1001 and JLBP1002. Two phages
exhibited specificity for the ST218 KL57 CR-hvKP, a clinical isolate ob-
tained from a patient with intra-abdominal infection. Both phages
completely suppressed bacterial growth within 12 hours in vitro. Assess-
ment of survival rate, bacterial load, and hematoxylin and eosin staining
of tissues from the abdominal sepsis mouse model demonstrated that
treatment with JLBP1001 or JLBP1002 significantly enhanced survival
outcomes. A total of 21 strains with complete or partial phage-resistant
were identified and named RM01 to RM21. Whole-genome sequencing
and bacterial variation analysis indicated that mutations in the capsular
polysaccharides (CPS) gene cluster were present in 76.19% (16/21) of
the strains, mainly including wbaP, wzc, and wzy. However, the strains
RM01, RM02, and RM12 developed phage resistance by downregulat-
ing CPS and its transcriptional regulators, without any mutations in the
CPS gene.

Conclusions: In summary, our findings provided further evidence in
phage therapy, particularly in addressing the issue of abdominal sepsis
caused by CR-hvKP.
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COMPETITIVE CXCR2 ANTAGONISM RESTORES
NEUTROPHIL’S ABILITY TO CONTROLTHE HOST
RESPONSE TO INFECTION IN SURVIVAL AND SEVERITY
STRATIFIED POLYMICROBIAL MOUSE SEPSIS
Na Liu1, Jenny Halbauer1, Michael Bauer1,2, and Adrian T Press1,2,3.
1Department of Anesthesiology and Intensive Care Medicine, Jena
University Hospital, Jena, Germany; 2Center for Sepsis Control and
Care, Jena University Hospital, Jena, Germany; 3Medical Faculty,
Friedrich-Schiller-University Jena, Jena, Germany

Background: Sepsis remains a major cause of death due to dysregu-
lated immunity. Since neutrophil dysfunction—mediated by CXCR2—is
conserved across mice and humans, we tested CXCR2 blockade in strati-
fied sepsis model as a precision therapy. To assess the pathogen-load-
dependent effects of Danirixin (competitive CXCR2 antagonist) on sur-
vival, cytokine dynamics, bacterial clearance, and immune responses
across organs in murine sepsis.

Methods: C57BL/6 J mice were subjected to peritoneal contamina-
tion and infection (PCI) with graded pathogen loads (60 μL for mild
and 100 μL for severe sepsis), followed by treatment with Danirixin or
vehicle. Survival was monitored for 7-days, along with clinical scoring,
weight, and temperature. Cytokine levels (CXCL1, CXCL2, IL-6) were
assessed longitudinally, and organ-specific bacterial counts, NETosis,
and immune-cell infiltration and activation were analyzed at 24-h after
infection.

Results: In severe sepsis, Danirixin significantly improved 7-day sur-
vival (87% vs. 52% in vehicle), with no changes in severity scores,
weight loss, or hypothermia. Cytokine analysis revealed elevated
CXCL1 at 24-h and sustained IL-6 at both 6- and 24-h in high-
mortality sepsis. Danirixin treatment preserved or enhanced IL-6 levels
at 24-h in high-pathogen sepsis while reducing IL-6 and CXCL2 at 48-
h in low-pathogen sepsis. Across both peritoneum and spleen, Danirixin
markedly reduced NETosis at 24-h in severe sepsis without impairing
bacterial clearance, whereas in low-pathogen sepsis it suppressed NET
formation but led to increased bacterial burdens in the peritoneum and
circulation. Additionally, Danirixin enriched CXCR2+CD34+ peritoneal
macrophages in severe sepsis, without altering leukocyte infiltration
across organs. A single 24-hour IL-6 measurement predicted survival
with 75% accuracy, perfectly identifying survivors in the high-
pathogen group.

Conclusions:Danirixin enhances survival in high-pathogen-load trig-
gered sepsis by modulating neutrophil activity and immune homeostasis,
ized reproduction of this article is prohibited.
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while effects in mild sepsis may risk immunosuppression. CXCR2 antag-
onism represents a promising precision strategy for hyperinflammation
sepsis endotypes, warranting critical validation.
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TARGETING P2Y12 AS A SEX-SPECIFIC THERAPEUTIC
STRATEGY TO DECREASE PLATELET-DRIVEN
INFLAMMATION IN SEPSIS
Emmanuel Boadi Amoafo1, Philomena Entsie1, Ying Kang1,
and Elisabetta Liverani1. 1North Dakota State University, Department of
Pharmaceutical Sciences, Fargo, North Dakota, USA

Background: Sepsis is characterized by a dysregulated immune response
to infection, leading to organ failure and potentially death. Platelets play a
role in sepsis. The ADP-receptor P2Y12, essential for platelet biology, is
activated during sepsis. Blocking P2Y12 diminished cytokine storm and
immune cell activation in a sex-related manner. However, how blocking
P2Y12 improves sepsis differently in males and females is still unknown.
Objective: To investigate the effects of P2Y12 blockade on survival and
organ damage in male and female septic mice.

Methods: C57BL/6 J male and female mice underwent sham surgery
or cecal ligation and puncture (CLP) to trigger sepsis. Post CLP, the mice
received intraperitoneal injections of Ticagrelor (TIC - a P2Y12 antago-
nist). We determined survival by monitoring mice for seven days post-
surgery. Blood, kidneys, lungs, and bronchoalveolar lavage (BAL) fluid
were collected 24 hours post-surgery. Platelet count was performed using
Hemavet®Multispecies Hematology System. IL-6 levels were measured
using an ELISA kit. Lung and kidney damage were evaluated using he-
matoxylin and eosin (H&E) staining. P2Y12 content was determined
using western blotting

Results: The CLP + TIC group showed an increased survival com-
pared to the untreated CLP group in males but not females. IL-6 levels
in the plasma and BAL were significantly lowered in TIC-treated septic
males but not females. TIC lowered the sepsis-induced platelet infiltra-
tion into BAL fluid in males but not females. TIC prevented lung and or-
gan damage in males, but not females. Increased levels of P2Y12 protein
in the lungs and kidneys were noted in septic males, but not females.
Treatment with TIC decreased P2Y12 expression in the lungs and kidneys
of males, but not females.

Conclusions: Blocking P2Y12 receptor improves survival and re-
duces organ damage exclusively in septic male mice. P2Y12 expression
was associated with organ damage, suggesting that P2Y12 receptor could
be a sex-specific biomarker in sepsis.
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DOBUTAMINE AND VASOPRESSIN: UNRAVELING THEIR
EFFECTS ON SEPTIC MICROCIRCULATION
Carsten Marcus1,2, Philisa Thelen1, Jan Schulz1, Olaf Picker1,
Inge Bauer1, and Anna Herminghaus1.
1Department of Anaesthesia and Intensive care medicine, University
hospital Duesseldorf, Duesseldorf, Germany; 2Beth Israel Deaconess
Medical Center, Boston, Massachusetts, USA

Background: Sepsis is a life-threatening condition with systemic inflam-
mation and microcirculatory dysfunction, leading to multi organ dys-
function syndrome. Gastrointestinal microcirculatory impairment plays
a crucial role in sepsis progression by disturbing mucosal barrier integ-
rity, leading to bacterial translocation, and exacerbating systemic inflam-
mation. While dobutamine is commonly used to support cardiac output,
its direct effects on intestinal microcirculation remain unclear. A similar
uncertainty exists for addition of vasopressin, a second-line vasoconstric-
tor in septic shock. This study aimed to investigate the effects of dobuta-
mine and vasopressin on gastrointestinal microcirculation in a rat model
of abdominal sepsis.
Copyright © 2025 by the Shock Society. Unauth
Methods: 24 h after induction of sepsis (colon ascendens stent perito-
nitis, CASP), male Wistar rats (n = 44) were randomized into four
groups: control (crystalloid vehicle), vasopressin, dobutamine, and a
combination of both drugs. Microcirculatory variables, including oxy-
genation (μHbO2) and perfusion (μFlow), were assessed using tissue-
reflectance spectrophotometry and laser Doppler flowmetry, respectively
for 90 min. Statistical analysis: two-way ANOVA for repeated measures
followed by Tukey’s and Dunnett’s post-hoc tests (significance level
p < 0.05) Data are expressed as mean ± SD.

Results: Dobutamine significantly improved intestinal microvascular
oxygenation after 60 minutes (ΔμHbO2: 10.2 ± 13.4 % vs. control -
2.3 ± 4.4 % and vs. baseline, p < 0.05) and blood flow (ΔμFlow:
30 ± 21 AU vs. baseline, p < 0.05) in septic rats. The combination of
dobutamine and vasopressin enhanced microcirculatory perfusion
(28 ± 27 AU vs. baseline p < 0.05) but did not further increase tissue ox-
ygenation. Vasopressin alone led to a transient increase in blood flow
without significant effects on oxygenation.

Conclusions:Dobutamine improves gastrointestinal microcirculation
in sepsis by improving oxygenation and perfusion. The combination with
vasopressin also improves microcirculatory perfusion but does not fur-
ther enhance tissue oxygenation. These findings support the use of dobu-
tamine to counteract sepsis-induced microcirculatory failure.
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DEGREE OF IMMUNE DYSREGULATION AS A GUIDE FOR
PROGNOSIS AND CORTICOSTEROID TREATMENT
RESPONSE IN PNEUMONIA AND SEPSIS: A MULTICOHORT
STUDYACROSS DISTINCT CARE SETTINGS AND A
RANDOMIZED CONTROLLED TRIAL
Erik H.A. Michels1, Pierre-François Dequin2, Joe M. Butler1,
Antoine Guillon2, Bruno Evrard3, Fleur P. Paling4, Tom D.Y. Reijnders1,
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Hospital, Limoges, France; 4Julius Center for Health Sciences and
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Intensive Care, Amsterdam, The Netherlands; 6Departments of Medicine
and Anesthesia, Division of Pulmonary and Critical Care Medicine,
University of California San Francisco, San Francisco, California, USA;
74th Department of Internal Medicine, National and Kapodistrian
University of Athens, Medical School, Athens, Greece; 8Department of
Radiology and Nuclear Medicine, Amsterdam UMC, University of
Amsterdam, Amsterdam, The Netherlands; 9Amsterdam UMC location
University of Amsterdam, Division of Infectious Diseases, The
Netherlands; 10Flevo Hospital, Department of Internal Medicine, Almere,
The Netherlands; 11Inflammatix Inc., Sunnyvale, California, USA;
12Laboratory of Medical Microbiology, Vaccine and Infectious Disease
Institute, University of Antwerp, Antwerp, Belgium; 13Department of
Medical Microbiology, UMC Utrecht, Utrecht University, Utrecht, The
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location Vrije Universiteit Amsterdam, Department of Epidemiology and
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Background: Sepsis is life-threatening organ dysfunction caused by
a dysregulated host response to infection. Yet, most immunomodulatory
trials enroll patients based solely on clinical severity, overlooking the root
cause of sepsis: the immune response. Existing phenotyping approaches
focus only on sepsis patients and rely on transcriptomic or clinical data,
thereby incorporating non-immune features and lacking specificity
needed to guide personalized immunotherapy. Objective: To develop
and validate a practical, immune-specific framework that quantifies
the degree of host response dysregulation across the full spectrum of
infection.

Methods: We measured 35 plasma biomarkers reflecting key patho-
physiological pathways in 398 patients with community-acquired pneu-
monia across emergency, ward, and ICU settings. Using pseudotime tra-
jectory inference, we modeled immune dysregulation as a gradient,
identifying three distinct stages (minor, moderate, major) and a continu-
ous score. After recursive feature elimination, we trained a 3-biomarker
machine learning model (IL-6, procalcitonin, sTREM-1) to predict the
full 35-biomarker based dysregulation score and translated this into an
easy-to-use tool. Validation was performed in five independent cohorts
(n = 1191). We assessed the value of the 3-biomarker tool for predictive
enrichment in a RCT reanalysis.

Results: Clinical severity was an inadequate proxy for the underlying
immune dysregulation. Patients with greater dysregulation had higher
mortality and secondary infections rates, independent of disease severity.
The 3-biomarker model accurately predicted immune dysregulation and
was robust across diverse external cohorts with varying infections and
care settings. In a reanalysis of a pneumonia-derived sepsis RCT, hydro-
cortisone improved survival only in patients with the most severe im-
mune dysregulation, accompanied by faster resolution of the aberrant
immune response. Stratifying by SOFA score or CRP did not predict re-
sponse to hydrocortisone.

Conclusions: We introduce a 3-biomarker framework capturing im-
mune dysregulation as a clinically meaningful continuum. This frame-
work enables real-time immune profiling and offers a scalable tool to en-
rich trials and guide personalized immunotherapy.
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REVEALING RNA EDITING AS A MECHANISM OF
MONOCYTE PLASTICITY IN AGEING AND
COMMUNITY-ACQUIRED PNEUMONIA
Jordan Mifsud1, Gillian Attard Montalto1, Stephanie Beach1,
Naomi Piscopo2, Peter Cassar2, Christopher Portelli2,
Paul Mark Farrugia2, Daniel Fiott2, Matthew Vella2, Mark Spiteri2,
Charles Mallia Azzopardi2, Bastiaan Haak3, W Joost Wiersinga3,4,
Xanthe Brands3, Tom van der Poll3,4, Dillon Mintoff5,6,
Nikolai P. Pace7,8, Antoine Vella2, and Brendon P. Scicluna1,8.
1Department of Applied Biomedical Science, Faculty of Health Sciences,
University ofMalta, Msida,Malta; 2Saint Vincent de Paul hospital, Luqa,
Malta; 3Centre of Infection & Molecular Medicine, Amsterdam UMC,
University of Amsterdam, Amsterdam, The Netherlands; 4Division of
Infectious Diseases, Amsterdam UMC, University of Amsterdam,
Amsterdam, The Netherlands; 5Department of Pathology, Faculty of
Medicine and Surgery, University of Malta, Msida, Malta; 6Department
of Dermatology, Mater Dei hospital, Msida, Malta; 7Department of
Anatomy, Faculty of Medicine and Surgery, University of Malta, Msida,
Malta; 8Centre for Molecular Medicine and Biobanking, University of
Malta, Msida, Malta

Background: RNA editing is an emerging post-transcriptional mech-
anism that may influence immune responses. In monocytes from patients
with community-acquired pneumonia (CAP), an epigenetic signal was
previously identified at a genomic locus harbouring RNA editing enzymes,
associated with an immune-tolerant phenotype. Given the significant
Copyright © 2025 by the Shock Society. Unauthor
burden of CAP and immune dysfunction in older adults, we hypothesize
that RNA editing contributes to immune heterogeneity in both ageing
and infection. Objectives: To characterize messenger (m)RNA editing
events in monocytes of elderly and young donors, as well as CAP pa-
tients. To assess mRNA expression of RNA editing enzymes in mono-
cytes upon stimulation with lipopolysaccharide (LPS).

Methods: We enrolled 11 young (18–30 years) and 25 elderly indi-
viduals (>65 years) from the community or long-term care facility, fol-
lowing informed consent. Blood monocytes were purified for RNA-
sequencing. Publicly available data from monocytes of 69 CAP patients
and 41 controls were also included. RNA editing events were identified
using GATK variant calling. To assess RNA editing enzyme inducibility,
monocytes from young donors were stimulated with LPS followed by
RT-qPCR analysis.

Results: We identified 184 mRNA editing events unique to mono-
cytes from elderly donors, compared to 35mRNA edits specific to young
participants. In CAP samples, A-to-I and C-to-U editing frequencies were
increased by 15% (p < 0.05) and 52% (p < 0.0001), respectively, with
over one-third of these events located in unique exonic regions. Notably,
4,181 RNA editing sites were shared between the age-discordant cohort
and CAP patients. Furthermore, LPS stimulation of monocytes from
young donors induced differential expression of ADAR (A-to-I editor)
and APOBEC3G (C-to-U editor) genes.

Conclusions: These findings uncover RNA editing as a potential
post-transcriptional mechanism contributing to monocyte functional di-
versity in the context of ageing and infection. RNA editing pathways
may represent novel targets for immune stratification and therapeutic in-
tervention in acutely ill patients.
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PATHOGEN RNA IDENTIFIED IN THE BLOOD OF PATIENTS
Sean F. Monaghan1, Jaewook Shin1, Brandon E. Armstead1,
Alfred Ayala1, Maya Cohen1, Kwesi K. Lillard1, Emanuele Raggi1,
Alger M. Fredericks1, and Gerard J. Nau1.
1Alpert Medical School of Brown University/Rhode Island Hospital,
Providence, Rhode Island, USA
Background: Sepsis results in organ dysfunction due to an infection.
Diagnosis of the causative pathogen can take days. RNA sequencing al-
lows for the identification of all RNA in the blood of patients with sepsis.
We hypothesize that RNA from pathogens can be identified in the blood
of patients with sepsis.

Objective: Assess for the presence of RNA from pathogens in the
blood of patients with sepsis.

Methods:Whole blood was collected in PAXgene tubes from patients
with sepsis or suspected infection (bacteremia or pneumonia) after con-
sent was obtained. This blood was used to obtain over 100 million
RNA sequencing reads for each patient timepoint. The RNA was first
aligned to the human genome and those reads are labeled as mapped.
Then the unmapped reads (those not aligning to the human genome) were
aligned to the genomes of Escherichia coli, Klebsiella pneumoniae, Pseu-
domonas aeruginosa, Staphylococcus aureus, and Streptococcus pyogenes.
Read counts were correlated with culture data.

Results: RNA sequencing was done on 329 patient timepoints, either
ER admission or day 0, 1, 3, 7 of ICU admission. Across all patients there
were 574,182 reads to Escherichia coli, 678,850 reads to Klebsiella
pneumoniae, 165,134 reads to Pseudomonas aeruginosa, 102,632 reads
to Staphylococcus aureus, and 59,264 reads to Streptococcus pyogenes.
There was no correlation between the number of reads to a pathogen in
a patient and a positive culture for that pathogen.

Conclusions: RNA sequencing data from patients with sepsis has
RNA that aligns to pathogens of clinical interest. However, simple corre-
lation of the number of reads from the pathogen is not diagnostic. Further
ized reproduction of this article is prohibited.
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work will be needed to assess the RNA from the pathogens for potential
markers of infection.
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IMPACT OF POLYTRAUMA ON THE HEALTHY MUSCLE
Claudia Neunaber1, Esther Rahel Molinski1, Borna Relja2,
and Katrin Bundkirchen1. 1Hannover Medical School, Department of
Trauma Surgery, Hannover, Germany; 2Ulm University Medical Center;
Department of Trauma, Hand, Plastic and Reconstructive Surgery,
Translational and Experimental Trauma Research, Ulm, Germany

Background: Polytrauma can lead to complex systemic reactions and
organ damage extending far beyond the directly injured areas. As the
largest organ in the body, skeletal muscle can be affected by these sys-
temic effects even if not directly damaged. The aim of this study was to
investigate the effects of remote organ damage after experimental
polytrauma on healthy skeletal muscle over a period of five days.

Methods: 12-week-old male C57BL/6 N mice were randomly
assigned to polytrauma or sham group. The polytrauma model consisted
of thoracic trauma, hemorrhagic shock, femur osteotomy with external
fixator application, and laparotomy. 1, 3, and 5 days after trauma, the in-
directly affected quadriceps femoris muscle was examined. Skeletal mus-
cle analysis was performed using light microscopy, Western blot, and
quantitative real-time PCR. The collected data were evaluated using
two-way ANOVA.

Results:Histological examinations showed increased signs of muscle
fiber damage in the polytrauma group, such as cell necrosis, interstitial
edema formation and a decrease in fiber diameter. Gene expression anal-
yses revealed significant upregulation of the atrogenes MuRF1 and
Atrogin-1, especially on the first day after trauma. Increased expression
of pro- and anti-inflammatory cytokines were observed with peak values
of IL-6 on day 1 and IL-10 on day 3. Interestingly, the IGF-1/PI3K/Akt
signaling pathway (measured by IR and IRS-1 expression), Akt phos-
phorylation and mTOR expression, showed no significant changes be-
tween groups. This suggests that the muscle atrophy and inflammation
induced by polytrauma occur independently of the classical insulin-
mediated signaling pathway.

Conclusions: Experimental polytrauma leads to time-dependent
structural and molecular changes in indirectly affected skeletal muscle.
The activation of atrogenes and increased expression of inflammatory
mediators seem to play a central role, while the IGF-1/PI3K/Akt signal-
ing pathway is not significantly affected. Further investigations are neces-
sary to elucidate the underlying mechanisms and develop intervention
strategies.
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TRAUMA-RELATED ACUTE KIDNEY INJURY (TRAKI)
FOLLOWING FEMORAL FRACTURE: INVESTIGATING THE
IMPACT OF SYMPATHETIC MODULATION
Katharina Oßwald1, Hannah Herbst1, Sandra Dieterich2,
Markus Huber-Lang1, Melanie Haffner-Luntzer2,
and Rebecca Halbgebauer1. 1Institute of Clinical and Experimental
Trauma Immunology, University Hospital Ulm, Ulm, Germany;
2Institute of Orthopaedic Research and Biomechanics, University
Hospital Ulm, Ulm, Germany

Background: Femoral fractures are a rising public health concern,
with high prevalence in the elderly. Trauma-related acute kidney injury
(TRAKI) is a frequent complication, and even in cases of transient
kidney dysfunction, increases the risk of poor outcomes. However, the
mechanisms of fracture-related kidney injury, particularly the role of
sympathetic activation in the renal response to trauma, remain poorly
understood. This study aimed to assess the progression of TRAKI
following femoral fracture and investigate the contribution of
Copyright © 2025 by the Shock Society. Unauth
sympathetic modulation through targeted adrenergic receptor (AR)
blockade.

Methods: Following femoral fracture and external fixation, mice re-
ceived daily treatment with either Phentolamine, Propranolol, or
Butoxamine, administered for the first three days after trauma. Kidneys
were harvested 1 or 21 days post-fracture for histology or gene expres-
sion analysis. Blood urea nitrogen (BUN) levels were measured in blood
samples to assess renal function. Statistical analysis was performed by
one-way ANOVA testing plus post hoc analysis using Sidak’s multiple
comparison.

Results: One day after trauma, mice showed increased histological
signs of kidney injury and elevated gene expression levels of the kid-
ney injury marker neutrophil gelatinase-associated lipocalin (NGAL).
However, BUN levels indicated no functional impairment. Activation
of renal immune and oxidative stress responses was observed, along
with increased proliferation and inflammation, but no development
of fibrosis. By day 21, these alterations had resolved, indicating tran-
sient TRAKI without progression to chronic kidney disease. AR
blockade did not provide sustained renal protection. Notably, Phentol-
amine treatment significantly delayed the upregulation of heme oxy-
genase 1 (HMOX1) and hypoxia-inducible factor 1-alpha (Hif1α),
suggesting α-adrenergic involvement in the renal response to oxida-
tive stress.

Conclusions: Femoral fracture induces a transient, mild form of
TRAKI in mice without permanent functional impairment. While AR
blockade did not prevent AKI, our findings point to a role for sympathetic
signaling—especially α-adrenergic pathways—in shaping the renal re-
sponse to trauma.
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EGFR ACTIVATION CORRELATES WITH INTRACRANIAL
PRESSURE AND SURVIVAL IN A MIXED INTRACRANIAL
BLEEDING PORCINE MODEL
Marica Pagliarini1, Zongren Zhao1, Burak Özkan, Tamara Merz2,
Peter Radermacher2, and Francesco Roselli1,4. 1Dept of Neurology, Ulm
University, Germany; 2Institute of Anesthesiologic Pathophysiology and
Procedure Development, University Clinic, Ulm, Germany, 3Institute of
Clinical and Experimental Trauma-Immunology, Universityclinic Ulm,
Germany; 4DZNE Ulm, Ulm, Germany

Background: The pig model is an advanced system for studying human
brain trauma due to its anatomical similarities with the human brain, such as
brain size, gyrencephalic structure, skull shape, and white-to-gray matter
ratio. Ischemia, a common feature in fatal acute intracranial hemorrhage
cases, occurs when brain tissue compression obstructs vasculature,
reducing cerebral blood flow. This ischemia-driven injury is central to
brain injury pathophysiology. This study investigates the role of receptor
tyrosine kinases (RTKs) in the injury response and clinical outcomes,
focusing on their potential as therapeutic targets for edema and reperfusion
control after injury.

Methods:We developed a sustained, resuscitated pig model of acute
mixed intracranial hemorrhage with ICP, providing a robust system for
in-depth examination of brain injury. Multimodal brain monitoring and
neurological assessments offered valuable insights into the progression
of the injury. Macroscopic postmortem analysis, transcriptional evalua-
tions combined with western blotting and protein arrays, allowed the
the assessment of RTK pathway activation.

Results: Our findings showed that 44-54 hours post-injury, animals
exhibited signs of hypoxia, neuroinflammation, and extensive tissue
damage. Elevated HIF1-α expression in the ipsilateral hemisphere con-
firmed local hypoperfusion. Inflammatory markers such as TNF-α,
CD68, and MMP-9 were upregulated in both hemispheres, reflecting a
generalized neuroinflammatory response. Gene expression analysis
orized reproduction of this article is prohibited.
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revealed increased markers of vascular, astrocytic, and neuroimmune ac-
tivation, particularly related to endothelial integrity and astrocyte activa-
tion. RTK expression analysis showed increased levels of VEGFR1,
VEGFR2, Tie-2, EGFR, and Axl in the injured cortex, with activation
of EGFR/ErbB4 and HGFR/Met pathways. Hierarchical clustering of
intrand astrocytic markers revealed distinct patterns of activation,
highlighting the relationship between ICP severity and astrocyte re-
sponse. Elevated EGFR phosphorylation correlated with astrocyte activa-
tion and ICP severity, survival, and Glasgow Coma Scale outcomes.

Conclusions: These findings suggest that modulating EGFR signal-
ing may offer a therapeutic approach for managing ICP and improving
outcomes in traumatic brain injury.
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SELECTED MARKERS OF ENDOTHELIAL DYSFUNCTION
MAY BE UTILIZED AS MARKERS FOR SEPSIS TRIGGER
AND DISEASE PROGRESSION
Maria K. Paulmann1,2, Fabian Pehrs1,2, and Sina M. Coldewey3,1,2.
1Septomics Research Center, Jena University Hospital, Friedrich Schiller
University Jena, Jena, Germany; 2Department of Anesthesiology and
Intensive Care Medicine, Jena University Hospital, Friedrich Schiller
University Jena, Jena, Germany; 3Institute of Anesthesiology and
Perioperative Medicine, University Hospital Zurich, University of
Zurich, Zurich, Switzerland

Background: According to the sepsis-3 criteria, sepsis is an organ
dysfunction caused by dysregulation of the host immune response. One
important factor is endothelial dysfunction which consequences, such
as hyperpermeability, pose severe problems. Previous clinical trials
have tested different treatments for endothelial dysfunction during
sepsis progression, but without satisfactory outcomes and further
molecular elucidation of endothelial dysfunction is needed. This study
aims to unravel the role of markers of endothelial dysfunction in de-
picting the outcome of sepsis disease progression and to help elucidate phe-
notypic differences between viral and non-viral sepsis.

Methods: In the course of two mainly monocentric clinical studies
(ICROS and ICROVID; ethics board Jena: 5276-09/17 & 2020-
2052-BO) 271 sepsis patients were monitored and blood samples taken
during the acute phase of the disease progression (3 and 7 days post on-
set) and survivors followed up on up to one year post sepsis onset (6 and
12 months post onset). As a control, samples were taken from 81 compa-
rable, healthy volunteers. Different markers of endothelial dysfunction
were analyzed in plasma from all participants through ELISA measure-
ments and their levels investigated for associations with mortality.

Results: Relative to the healthy control cohort some factors (e.g.
angiopoietin-2, ICAM-1) were increased during the acute phase of sep-
sis, while others (e.g. angiopoietin-1, PAI-1) were decreased during the
acute phase, before approaching control levels over a one-year period.
In some cases, the triggers differentially influenced analyte levels. Espe-
cially for PAI-1 and angiopietin-2 non-viral sepsis patients showed higher
levels compared to viral sepsis patients. While both angiopoietin-2 and
PAI-1 are possible predictors of patient mortality, only angiopoietin-2
may be a feasible predictor for the duration of the hospital stay.

Conclusions: In conclusion, angiopoietin-2 and PAI-1may become part
of routine checks during sepsis disease progression to obtain a first indica-
tion on the outcome and to possibly adapt themedication plan of the patient.
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LEFTVENTRICULARDAMAGE INAPORCINEPOLYTRAUMA
MODEL – ISTHE INHIBITIONOFMACROPHAGEMIGRATION
INHIBITORY FACTOR (MIF) ATREATMENT OPTION?
Tamara Pavlovic1, Liudmila Leppik1, Santiago Bianconi1, Aileen Ritter1,
Rald Groven2, Deniz Özman2, Gernot Marx3, Sandra Kraemer3,
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Elisabeth Zechendorf3, Lukas Martin3, Klemens Horst2,
Frank Hildebrand2, Ingo Marzi1, and Birte Weber1.
1Goethe University Frankfurt, University Hospital, Department of
Trauma Surgery and Orthopedics, 60590 Frankfurt, Germany;
2Department of Orthopedic, Trauma- and Reconstructive Surgery,
RWTH Aachen University Hospital. Aachen, Germany; 3Department of
Intensive and Intermediate Care, RWTH Aachen University Hospital,
Aachen, Germany

Background:Cardiac damage after polytrauma (PT) is associatedwith
increasedmortality. Especially, a reduction of the left ventricular function is
associated with an unfavorable outcome. The aim of the study was to
validate the therapeutic effect of ISO-1, a macrophage inhibitory factor
(MIF) inhibitor, on left ventricular damage following PT in pigs.

Methods: A porcine PT model was conducted in an Intensive Care
Unit Setting with a follow-up period of 72 h. The following five groups,
each with n = 6-8, were performed: minor trauma (MIMT: unilateral fe-
mur fracture and chest trauma); major trauma (MAMT: MIMT with a
pressure-controlled haemorrhagic shock); a MAMT group with a single
shot intraperitoneal application of ISO-1 (MIF-inhibitor, 5 mg/kg/kg
bodyweight, MAMT+ISO-1); a MAMT group with the dilution media
(MAMT+DMSO); and a sham group. Cardiac damage was measured
via Troponin I (TnI), Growth Differentiation Factor (GDF)-15 and N-
terminal pro b-type natriuretic peptide (NT-proBNP) ELISA. Histomor-
phological damage was evaluated with the Heart Injury Score, C5aR1,
Nitrotyrosine, Caspase 3 and Connexin 43 immunohistochemistry. Fi-
nally, mRNA and miRNA expression (Next-Generation Sequencing)
were compared among the groups.

Results: 1.5 h after trauma, a significant increase in TnI concentration
was measured in both trauma groups, but not in the ISO-1 therapy groups
(p < 0.01). NT-proBNP was slightly elevated in all animals. Histology of
the left ventricle showed an increase in nitrotyrosine in the MIMT
(p < 0.001) and MAMT animals (p < 0.05), as well as an increase in
C5aR1 in the MAMT group (p < 0.01). The mRNA and miRNA profiles
from the left ventricle, were dependent on trauma severity.

Conclusions: Cardiac damage was detected in PT groups by an in-
crease in TnI, the activation of the complement system and an elevated
level of nitrotyrosine. These changes were not observed in the therapeutic
group. These findings suggest a potential protective effect of MIF inhibi-
tion on left ventricular function.
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DEVELOPMENT OFA NON-INTERVENTIONAL
DIAGNOSTIC NGS-BASED ASSAY FOR RAPID PATHOGEN
DETECTION IN BLOOD SAMPLES FROM SEPSIS PATIENTS
D. Pinzauti1, M. Biazzo1, A. Alevizou2, C. Podrini1, A. Safarika2,
G. Damoraki2, P. Koufargyris2, E. Tasouli3, I. Skopelitis4, G. Poulakou5,
S. Symbardi3, and E. J. Giamarellos-Bourboulis2,6.
1The BioArte Limited, Malta Life Science Park (LS2.1.10, LS2.1.12,
LS2.1.15), Triq San Giljan, San Gwann, Malta; 24th Department of
Internal Medicine, National and Kapodistrian University of Athens,
Medical School, Greece; 31st Department of Internal Medicine, Thriasio
Eleusis General Hospital, Greece; 43rd Department of Internal Medicine,
Aghios Panteleimon Nikaia General Hospital, Greece; 53rd Department
of Internal Medicine, National and Kapodistrian University of Athens,
Medical School, Greece; 6Hellenic Institute for the Study of Sepsis
(HISS), Greece

Background: Conventional Standard of Care (SoC) culture methods
for sepsis diagnosis suffer from long turnaround times, delaying appro-
priate antimicrobial therapy. Next Generation Sequencing (NGS) enables
direct microorganisms characterization from clinical samples, offering
rapid and comprehensive insights into microbial infections and antimi-
crobial resistance (AMR). Here we present PISTETM, an NGS-based ap-
proach for fast pathogen detection and AMR profiling in whole blood.
ized reproduction of this article is prohibited.
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Primary objective of the study was to evaluate the diagnostic perfor-
mance of PISTETM compared to SoC cultures in sepsis.

Methods: 100 patients with suspected sepsis were enrolled. Whole
blood (20 ml) was drawn before antibiotic treatment and incubated at
37 °C (blood culture). After 6 hours, DNAwas extracted for NGS library
preparation, while the remaining volume was kept in incubation monitor-
ing for microbial growth. Full-length 16S rRNA sequencing enabled
species-level identification, followed by ShotgunMetagenomic Sequenc-
ing using the rapid PCR barcoding kit SQK-RPB114.24 (Oxford
Nanopore Technologies) for deeper pathogen profiling and AMR gene
detection. Data were analyzed using an in-house pipeline, and statistical
analysis was performed with IBM SPSS.

Results: SoC identified 14 sepsis-positive patients. PISTETM success-
fully identified 13/14, achieving 91.7% Sensitivity, 96.5% Specificity,
and 95.7% Accuracy. Turnaround time was ~6.5 h compared to
~30.5 h for SoC cultures. Shotgun sequencing was successful in 7/13
samples; failures were linked to low microbial biomass (below detection
limit). Taxonomy profiles from both sequencing strategies showed full
concordance. Predicted antimicrobial resistance profiles showed 100%
Accuracy for Cephalosporins and Penicillins, 85.7% for Carbapenems,
and 71.4% for Aminoglycosides, while lower Accuracy was measured
for Tetracyclines and Quinolones (both 57.1%).

Conclusions: PISTETM technology provided rapid, accurate patho-
gen detection and AMR profiles in suspected sepsis cases, significantly
reducing diagnostic turnaround. This approach supports, timely, targeted
antibiotic therapy in critically ill patients and may substantially impact
clinical management pathways for severe infections.

PISTETM was supported by Xjenza Malta, grant R&I-2024-019 L.
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HOSTAQP4 GENETIC POLYMORPHISM AND
GRAM-NEGATIVE BACTERIA PREDICT SEPTIC SHOCK
AND OUTCOME IN PLEURAL EMPYEMA PATIENTS
V. M. Pisarev1, A. G. Chumachenko1, D. L. Fetlam1,
and A. N. Kuzovlev1. 1Federal Research and Clinical Center of Intensive
Care Medicine and Rehabilitology, V.A.Negovsky Institute of General
Reanimatology, Moscow, Russia

Background: AQP4 molecules compose water channels that control
cell movement, migration and survival. AQP4 single-nucleotide genetic
variants within in the regulatory 3’ region associate with unfavorable
course and outcome in post-stroke and sepsis patients. Whether the ge-
netic variation within this region may serve as a source of prognostic bio-
markers for severe complication of pneumonia, the pleural empyema and
which infection, gram(-) or gram(+), affect the prognosis, have remained
unexplored. The aim of the study was to test a hypothesis that AQP4
rs1058424 genetic variant in concert with gram (-) bacteria may serve
as prognostic biomarkers in pleural empyema patients.

Methods: The study included 216 patients with pleural empyema
aged M (IQR) 54 (41-66) years (women, 30%). On admission, M
(IQR): SOFA score, 2 (2-2); APACHE-2, 5 (3-8); Charlson Comorbidity
Index value, 2 (1-4). Septic shock was developed in 38 patients. Genomic
DNA was isolated from 200 μl of whole blood, then a PCR product
of 823 nucleotides in length was obtained using primers: 5`-
CCGTGTGTCAAGATTTGGT -3̀ and 5̀ -GATTATCAACAAATGTCACGAG
-3 .̀ Genotypes ofAQP4 rs1058424were determined using Sanger sequencing.

Results: Detecting the gram-negative flora (mainly due to Klebsiella
bacteria) associated with unfavorable both the course (development of
septic shock) and the outcome of pleural empyema when compared with
patients with only gram(+) bacteria (P < 0.0001, n = 216) or patients with
no Klebsiella detected (HR = 7.1, 95% CI:2.7-19.1, P = 0.021; n = 69.
The distribution of AQP4 rs1058424 genotypes corresponded to the
Hardy-Weinberg law and did not differ from the distribution in
Copyright © 2025 by the Shock Society. Unauth
Moscow healthy population. Minor allele Т AQP4 rs1058424 exhibited
significant protection against septic shock development (P = 0.002;
OR = 22,5, 2,4-207,7, Fisher test, n = 38) and lethal outcome (HR = 8.9,
95% CI:3.5-22.5; P = 0.009).

Conclusions: Data demonstrate the contribution of AQP4 rs1058424
genetic variant to decreasing the risk of unfavorable course and outcome
in pleural empyema patients infected with Klebsiella.
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ROLE OF PENTRAXIN-3 ON IMMUNE PHYSIOLOGY IN
(EXPERIMENTAL) MELIOIDOSIS
Prasanjit S. Paul1,2, Sadaf Davoudian3, Cecilia Garlanda3,4,
Marina Sironi3, Fabio Pasqualini3,4, Alberto Mantovani3,4,5,
Direk Limmathurotsakul6, Barbara Bottazzi3, Emma Birnie1,2,7,
and W. Joost Wiersinga1,2,7. 1Center for Infection and Molecular
Medicine (CIMM), Amsterdam UMC, University of Amsterdam,
Amsterdam, The Netherlands; 2Amsterdam institute for Immunology
and Infectious diseases, Amsterdam, The Netherlands; 3IRCCS
Humanitas Research Hospital, Rozzano, Milan, Italy; 4Department of
Biomedical Science, Humanitas University, Pieve Emanuele, Milan,
Italy; 5TheWilliamHarvey Research Institute, QueenMary University of
London, London, UK; 6Mahidol-Oxford Tropical Medicine Research Unit,
Bangkok, Thailand; 7Division of Infectious Diseases, Department of Medi-
cine, Amsterdam University Medical Center, University of Amsterdam,
Amsterdam, The Netherlands

Background: Pentraxin-3 (PTX3) is an acute-phase protein that mod-
ulates protection against infectious bacterial diseases. In bacterial sepsis,
PTX3 plasma levels are associated with severity, patient survival, and re-
sponse to therapy. We aimed to assess the role of PTX3 in melioidosis,
an important cause of pneumosepsis.

Methods: PTX3 levels were quantified in plasma of 34 culture-
confirmed melioidosis patients and 31 matched healthy controls from
Sunpasitthiprasong Hospital, Ubon Ratchathani, Thailand. In additional
experiments, PTX3 expression were assessed in tissue from melioidosis
patients after H&E- and immuno-staining. Further, wild-type C57Bl/6j
mice were intranasally inoculated with Burkholderia pseudomallei strain
1026b and PTX3 levels and tissue pathologywere assessed in organs har-
vested after 24-, 48-, and 72-hours post infection.

Results: Melioidosis patients exhibited elevated PTX3 levels in
plasma, significantly decreasing after 10-14 days of admission. No correlation
withmortalitywas found. PTX3 expression in stained-tissue samples frompa-
tients was prominent around lung infection sites with influx of inflammatory
cells including neutrophils and macrophages. Experimental melioidosis re-
vealed increased PTX3 levels inmurine plasma, bronchoalveolar lavage fluid,
lung and liver samples over time. Histopathology of B. pseudomallei-infected
mice tissues mirrored patterns observed in patient tissues.

Conclusions: Our findings demonstrate PTX3 as a potential novel
biomarker for melioidosis. Although PTX3 was not associated to mortal-
ity in our cohort, classical expression patterns and infection severity dur-
ing disease was reflected. Similar trends were observed during experi-
mental melioidosis. Future studies will utilize data from mice models
treated with recombinant human PTX3, administered either prophylacti-
cally and/or therapeutically, to elucidate the functional role of this protein
during experimental melioidosis and explore its therapeutic potential.

Data form this work were previously presented at theWorldMelioidosis
Congress 2024.
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ACCELERATING PATHOGENDETECTION IN SEPSIS: A NOVEL
BIO-ELECTRODYNAMICMETHODFORSAMPLEPREPARATION
Nasrin Ramezanigardaloud1,2, Sergiu Dumitrescu2, Rosmarie Reisner2,
Naimeh Hashemi2, Dorothea Pittrich3, Terje Wimberger3,
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Sandra Reischl3, Monika Ehling-Schulz1, and Marcin Osuchowski2.
1Institute of Microbiology, Center of Pathobiology, University of
Veterinary Medicine, Vienna, Austria; 2Ludwig Boltzmann Institute for
Traumatology, The Research Center in Cooperation with AUVA,Vienna,
Austria; 3Cellectric Biosciences GmbH, Vienna, Austria

Background: A rapid diagnosis of sepsis is difficult, given that path-
ogen detection is frequently inaccurate and requires 24-72 h. Cellectric
Biosciences develops a technology by reduces blood matrix effects while
maintaining the viability of the pathogens. This project evaluates a prepa-
ration method using a BaseStation device and compares it to the gold
standard.

Methods: Blood samples from healthy human volunteers (HB; n = 15),
mild trauma patients (MTB; n = 20), and mice (n = 7) subjected to cecal li-
gation and puncture (CLP) sepsis were used. Human blood was spiked with
E. coli and B. cereus, whereas CLP samples contained live polymicrobial
pathogens. Samples were processed in three groups: i) non-processed (con-
trol = NP) and exposed to ii) high voltage (cell lysed = HV), and iii) zero
voltage (non-lysed = 0 V) in the BaseStation. Samples were cultured to
evaluate the impact of the BaseStation workflow on bacterial quantity
and viability. Used assays included FACS, colony forming unit (CFU)
counts, matrix-assisted laser desorption/ionization (MALDI), and Fourier-
transform infrared spectroscopy (FTIR).

Results:We demonstrated an efficient BaseStation-dependent lysis of
erythrocytes (98%) in blood samples subjected to HV, with similar differ-
ences in conductivity between HB and MTB samples (range 4,69 – 8,65
mS/cm; n = 17). Comparison of CFUs in HB and MTB spiked samples
demonstrated similar bacterial concentrations in all three groups (NP, 0 V,
and HV), regardless of the pathogen used. In the blood of CLP mice, 13
different pathogens (most commonly E. gallinarum, E. coli, K. oxytoca)
were detected. In CLP mice with positive NP cultures, more than 50% of
pathogens were the same between NP and HV in 71% of mice, and be-
tween NP and OV in 57%. The FTIR spectral profiles were acquired in-
dependently for MTB samples spiked with E. coli, B. cereus, and CLP
mice, with each showing similar clustering.

Conclusions:Our findings suggest that the BaseStation neither impedes
the viability of the pathogens nor alters their biochemical composition.
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ELEVATED PLASMA SOLUBLE PROGRAMMED DEATH
LIGAND-1 (PD-L1) CONCENTRATIONS ASSOCIATE WITH
HYPERINFLAMMATORYAND ENDOTHELIAL CELL
ACTIVATION SIGNATURES IN COMMUNITY-ACQUIRED
PNEUMONIA
Evelien Reijnders1, Sebastiaan C.M. Joosten1, Erik H.A. Michels1,
Alex R. Schuurman1, Tom D.Y. Reijnders1, Xanthe Brands1,
Bas W. Haak1, Tjitske S.R. van Engelen1, Justin de Brabander1,
W. Joost Wiersinga1,2, Joe M. Butler1, and Tom van der Poll1,2.
1Center for Infection and Molecular Medicine, Amsterdam UMC, The
Netherlands; 2Department of Medicine, Division of Infectious Diseases,
Amsterdam UMC, The Netherlands

Background: Soluble programmed death ligand-1 (sPD-L1) is widely
considered amarker of immunosuppression in infection and sepsis, primar-
ily based on the role of cell-surface PD-1/PD-L1 in downregulating im-
mune responses. However, whether circulating sPD-L1 reflects true activa-
tion of this pathway or broader immune dysregulation remains unclear. The
coexistence of hyperinflammation and immunosuppression in sepsis com-
plicates its interpretation, and its relevance in milder infections is unclear.
Objective: To characterize immune response patterns associated with
sPD-L1 in moderately severe community-acquired pneumonia (CAP).

Methods: Plasma sPD-L1 and 60 other host response biomarkers
were measured in hospitalized ward CAP patients, sampled within
16 hours of admission, and in non-infectious controls. Associations with
Copyright © 2025 by the Shock Society. Unauthor
biomarkers reflecting inflammation, vascular response, coagulation, and
cytokine/chemokine release were assessed through dimensionality re-
duction (PCA) across sPD-L1 tertiles. Individual biomarker associations
were assessed using effect sizes, regression and correlation analyses. As-
sociations between sPD-L1 and PD-1/PD-L1 expression on peripheral
blood mononuclear cells (flow cytometry) and blood transcriptomic pro-
files (RNA sequencing) were examined in subsets.

Results: sPD-L1 levels were elevated in CAP patients (n = 226) ver-
sus controls (n = 28; p = 0.0021). PCA revealed that higher sPD-L1 was
significantly associated with increased inflammation and organ damage
(e.g., TREM-1, β2-microglobulin), elevated cytokine release (e.g., IL-
1α, IFNγ), and enhanced endothelial activation (e.g., angiopoietin-2,
syndecan-1). IL-10, reflecting immunosuppression, was not associated
with sPD-L1. Monocyte surface PD-1/PD-L1 expression was signifi-
cantly increased in CAP versus controls, but did not correlate with
sPD-L1. Neither PD-1 nor PD-L1 gene expression was associated with
sPD-L1. Transcriptomic pathway analyses revealed significant enrich-
ment of hemostasis (platelet activation and clotting), endothelial activa-
tion (vascular wall interactions), and immune response (antigen presenta-
tion and interferon signaling) in blood.

Conclusions: In moderately severe CAP, plasma sPD-L1 concentra-
tions do not correlate with monocyte PD-1/PD-L1 expression and do
not signal immune suppression; rather, sPD-L1 is reflective of inflamma-
tion and endothelial activation in this condition.
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POLYTRAUMA-INDUCED ALTERATIONS IN THE GUT
MICROBIOME AND THEIR ASSOCIATIONWITH SYSTEMIC
INFLAMMATION IN MICE
Helen Rinderknecht1, Jasmin Bülow1, Nils Becker1, Rui Ding1,
Katrin Bundkirchen2, Claudia Neunaber2, and Borna Relja1.
1Translational and Experimental Trauma Research, Department of
Trauma, Hand, Plastic and Reconstructive Surgery, University Ulm,
Ulm, Germany; 2Hannover Medical School, Department of Trauma
Surgery, Hannover, Germany

Background: The gut harbors a diversemicrobial community essential
for metabolism and immune regulation. Disruption of this ecosystem, or
dysbiosis, has been linked to various inflammatory diseases. Trauma trig-
gers excessive inflammation, which affects organs beyond the primarily
site of injury, including the gut. This study aimed to characterize changes
in gut microbiota after polytrauma in mice.

Methods: C57BL/6 Nmice were assigned to four groups: control (no
intervention), sham (anesthesia, catheterization, external fixation), frac-
ture (sham + femoral osteotomy), and polytrauma (fracture + hemorrhagic
shock, laparotomy, thoracic trauma). Feces were sampled for 21 days post
injury (dpi) (n = 6). Serum levels of 45 cytokines and chemokines were an-
alyzed at days 1, 3, 5, 7, 14, and 21. Feces bacterial composition was iden-
tified by Illumina paired-end raw 16S-rRNA-sequencing and analyzed
using QIIME2 (v.2023.2) within the Galaxy platform. After filtering and
quality control, 285 samples and 6,056,880 reads were retained. Taxo-
nomic assignment of 3,860 representative sequence sets with 99% identity,
phylogenetic analysis, and diversitymetrics (alpha and beta diversity) were
evaluated using lme4-R-package (v.1.1-31), R-packageMicrobiotaProcess
(v.1.10.3), Bray Curtis, Jaccard, Unweighterd-Unifrac, Weighte- Unifrac.
Maaslin2 (v.1.12.0) R-packages.

Results: Alpha-diversity analysis by longitudinal and general linear-
mixed-effects modeling showed no significant within- or between-
groups differences. However, beta-diversity metrics revealed significant
bacterial compositional shifts between control and the other three exper-
imental groups. In polytraumatized mice, several bacterial genera were
significantly upregulated (e.g. Eubacterim coprostanolignes, Clostridia
UCG.014, Candidatus Arthrombomitus, Muribaculaceae) or downregulated
ized reproduction of this article is prohibited.
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(Gastranaerophilales, Lachnospiraceae A2, NK4A136). Multiple bacterial
genera correlated positively (Rikenellaceae) or negatively (Oscillospirales,
Butyricicoccaeceae, Lachnospiracea) with serum CCL2 levels, specifically
in polytraumatized animals.

Conclusions: Polytrauma caused significant alterations in the intestinal
microbiota, with increasing changes correlating to injury severity. Several
bacterial genera were closely linked to the systemic inflammatory marker
CCL2, suggesting a potential role in trauma-induced immune modulation.
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THE COMBINATION OF MCP-1, IL-9 AND IL-10 ON
ADMISSION IDENTIFIES DIVERGING OUTCOMES ACROSS
DIVERSE COHORTS OF POLYTRAUMA PATIENTS
Aileen Ritter1,2, Hamed Moheimani1, Jason A. Hörauf2, Birte Weber2,
Upendra K. Kar1, Greg E. Gaski3, Jason L. Sperry1, Katherine P. Frey4,
Todd O. McKinley5, Timothy R. Billiar1, and METRC.
1Department of Surgery, University of Pittsburgh, Pennsylvania,
Pennsylvania, USA; 2Department of Trauma and Orthopedic Surgery,
University Hospital Frankfurt am Main, Germany; 3University of
Virginia School of Medicine, Inova Fairfax Medical Campus, Falls
Church, Virginia, USA; 4Department of Health Policy and Management,
Johns Hopkins Bloomberg School of Public Health, Baltimore,
Maryland, USA; 5Department of Orthopedic Surgery, Indiana University
Health Methodist Hospital, Indianapolis, Indiana, USA

Background: Polytrauma remains a leading cause of mortality world-
wide. Critical immune mechanisms following injury are yet to be fully
understood. Cytokine biomarkers hold the promise of providing biolog-
ical insights and predicting outcomes. This study aimed to identify im-
munemediators associated with unfavorable outcomes in polytrauma pa-
tients and their optimal combination for patient clustering.

Methods: Patient data from twomulticenter studies of polytrauma pa-
tients were collected. “PAMPer” randomized trial included patients at risk
of hemorrhagic shock (Sperry et al., 2018), and “PRECISE” was a pro-
spective observational study containing a diverse set of injured patients
(McKinley et al., 2022). Two subsets of patients, propensity score
matched by age, gender, ISS, AIS head, and shock index, were selected.
Measurements for 21 immune mediators at admission were performed
using the Luminex assay. The most promising mediator was identified
by measuring the correlation of mediators with outcome variables. After
the patients were grouped by the first mediator, an iterative process was
used to reach the most informative second mediator for combination.

Results: After matching, patients from both cohorts demonstrated
similar patterns in mediator correlations.MCP-1 showed the strongest as-
sociation with adverse outcomes, including ICU length of stay in the
PAMPer cohort (Spearman’s ρ = 0.36, p < 0.01) and development of
multiple organ dysfunction syndrome (MODS) in the PRECISE cohort
(ρ = 0.48, p < 0.01). Following stratification based on median MCP-1
levels, IL-10 proved to be a key secondary mediator: elevated IL-10 in
both strata was associated with longer ICU stays in PAMPer and higher
organ failure scores in PRECISE. In contrast, IL-9 consistently correlated
with favorable outcomes, suggesting a potentially protective role.

Conclusions: We show that a limited set of immune mediators can
classify polytrauma patients into clusters with diverging trajectories. Fur-
ther validation can illuminate how similar sets of markers could guide di-
agnosis and personalized therapy.
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PHARMACOLOGICALTARGETING OF RSK AS
INNOVATIVE STRATEGY TO AMELIORATE CARDIAC
INJURY EVOKED BY EXPERIMENTAL SEPSIS
Chiara Rubeo1, Gustavo Ferreira Alves2, Eleonora Aimaretti3,
Elisa Porchietto3, Enrica Marzani3, Pasquale Pagliaro1,
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1Department of Clinical and Biological Sciences, University of Turin,
Turin, Italy; 2Pharmacology Unit, School of Pharmacy, University of
Camerino, Camerino, Italy; 3Department of Neurosciences “Rita Levi
Montalcini”, University of Turin, Turin, Italy

Background: p90 ribosomal S6 kinase (RSK) is a key signaling node
in numerous pathologies.Well studied in cancer and known to play a role
in cardiovascular diseases, RSK is emerging as central player in inflam-
matory disorders. This study uncovers RSK involvement in a severe in-
flammatory condition: sepsis. The purpose of this study is to investigate
the effects of RSK pharmacological inhibition on sepsis-induced hyper-
inflammation and multi-organ failure, with a focus on cardiac injury.

Methods: C57BL/6 J mice underwent cecal ligation and puncture
(CLP) or sham surgery. 1 h and 5 h after surgery, we administered intra-
venously 10 mg/kg and 5 mg/kg of the RSK inhibitor BI-D1870 or vehi-
cle. 24 h after surgery, we assessed sepsis severity, body temperature and
free fluids. We quantified biomarkers of organ damage and inflammatory
mediators in plasma. In the heart, we assessed tissue morphology, RSK
phosphorylation and expression of inflammatory genes.

Results: BI-D1870 markedly improved the clinical score of septic
mice, while reducing sepsis-induced increase in body temperature and
edema. RSK inhibition lowered the systemic levels of a panel of 23 cyto-
kines and chemokines and biomarkers of multi-organ damage, among
which cTnI, NT-proBNP and LDH. The heart of CLP + BI-D1870 mice
showed improved fiber structure compared with CLP mice. In the heart,
the treatment reduced also the phosphorylation, and consequent activa-
tion, of RSK2, and reduced the expression of pro-inflammatory cytokines
and chemokines.

Conclusions: These findings suggest RSK as a promising therapeutic
target for sepsis-induced injury, especially cardiac. RSK is associated
with the immune response and the contribution of non-myocyte cells in
cardiomyopathies is becoming of growing interest. For this reason, we
are evaluating the effect of RSK inhibition on leukocyte infiltration into
the inflamed heart tissue. In addition, by proving RSK involvement in
sepsis, RSK inhibitors that are being developed for other pathologies
could be repurposed for this disease.
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LARGE ANIMAL MODEL OF KIDNEY TRANSPLANTATION
TO OPTIMIZE STATIC COLD STORAGE
Attila Rutai1, Gabriella Varga1, László Juhász1, Krisztina Spisák1,
Eszter Mán2, Zoltán Hódi2, Emil Terhes2, Mihály Boros1,
Andrea Szabó1, and Dániel Érces1. 1Institute of Surgical Research,
University of Szeged, Szeged, Hungary; 2Department of Surgery,
University of Szeged, Szeged, Hungary

Background: Kidney transplantation remains the gold standard
treatment for end-stage renal dysfunction. However, the prolonged short-
age of suitable donors further compounded by the increasing utilization
of extended-criteria donors emphasizes the urgent need for advancements
in organ preservation techniques. While static cold storage (SCS) is
widely adopted due to its cost-effectiveness and simplicity, it still requires
further optimization. Preclinical evidence suggests that methane (CH4)
has potent anti-inflammatory, antioxidative, and mitochondrial-
stabilizing properties, indicating potential utility as a bioactive additive
in preservation solutions. This study aimed to develop a clinically rele-
vant porcine kidney transplantation model to investigate the efficacy of
methane-enriched Custodiol (HTK) solution in improving SCS
outcomes.

Methods: Under general anesthesia and mechanical ventilation, pigs
underwent left nephrectomy followed by recovery (approval no.
V/3262/2022). Retrieved kidneys were perfused and stored for 16 hours
at 4 °C in either standard HTK or methane-enriched HTK solution
orized reproduction of this article is prohibited.
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(HTK + CH4; enriched with 25 L of 2.1%CH4-air mixture; n = 5/group).
Kidneys were then reimplanted, and contralateral nephrectomy per-
formed following reinduction of anesthesia. Animals were monitored
for 24 hours postoperatively. Primary endpoints included renal artery
flow (RAF), urine output (UO), and serum creatinine levels. Secondary
parameters included systemic hemodynamics and requirement for di-
uretic interventions.

Results: Kidneys preserved in HTK + CH4 demonstrated superior
perfusion, evidenced by consistently higher RAF values across the post-
operative period. Moreover, serum creatinine levels at endpoint were sig-
nificantly reduced in the methane group (4.01 ± 0.2 vs. 4.7 ± 0.3 mg/
dL), indicating improved renal function. Although UO remained similar
between groups, the standard HTK group required more frequent furose-
mide administration to maintain diuresis.

Conclusions: This translational porcine model effectively facilitates
the evaluation of organ preservation strategies. Our findings suggest that
methane-enriched HTK solution confers significant renoprotective ef-
fects, enhancing graft function and perfusion in the context of kidney
transplantation.

Grant support: NKFI-149858
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EXTRACELLULAR VESICLES AND miRNA SIGNATURES: A
TRANSLATIONAL APPROACH FOR NEW BIOMARKER
CANDIDATES IN TRAUMATIC BRAIN INJURYAMONG
POLYTRAUMA PATIENTS
Cora R. Schindler1, Jason-A. Hörauf1, Ingo Marzi1, Dirk Henrich1,
and Liudmila Leppik1. 1Department of Trauma Surgery and Orthopedics,
University Hospital of Goethe University Frankfurt, Frankfurt am Main,
Germany

Background: Severe traumatic brain injury (TBI) in polytrauma (PT)
represents amajormedical and socioeconomic challenge due to highmorbidity
and mortality. For the first time, comprehensive data on epidemiology,
treatment and long-term outcomes are available thanks to the new
established TBI database (DB) in the German TraumaRegistry (TR-)
DGU®. The complex pathophysiology of TBI in PT makes diagnosis
and treatment difficult, which often leads to insufficient accuracy of
biomarkers. Extracellular vesicles (EVs) and miRNA, involved in inter-
cellular communication, have potential as biomarkers. We hypothesized
that the characteristics of the injured tissue are reflected in the cell-specific
epitopes of EVs and that the miRNA composition in plasma and EVs are
signatures that change specifically after injury. The identification of TBI-
specific EVs and miRNA profiles serve as potential biomarkers under
the translational validation using clinical TBI-DB TR-DGU® data.

Methods:The study includes patients with isolated TBI (AISHead≥ 4;
n = 10) and PT without TBI (Injury Severity Score ≥ 16, AISHead = 0;
n = 10). EVs were isolated from patient`s plasma at admission and
48 hours later. Healthy volunteers (n = 10) were used as controls. EV sur-
facemarker quantification was performed using theMACSPlex EVNeuro
Kit, with differentially expressed epitopes validated viaWestern blot. Ad-
ditionally, miRNA content in plasma, EVs, and neuron-derived EVs
(nEVs) was analyzed using real-time PCR after. nEVs were enrichment
with L1CAMantibodymagnetic beads. All findings were correlated with
clinical data from TBI-DB.

Results: Analysis revealed 10 previously undescribed markers (e.g.,
MOG+, C49+) differing between groups, with five showing TBI speci-
ficity. These markers correlate with clinical outcome (e.g., Glasgow
Coma Scale), indicating their potential as indicators of varying phases
of brain injury. miRNA expression pattern (e.g. miR21-5p) in plasma,
(n)EVs change depending on injury and time point. Regression analyses
identified markers associated with clinical outcomes (e.g., Glasgow
Coma Scale).
Copyright © 2025 by the Shock Society. Unauthor
Conclusions: The TBI-DB will facilitate continuous evaluation of
TBI epidemiology and treatment in Germany. Our findings suggest
EVs and their miRNA content may be valuable biomarkers for severe
TBI and PT, ultimately enhancing patient care.
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EXPLORING THE ROLE OF LUNG ASYMMETRY IN
AMPLIFYING THE PENDELLUFT EFFECTAND
PULMONARY STRESS
Samuel Sobarzo1, and Asma Zainab2. 1Texas A&M University
Health Science Center College of Medicine, Houston, TX, USA;
2Cardiovascular Anesthesiology & Critical Care, Houston Methodist,
Houston, Texas, USA

Background:Anatomical asymmetry in humans is a normal variation
that has been well documented in the literature, yet the consequences of
this asymmetry have not been explored. We will explore the effects that
normal asymmetry has on the Pendelluft effect. The Pendelluft effect is
characterized by the intrapulmonary movement of air during the respira-
tory cycle that is not involved with respiration. This effect can lead to in-
creased tissue stress and lung damage. In hematogenous diseases, there is
an increase in the Pendelluft effect, leading to even greater discrepancies
in gas exchange. This study investigates how natural anatomical asym-
metry in human lungs affects the Pendelluft effect and contributes to
the progression of hematogenous lung diseases. It hypothesizes that nor-
mal asymmetry may influence the lung’s mechanical stress and decrease
respiratory efficiency in hematogenous diseases.

Methods: The hypotheses outlined above are based on a review of
existing literature regarding airflow mechanics, bronchial pressure, and
changes in compliance in the human lung. Previous studies included both
observational and theoretical data that form the basis for the proposed re-
lationship. We investigate how normal anatomical variation may affect
airflow and pressure, influencing the Pendelluft effect. Furthermore, al-
terations in compliance and their impact on gas exchange are examined
in relation to hematogenous diseases.

Results: In the preliminary research it is suggested that the anatomical
asymmetry leads to airflow and pressure variation, amplifying the
Pendelluft effect, especially in hematogenous inflammation. This in-
crease in the Pendelluft effect elevates lung tissue stress, leading to pro-
gressive alveolar damage.

Conclusions: By further understanding the relationship between nor-
mal anatomical asymmetry and the Pendelluft effect, wemay gain greater
insight into disease progression in hematogenous lung conditions. This
relationship may improve diagnostic and therapeutic strategies for un-
even ventilation in vulnerable lung regions.
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MACRO- AND MICROSTRUCTURAL BRAIN ALTERATIONS
IN FEMALE SEMI-PROFESSIONAL SOCCER PLAYERS
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Germany; 2Department of Nuclear Medicine, University Hospital Ulm,
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Psychiatry, Mass General Brigham, Harvard Medical School, Boston,
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Background: Repetitive head impacts (RHI) from soccer headers could
be associated with neurotrauma and neurodegeneration, but distinct
effects among young athletes are widely unexplored. It has been
proposed that particularly female athletes may have worsened outcome
following neurotrauma, thus represent a vulnerable but underrepre-
sented cohort in research and clinical management. Objective: To explore
the impact of RHI on the brain’s macro- andmicrostructure, and to inves-
tigate associations between soccer headers, brain volume alterations, and
white matter (WM) changes.

Methods: In this prospective study, 20 semi-professional female soc-
cer players (mean age: 22.4± 4.1 years) and 15 female non-contact-sport
controls underwent 3-Tesla magnetic resonance imaging (MRI) of the
brain (3D T1-weighted and diffusion-weighted sequences). Players were
assessed for measures of exposure (including field position and subjec-
tive header frequency). Subcortical grey matter and corpus callosum
WM volumes were calculated from T1-weighted images, and whole
brain-based spatial statistics (WBSS) were performed for diffusion
MRI. Group differences in brain volumes (macrostructure) as well as
fractional anisotropy (FA) from WBSS (microstructure) were assessed.
Moreover, associations with exposure measures were analyzed, and re-
sults were controlled for multiple comparisons.

Results: No significant group differences in overall brain regional
volumes were found, while players showed statistically significant FA
changes within the thalamus (p < 0.0001). Among players, higher num-
ber of headers correlated with lower posterior corpus callosum volumes
(r = -0.57/p = 0.013). Field position was linked to volumes of the right
nucleus accumbens (r = 0.58/p = 0.011), hippocampus (r = 0.72/
p = 0.001), and putamen (r = 0.59/p = 0.010), suggesting that higher
header frequency was associated with lower respective volumes.

Conclusions: Heading the ball during soccer may result in RHI that
could lead to impaired microstructure of the thalamus, the brain’s critical
relay station involved in many functions such as consciousness, learning,
and memory. Furthermore, higher header frequency may be linked to re-
duced subcortical and WM volumes in a vulnerable cohort of young fe-
male athletes.
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EX-VIVO AND IN-VIVO OPPORTUNISTIC ASSESSMENT OF
VERTEBRAL BONEMINERAL DENSITY USING COMPUTED
TOMOGRAPHY – ACCURACYAND CLINICAL
IMPLICATIONS IN PATIENTS WITH VERTEBRAL
FRACTURES
Nico Sollmann1,2,3,4, Constanze Ramschütz3, Leander Glanz1,2,
Melissa Bauer1, Jan U. Jansen5, Benedikt Schlager5,
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University, Ulm, Germany

Background:Assessment of osteoporosis currently requires dedicated
examinations by dual-energy X-ray absorptiometry (DXA) or quantitative
Copyright © 2025 by the Shock Society. Unauth
computed tomography (QCT). However, with methods of artificial
intelligence (AI), opportunistic assessment (i.e., measurements of
volumetric bone mineral density [vBMD] in non-dedicated routine CT
data acquired for other purposes than osteoporosis screening such as
oncological staging) becomes feasible. Objective: 1) Ex-vivo: To
investigate lumbar vBMD from opportunistic CT scans using different
protocols, and compare them to dedicated QCT. 2) In-vivo: To
opportunistically assess vBMD in CT scans from patients with/without
vertebral fractures (VFs).

Methods: For opportunistic vBMD measurements, a newly devel-
oped AI framework based on convolutional neural networks (CNNs)
was used for fully automated spine identification, vertebral body
labeling/segmentation, VF detection, and contrast agent correction. Ca-
davers from two donors were scanned (L1–L5) using six different CT
protocols (80–140kVp, 72–200mAs, 0.75–1 mm slice thickness) and
one standard QCTscan. Furthermore, clinical routine CT data (maximum
coverage T1–L6) from 794 patients (mean age: 67.8 ± 0.9 years) were
screened and divided into VF and non-VF groups.

Results: Strong correlations were observed between vBMD from op-
portunistic CT and reference QCT ex-vivo (ρ = 0.869/p < 0.01). Bland-
Altman analysis showed a mean bias of 3.1 mg/cm3, with all data points
falling within the limits of agreement. In-vivo, the framework worked in
all patients for vBMD extraction of each imaged vertebral body, showing
significantly lower mean vertebral vBMD in patients with at least one VF
(104.5 ± 36.6 vs. 79.0 ± 33.1 mg/cm3, p < 0.01; measured in non-
fractured vertebral bodies).

Conclusions: Opportunistic vBMD measurements of vertebrae using
our AI framework may provide reliable consistency and accuracy across
various scan parameters when compared to dedicated QCT. In-vivo, it re-
liably worked for opportunistic vBMD extractions, indicating signifi-
cantly lower vBMD in patients with VFs. Thus, it may serve as a screen-
ing tool for osteoporosis and fracture risk in the future.
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A PORCINE MODEL OF SEPTIC SHOCK WITH FLUID
OVERLOAD AND PROLONGED RESUSCITATION
Ly H. Son1,2, Hammed Abdessalem1, Dumargne Hugo3, Lac Romain1,
Dargent Auguste1,3, and Louzier Vanessa1. 1APCSe Pulmonary
and Cardiovascular Aggression in Sepsis, VetAgro Sup, France; 2Nong
Lam University, Ho Chi Minh City, Vietnam; 3Department of Anesthesia
and Intensive Care, Lyon Sud Teaching Hospital, Hospices Civils de
Lyon, Lyon, France

Background: Fluid overload in sepsis, driven by capillary leakage, poses
a major challenge in managing septic shock. Capillary leakage is a central
mechanism, but experimental data to guide targeted therapeutic approaches
remain limited. It is therefore essential to develop robust preclinical models
in order to explore strategies aimed at limiting its deleterious effects. We
therefore developed a translational porcine model of Pseudomonas
aeruginosa-induced septic shock with fluid overload, resuscitated over
24 hours.

Methods: Sixteen female pigs (55 kg) were divided into three groups.
control (CT, n = 4, no bacteria), the two other groups received an IV in-
fusion of Pseudomonas aeruginosa (5 � 108 CFU/mL) at short dose
(SD, n = 6, 0.3 mL/20 kg/min for 90 min), and continuous dose (CD,
n = 6, 0.1 mL/kg/h with hourly doubling over 6 h). Upon hypotension
(MAP <65 mmHg), resuscitation followed a standardized protocol
(fluids ± norepinephrine). Data were collected over 24 hours from the
start of bacterial infusion.

Results:No sepsis was observed in the CT group, while all pigs in the
SD and CD groups met sepsis criteria based on the porcine-adapted five-
domain SOFA score. Septic shock developed in 33.3% of SD and 100%
of CD animals. Twenty-four-hour survival was 100% (CT), 83.3% (SD),
orized reproduction of this article is prohibited.
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and 66.7% (CD). Significant differences were observed in fluid balance
(1230, 5650, 7808 mL; p < 0.001), lung wet/dry ratio (2.35, 6.57,
5.75; p = 0.0008), kidney wet/dry ratio (2.78, 5.78, 5.09; p = 0.02),
and combined pleural/peritoneal fluid accumulation (11, 255, 974 mL;
p = 0.003).

Conclusions: Continuous P. aeruginosa infusion effectively induced
septic shock with significant fluid overload, providing a robust porcine
model of sepsis-induced capillary leakage. However, the resuscitation
protocol requires refinement to improve survival.
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POSTTRAUMATIC INFLAMMATION IN-VITRO
Stefanie Sräga1, Nils Becker1, Jasmin Maria Bülow1, Obada Alalman1,
Alessa Wagner1, Helen Rinderknecht1, and Borna Relja1.
1Translational and Experimental Trauma Research, Department of
Trauma, Hand, Plastic and Reconstructive Surgery, Ulm University
Medical Center, Ulm, Germany

Background: Severe traumatic injuries lead to a tremendous release
of damage-associated molecular patterns, initiating a prompt and serious
innate immune reaction. This activation facilitates the development of
sepsis and multi organ failure. Neutrophil Granulocytes are key modula-
tors of the early inflammatory phase, potentially using small Extracellu-
lar Vesicles (EVs) for remote intercellular communication. Interactions
of these EVs with the liver could contribute to an excessive systemic in-
flammation. Therefore, in this study we focussed on the interplay be-
tween Neutrophil-derived small EVs and hepatocytes, and the effects
of the known immune regulator ethanol, as ethanol intoxication is fre-
quently observed in trauma patients. Our study investigated the effects
of small EVs released by stimulated Neutrophils with or without ethanol
on HepG2-hepatocytes in-vitro.

Methods: Neutrophils from healthy volunteers were isolated and
seeded for 1 h with N-formylmethionine-leucyl-phenylalanine/phorbol
12-myristate 13-acetate (f/P) or without stimulus in combination with
and without ethanol (f/P-nEVs, spontaneous (s)-nEVs, f/P-C2-nEVs or
C2-nEVs). EVs <200 nm were collected from supernatant by size exclu-
sion chromatography. The protein amount of nEVs was determined. A
concentration of 1 μg/ml nEVs from differentially stimulated Neutrophils
was used to stimulate HepG2 for 24 h. Gene expression of interleukin
(IL)-6, IL-1β and tumor necrosis factor (TNF)-α in HepG2was analysed
by real-time quantitative polymerase chain reaction (qPCR) and the ex-
pression of intercellular adhesion molecule 1 (ICAM-1) by flow-
cytometry.

Results: Incubation of HepG2 with f/P-nEVs lead to a significant in-
crease of IL-6 gene expression with similar trends seen for IL-1β com-
pared to unstimulated cells and cells stimulated with s-nEVs. Stimulation
with f/P-C2-nEVs and C2-nEVs showed comparable results as s-nEVs.
Gene expression of TNF-α trended to decrease following incubation with
f/P-nEVs with further reduction in s-nEVs.

Conclusions: Neutrophil-derived EVs regulate hepatic inflammation
in a neutrophil-stimulus dependent pattern. Co-stimulation of Neutrophils
with ethanol attenuated the proinflammatory effects of stimulated nEVs.
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ANGLE IS A PREDICTOR OF LONG-TERM OUTCOME IN
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Background: The long-term prognosis after sepsis is influenced by
various factors, including pre-illness functional status. Bioelectrical imped-
ance analysis (BIA) employs whole-body resistance and reactance to obtain
phase angle (PA). PA has been demonstrated to predict mortality in different
cohorts; however its prognostic value for long-term outcome in sepsis has
not been investigated. The objective was to evaluate the prognostic value
of BIA-derived PA for 365-day mortality and for physical outcome of pa-
tients with sepsis treated on intensive care unit (ICU).

Methods: In this post-hoc analysis of a monocentric cohort study,
BIA was conducted in ICU patients with sepsis or septic shock
(n = 137) in the acute phase (T1:3 ± 1 and T2:7 ± 1 days) and long-
term course (T4:6 ± 2 and T5:12 ± 2 months), and in healthy controls
(n = 81). Six-minute walk test was performed at T4 and T5. The primary
endpoint was to ascertain the prognostic value of PA for 365-day mortal-
ity (Cox-regression). The longitudinal changes in PA and walking dis-
tance were compared with controls (t-test). The association between PA
and walking distance was evaluated (multiple linear regression).

Results: 365-day mortality of sepsis was 37.2% (n = 48/116). Ad-
justed for age, sex, comorbidities and disease severity, PAT1 was associ-
ated with 365-day mortality (hazard ratio [95% confidence interval],
0.65 [0.45–0.92], P = 0.016). PAT1 (mean ± standard deviation,
3.6 ± 1.1°) was lower in septic patients compared to controls
(6.5 ± 0.9°, P < 0.001) and remained decreased up to one year
(5.8 ± 1.5°, P = 0.035). Walking distance was significantly reduced
one year after sepsis (467.5 ± 122.8 m vs 601.7 ± 111.0 m,
P < 0.001). Adjusted for age, sex, and comorbidities, PAT1 was associ-
ated with walking distance after six months (βz [95% confidence inter-
val], 0.46 [0.14–0.78], P = 0.007).

Conclusions: Lower PAwas prognostic for 365-day sepsis mortality
and impaired physical outcome. The long-term reduction in PAmay indi-
cate the persistence of an underlying impairment. BIA may prove to be a
valuable tool to guide treatment and rehabilitation in sepsis.
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EFFECTS OF METHANE INHALATION ON CEREBELLAR
AND RENAL MITOCHONDRIAL FUNCTION IN A RAT
SEPSIS MODEL
Szabolcs Péter Tallósy1, Levente Frigyes Gulácsi1, Attila Rutai1,
Marietta Zita Poles1, Andrea Szabó1, Mihály Boros1, József Kaszaki1,
and László Juhász1. 1Institute of Surgical Research, Albert Szent-
Györgyi Medical School, University of Szeged, Hungary

Background:Mitochondrial dysfunction and activation of neutrophil
granulocytes (NGs) constitutes a central pathological mechanism under-
lying organ injury in sepsis. Methane (CH4) has emerged as a biologi-
cally active gas with anti-inflammatory and mitochondria-protective
properties. This study aimed to examine the impact of CH4 inhalation, ad-
ministered at distinct post-insult intervals, on organ function, oxygen uti-
lization, and mitochondrial respiration and NG activation in a rodent
model of intra-abdominal sepsis.

Methods: Adult male Sprague Dawley rats (n = 44, 380 ± 30 g) un-
derwent sepsis induction (n = 36) or sham operation (n = 8). Septic ani-
mals were randomized to untreated or CH4-treated groups (2.2% CH4 in
normoxic air at 3–6, 16–19, or 19–22 h post-induction; n = 9/group).
Rat-specific sickness (RSS) and organ failure-related (ROFA) scores,
plasma MPO activity, CitH3 levels, renal and cerebellar mitochondrial
respiration (Complex I–II), oxygen extraction, and pCO2-gap were
assessed. Neutrophil populations (intact, ING; degraded, DNG; neutro-
phil extracellular traps, NETs) were isolated by Ficoll gradient, identified
with DNA-binding fluorescent dyes.
ized reproduction of this article is prohibited.
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Results: Sepsis markedly increased RSS and ROFA scores, impaired
hemodynamics, mitochondrial respiration, and oxygen extraction. CH4

inhalation at 3–6 h improved clinical status and survival, but had modest
effects on organ function. At 16–19 h improved cerebellar mitochondrial
respiration and, at 19–22 h with the most robust effects, decreased
ROFA, MPO and CitH3 levels, and preserved cerebellar and renal mito-
chondrial function. All CH4-treated subgroups demonstrated enhanced
renal function and improved pCO2-gap. ING counts improved, while
the ratios of DNG andNETs were significantly reduced in treated animals
compared to untreated septic animals.

Conclusions:Methane inhalation therapy, particularly when adminis-
tered during the latest stages of sepsis, has potential as an adjunctive ther-
apy, preserving oxygen dynamics, reducing inflammation andNG activa-
tion and protecting mitochondrial function in both the kidney and
cerebellum.

Funding: 2024-1.2.3-HU-RIZONT-2024-00033; NKFIH-149858;
SZTE-SZGYA-5S774, 5S775, 5S864
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PROGNOSTIC INDICATORS OF MORTALITY IN
CRITICALLY ILL PATIENTS WITH SECONDARY HLH: A
UNIVARIATE CORRELATION ANALYSIS
Björn Tampe1, and Martin S. Winkler2. 1Department of Nephrology
and Rheumatology, University Medical Center Göttingen, Göttingen,
Germany; 2Department of Anesthesiology, University Medical Center
Göttingen, Göttingen, Germany

Background: Secondary hemophagocytic lymphohistiocytosis (sHLH)
is a rare but severe hyperinflammatory syndrome frequently requiring in-
tensive care unit (ICU) support. Despite prompt recognition and treat-
ment, mortality remains high. Early identification of risk factors for poor
outcomes, especially death, is crucial to optimize management in criti-
cally ill patients. Objective: To identify clinical and biological variables as-
sociated with mortality in ICU patients diagnosed with sHLH, aiming to
improve prognostic assessment and guide targeted interventions.

Methods:We performed a retrospective study of 35 ICU patients with
a confirmed diagnosis of sHLH. Clinical parameters, laboratory findings,
and pathway-specific data were collected upon ICU admission. Univari-
ate Spearman correlation analyses were conducted to evaluate associa-
tions between individual variables and in-hospital mortality.

Results: At ICU admission, patients frequently presented with ele-
vated inflammatory markers, cytopenias, and signs of multiorgan failure.
Correlation analyses identified several clinical and molecular parameters
associated withmortality. Notably, markers indicative of immune dysreg-
ulation, impaired cell growth control, and cellular stress responses
showed moderate to strong correlations with the risk of death. While
not all associations reached statistical significance, the patterns suggest
biologically plausible pathways linked to poor outcomes.

Conclusions: In this cohort of critically ill patients with sHLH, sev-
eral clinical and biological indicators were associated with increasedmor-
tality. These findings highlight the relevance of immune and metabolic
dysregulation in disease progression and underscore the need for integra-
tive prognostic tools. Larger, prospective studies using multivariate anal-
yses are needed to validate these associations and to inform risk stratifi-
cation and personalized therapeutic strategies in the ICU setting.
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RELEVANCE OF HISTOPATHOLOGICAL FINDINGS FOR
PREDICTIVE SCORING OF SHORT-TERM TREATMENT
RESPONSE TO PLASMA EXCHANGE IN CRITICALLY-ILL
ANCA-ASSOCIATED RENALVASCULITIS PATIENTS
Björn Tampe1. 1Department of Nephrology and Rheumatology,
University Medical Center Göttingen, Göttingen, Germany
Copyright © 2025 by the Shock Society. Unauth
Background:Rapidly progressive glomerulonephritis (RPGN) is a
severe clinical manifestation of antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV), leading to rapid kidney function
decline and high morbidity. Therapeutic plasma exchange (PLEX) is
frequently used in severe cases, yet predicting treatment response
remains challenging. A novel scoring system has been proposed to
estimate short-term outcomes under PLEX therapy, but external
validation is limited. Objective: To validate a recently developed PLEX
response score for predicting short-term treatment outcomes in patients
with severe renal AAV presenting with RPGN, and to compare its
performance with established renal AAV classification tools, including
histopathological findings.

Methods: We conducted a retrospective analysis of 53 patients with
biopsy-proven RPGN due to severe AAV, all treated with PLEX accord-
ing to contemporary guidelines. Clinical, laboratory, and histopathologi-
cal data were collected. The predictive accuracy of the PLEX score was
assessed and compared to conventional renal AAV classification systems.
Stepwise multivariate regression was employed to identify the most ro-
bust predictors of poor short-term outcomes.

Results: The PLEX score demonstrated strong predictive power for
identifying patients at risk of adverse short-term outcomes (p < 0.0001).
When combinedwith histopathological findings from kidney biopsies, pre-
dictive accuracy further improved, as confirmed by multivariate regression
analysis (p < 0.0001).

Conclusions: Our study supports the utility of the PLEX score as a
practical tool for early risk stratification in patients with severe renal
AAV and RPGN. The additive value of kidney biopsy findings empha-
sizes their continued importance, even in critically ill patients, despite
procedural challenges. Prospective validation in larger, independent co-
horts is warranted to confirm these findings and inform individualized
treatment strategies.

79

CHARACTERIZING THE HOST RESPONSE TO SEPSIS
AMONG ICU PATIENTS WITH CONCURRENT
MALIGNANCIES
Oren Turgman1, Lisanne Groenenberg1, Sjoerd van Doorn1,
Roos Frolke1, W. Joost Wiersinga1,2, and Tom van der Poll1,2.
1Center for Infection and Molecular Medicine, Amsterdam institute for
Infection and Immunity, Amsterdam UMC, University of Amsterdam,
The Netherlands; 2Department of Medicine, Division of Infectious
Diseases, Amsterdam UMC, location Academic Medical Center,
University of Amsterdam, The Netherlands

Background: One in every five patients with sepsis requiring treatment
on an Intensive Care Unit (ICU) has a concurrent malignancy. Malignancy
is associated with a one-third higher risk of poor sepsis outcomes.
Knowledge of the impact of concurrent malignancy on the host response
during sepsis is highly limited. This study aims to characterize the host
response to sepsis in patients with concurrent malignancy and compare it
to sepsis patients without malignancy.

Methods: This investigation used data of patients with sepsis admit-
ted to the ICU of two Dutch academic hospitals between 2011 and
2013. The host response was characterized by measurements of plasma
biomarkers and the blood transcriptome (microarray) on ICU admission.

Results:We included 482 patients with sepsis: 94 patients with an ac-
tive hematological malignancy, 147 with an active solid malignancy and
241 controls with sepsis without malignancy matched for age, sex and
comorbidities. Patients with concurrent hematological malignancy had
increased plasma concentrations of interleukin (IL)-6, IL-8 and IL-10).
Targeted gene set enrichment analysis showed that pathways related to
hemostasis, cytokine signaling, innate immunity and programmed cell
death were strongly downregulated in blood of these patients. Compared
orized reproduction of this article is prohibited.
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to patients without malignancy, patients with concurrent hematological or
solid malignancy had higher 30-day mortality (50.0% vs. 32.7 vs. 27.5%
respectively; p = 0.001).

Conclusions: Hematological but not solid malignancy strongly im-
pacts sepsis-induced host response dysregulation.
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PERSISTENT SARS-COV-2 INFECTION: A RETROSPECTIVE
COHORT STUDY FROM A DUTCH TERTIARY
CARE CENTER
M. Vergouwe1,2, M. R. A. Welkers2,3, W. Joost Wiersinga1,2,4,
and E. Birnie1,2,4. 1Center for Infection and Molecular Medicine,
Amsterdam University Medical Center, University of Amsterdam,
Amsterdam, The Netherlands; 2Amsterdam institute for Immunology
and Infectious Diseases, Amsterdam, The Netherlands; 3Department of
Medical Microbiology and Infection Prevention, Amsterdam University
Medical Center, University of Amsterdam, Amsterdam, The
Netherlands; 4Division of Infectious Diseases, Department of Medicine,
Amsterdam University Medical Center, University of Amsterdam,
Amsterdam, The Netherlands

Background: In most individuals, SARS-CoV-2 RNA is cleared from
the upper respiratory tract within 30 days after symptom onset. However,
some patients, particularly the immunocompromised, exhibit prolonged
detection of SARS-CoV-2 RNA, indicative of persistent infection. These
prolonged infections pose therapeutic and public health challenges, yet
comprehensive cohort-level data remain limited. Objective: To identify
and characterize clinical features and outcomes of patients with persistent
SARS-CoV-2 infection at a Dutch tertiary care center. Patients were
compared to those who tested positive for SARS-CoV-2 by RT-PCR but
did not meet criteria for persistent infection.

Methods: In this retrospective cohort study, we analyzed clinical and
virologic data from all adults with a positive SARS-CoV-2 RT-PCR on
nasopharyngeal swab between March 2020 and January 2025 at a Dutch
tertiary care center. Persistent infection was defined as at least two posi-
tive SARS-CoV-2 RT-PCR results 30 or more days apart, with less than
90 days between two consecutive tests.

Results:A total of 12.986 patients tested positive for SARS-CoV-2 by
RT-PCR of whom 277 (2.1%) patients met the criteria for persistent in-
fection. The median length of infection was 46 days (IQR 37.0-67.0).
The median age was 60 years (IQR 42.0-72.0) and 124 (44.8%) were fe-
male. Immunocompromising comorbidities were prevalent; 65 (23.5%)
patients had a hematologic malignancy, 22 (7.9%) had received a solid
organ transplant, and 103 (37.2%) used immunosuppressive medication.
Among the 277 patients, 127 (45.8%) patients were hospitalized and
35 (12.6%) required intensive care unit admission. Comparative data
from the 12.709 patients without persistent infection will follow.

Conclusions: Immunocompromising comorbidities are prevalent
among this cohort with persistent SARS-CoV-2 infection. Ongoing anal-
yses aim to identify clinical and virological risk factors associated with
persistent SARS-CoV-2 infection in both hospitalized and ambulatory
settings. These findings may support the development of targeted surveil-
lance and treatment strategies for high-risk populations.
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TOGETHERWE ARE STRONGER: GLUCOCORTICOIDS
AND CATECHOLAMINES ORCHESTRATE THE
RESOLUTION OF INFLAMMATION
Jonathan Preuss1, Delia Grünzweig1, Ute Burret1,
and Sabine Vettorazzi1. 1Institute of Comparative Molecular
Endocrinology (CME), University Ulm, Ulm, Germany

Background:Glucocorticoids (GCs) are widely prescribed drugs to
reduce inflammatory disease, despite their severe adverse effects
Copyright © 2025 by the Shock Society. Unauthor
(diabetes, liver steatosis, osteoporosis, muscle atrophy). During inflam-
mation macrophages are one of the first innate immune cells that respond
to the inflammatory stimulus and by their actions regulate the inflamma-
tory response. Objective: The modulation of macrophages to an anti-
inflammatory and pro-resolving phenotype supports the resolution of in-
flammation and sickness.

Methods: Murine-bone marrow derived macrophages as well as hu-
man macrophages were used for in vitro studies and analyzed with quan-
titative realtime-PCR and flow cytometry. In functional assays
(efferocytosis, chemotaxis) and in an in vivomodel of lung inflammation
the objective was investigated.

Results: Co-treatment of primary murine macrophages with gluco-
corticoid (GC) and catecholamine (Cat) enhanced the ligand bound Glu-
cocorticoid receptor (GR) nuclear translocation, as well as induction of
anti-inflammatory genes and repression of inflammatory genes compared
to the single GCs or Cat treatments. In addition, the macrophage migra-
tion and efferocytosis was significantly upregulated after GCs + Cat co-
treatment. All the GC+Catmediated in vitro findings in themurine system
are translatable to primary human monocytes differentiated to macro-
phages, indicating that this might be a conservedmechanism. Furthermore,
in a model of murine lung inflammation GCs in combination with Cat re-
duced Ly6C+ andMHCII+macrophages in the lung, reduced inflammatory
TNFα and induced anti-inflammatory CD163 expression in the lung sig-
nificantly compared to the single treatments. However, in mutant mice
lacking the Glucocorticoid receptor or the adrenergic receptor in macro-
phages the shift to a resolving phenotype could not be detected during lung
inflammation.

Conclusions: This treatment regime shows the combinatorial treat-
ment of glucocorticoids with catecholamines resolves inflammation
faster compared to the single treatment. This might be a new therapeutic
strategy to reduce GC doses to restrict the GC mediated side effects and
combine the treatment with catecholamines.
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A20 MODULATES ETHANOL-INDUCED SUPPRESSION OF
NF-κB-MEDIATED HEPATIC INFLAMMATION IN IN VITRO
POLYTRAUMA CONDITIONS
Tong Wang1, Obada Alaman1, Alessa Wagner1, Jasmin Maria Bülow1,
Nils Becker1, Helen Rinderknecht1, and Borna Relja1. 1Translational
and Experimental Trauma Research, Department of Trauma, Hand,
Plastic and Reconstructive Surgery, University Ulm, Ulm, Germany

Background: Approximately 50% of polytraumatized patients present
with acute alcohol intoxication (AAI) upon admission, which signifi-
cantly alters hepatic immune responses. The transcription factor NF-κB
plays a central role in regulating inflammation after trauma. Its activity
is tightly controlled by regulatory mechanisms, including deubiquitinat-
ing enzymes (DUBs) such as A20, which are essential for modulating
NF-kB activation and maintaining immune homeostasis. This study in-
vestigates the regulatory role of the DUB A20 in modulating NF-κB-
mediated hepatic inflammatory responses to polytrauma in the context
of AAI.

Methods: HepG2 wild-type and A20-knockout cells were treated
with 200 mM ethanol for 4 hours, followed by exposure to a
polytrauma-simulating inflammatory cocktail (PTC, containing C3a,
C5a, IL-6, TNF, IL-1ß, IL-8) for additional 20 h. Ethanol concentration
and treatment duration were optimized based on cell viability assessed
by MTT assay. Inflammatory responses and NF-κB signaling were eval-
uated by gene expression analyses, cytokine secretion profiling and western
blotting.

Results: 200 mM EtOH was identified as non-toxic over 24 hours. In
wild-type cells, PTC increased phosphorylation of NF-kB proteins p150,
p65, and IkBα, and induced IL-1β expression. Ethanol co-exposure
ized reproduction of this article is prohibited.
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reduced phosphorylation of p65, p50 and IkBα, but not p105 compared
to PTC alone. A20-knockout cells showed no significant effects of
PTC and/or ethanol on pp65 or pp105, but PTC co-exposure with ethanol
significantly increased p50 and IκB phosphorylation ratios. PTC upregu-
lated TNF, CXCL1, and CXCL5 gene expression, and IFN-α/γ and
CCL2 secretion in wild-type cells—effects dampened by ethanol. A20-
deficient cells exhibited reduced expression and secretion of inflamma-
tory factors in response to PTC compared toWT, with ethanol increasing
IL-10 and IL-8 levels.

Conclusions: Ethanol attenuates the inflammatory response in WT
cells by reducing NF-κB activation and cytokine secretion. The absence
of A20 alters cytokine signaling dynamics, highlighting its role in
balancing inflammation under combined trauma and ethanol exposure.

Funded by the DFG RE 3304/12-1 within FOR5417/1 project nr.
465409392
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GLYCOCALYX INJURY IN BACTERIAL BLOODSTREAM
INFECTION: PLASMA SYNDECAN-1 ASSOCIATES WITH
MORTALITYAND HOST RESPONSE ABERRATIONS
INDEPENDENT OF THE CAUSATIVE PATHOGEN
Hui Wang1, Joe M. Butler1, Erik H. A. Michels1, Tom D. Y. Reijnders1,
Tjitske S.R. van Engelen1, Alex F. de Vos1, Olaf L. Cremer2,
W. Joost Wiersinga1,3, Hessel Peters-Sengers1,4, and Tom van der Poll1,3.
1Amsterdam UMC, location University of Amsterdam, Center for In-
fection andMolecular Medicine (CIMM), Amsterdam, The Netherlands;
2UMC Utrecht, Department of Intensive Care Medicine, Utrecht, The
Netherlands; 3Amsterdam UMC, location University of Amsterdam,
Division of Infectious Diseases, The Netherlands; 4Amsterdam UMC,
location University of Amsterdam, Data Science and Epidemiology,
Amsterdam, The Netherlands

Background: Damage to the endothelial glycocalyx plays a key role
in the pathogenesis of sepsis. Syndecan-1 is a widely used biomarker of
glycocalyx degradation. It is unclear to which extent the causative path-
ogen drives glycocalyx disruption. Objective: To determine the contribu-
tion of the causative pathogen to glycocalyx disruption in critically ill
patients with bacterial bloodstream infection (BSI) and to assess the asso-
ciation of plasma syndecan-1 levels with outcome and host response
changes implicated in the pathogenesis of sepsis.

Methods: We included intensive care unit (ICU) patients with BSI
(positive blood culture from one day before to one day after ICU admis-
sion). Blood samples for host response analyses were collected ± one
day relative to blood culture draw. We determined plasma levels of 24
biomarkers reflecting inflammation, coagulation, and endothelial func-
tion, and in a subset of patients blood transcriptomes. Syndecan-1 was
analysed both as a continuous variable and by tertile grouping.

Results: We included 188 patients with bacterial BSI. The most
prevalent pathogens were Escherichia coli (n = 38), Streptococcus
(n = 34), Enterococcus (n = 25) and Staphylococcus aureus (n = 23).
Higher syndecan-1 was associated with increased 30-day mortality, in-
dependent of disease severity. Syndecan-1 levels did not differ between
pathogen groups. Variance partitioning analysis indicated that disease
severity rather than the causative pathogen explained a significant pro-
portion of the variance in syndecan-1 levels. High syndecan-1 associ-
ated with host response changes, particularly those related to endothelial
dysfunction, followed by inflammation and coagulation. Transcriptome
analysis revealed enhanced expression of hemostasis-related pathways,
notably platelet degranulation, in patients with elevated syndecan-1
levels.

Conclusions: In ICU patients with BSI, glycocalyx disruption as
measured by plasma syndecan-1 is associated with poor clinical out-
comes and host response aberrations, especially endothelial activation.
Copyright © 2025 by the Shock Society. Unauth
Glycocalyx disruption in BSI is mainly driven by severity of disease,
not by the causative pathogen.

84

SURVIVALRATEANDFUNCTIONALOUTCOMESBETWEEN
IN-HOSPITAL AND OUT-OF-HOSPITAL SUDDEN CARDIAC
ARREST: A COMPARATIVE STUDY
Yang Wang1. 1People's Hospital of Fengjie, Emergency Department,
Chongqing, China

Background: Cardiac arrest has been categorized as in-hospital and
out-of-hospital based on the location of the occurrence. Studies on the
comparison of these 2 types of cardiac arrest in Chinese population is
limited. This study aimed to compare the survival rate and neurological
functional outcomes between in-hospital and out-of-hospital cardiac ar-
rest in Chinese population.

Methods: Data from adults with cardiac arrest during May 2020 an
July 2024 were retrospectively collected and analyzed. Patients were cat-
egorized as in-hospital or out-of-hospital, and comparisons were made
with regard to 30-day survival rate, return of spontaneous circulation,
and neurological functional outcomes as defined by percentages of pa-
tients modified Rankin scale >2.

Results: A total of 173 cases of cardiac arrest were documented, in-
cluding 109 (63.01%) out-of-hospital and 64 (36.99%) in-hospital. The
two groups were similar with regard to patient age (63 ± 11 vs
61 ± 13, P = 0.28), sex (men 66/109 vs 41/69, P = 0.88), and prevalence
of comorbid cardiovascular diseases (33/109 vs 19/64, P = 0.94). Pa-
tients with in-hospital cardiac arrest had significantly better 30-day sur-
vival rate (51/64 vs 70/109, P = 0.03) and percentages of return of spon-
taneous circulation than out-of-hospital cardiac arrest (49/64 vs 63/109,
P = 0.01). The percentages of modified Rankin scale >2 were similar
between the in-hospital and out-of-hospital group (18/51 vs 26/70,
P = 0.83).

Conclusions: Compared to the out-of-hospital cardiac arrest, Chinese
patients with in-hospital showed between survival rate but comparable
neurological functional outcome.
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THE CARDIOVASCULAR RISK PROFILE IS ASSOCIATED
WITH THE APPEARANCE AND SEVERITY OF CARDIAC
DAMAGE AFTER POLYTRAUMA
Birte Weber1, Larissa Sztulman1, Victoria Pfeiffer2, Lisa Zerwas1,
Miriam Saenger1, Ruth Brenner1, Liudmila Leppik1,
and Ingo Marzi1. 1Goethe University Frankfurt, University Hospital,
Department of Trauma Surgery and Orthopedics, 60590 Frankfurt,
Germany; 2Goethe University Frankfurt, University Hospital, Depart-
ment of Cardiology, 60590 Frankfurt, Germany

Background: Cardiac injury is a known predictor of poor outcomes
following polytrauma (PT). In an aging population, the presence of car-
diovascular risk factors (smoking, hypercholesterolemia, and pre-
existing heart disease) may predispose individuals to post-traumatic car-
diac dysfunction, which can be detected through systematic transthoracic
echocardiography (TTE) after PT. The aim of this study was to assess
whether the cardiovascular risk profile is associated with cardiac injury
and clinical outcome in PT patients.

Methods: In this prospective, non-randomized study at a German
Level 1 Trauma Centre, 59 PT patients (ISS ≥ 16) were enrolled upon
Emergency department admission. Blood samples were collected at six
timepoints (Emergency Room, 24 h, 48 h, days 3, 5, and 10). Cardiac in-
jury was assessed using serum levels of Troponin T (TnT), NT-proBNP,
and CK-MB. TTE was performed shortly after admission and 48 hours
thereafter within the ICU setting. Cardiovascular risk was assessed using
“SCORE 2” algorithm (10-year risk of cardiovascular disease) and
orized reproduction of this article is prohibited.
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lipoprotein(a) [Lp(a)] levels. Spearman correlation analysis was used to
examine associations between these parameters and echocardiographic
findings, arrhythmias, and ischemic events.

Results: Overall, arrhythmias were observed in 38.9%, and acute is-
chemia (e.g., ST-segment elevation) in 18.6% of patients. TTE revealed
wall motion abnormalities in 11.9%, diastolic dysfunction in 10.2%,
and right ventricular dysfunction in up to 5.1% of cases. SCORE 2 and
Lp(a) levels significantly correlated with TnT, NT-proBNP, and CK-
MB. Higher Score 2 values were significantly associated with non-
survival (p ≤ 0.01), diastolic dysfunction (p ≤ 0.05), and demonstrated
a trend toward association with ischemia (p = 0.06). Lp(a) showed no
significant correlation with echocardiographic findings.

Conclusions: Cardiovascular risk, as measured by SCORE 2, was
significantly associated with cardiac injury markers, echocardiographic
abnormalities, and mortality in PT patients.
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FROMBEDSIDE TOBOTTLENECK –WHYSEPSIS THERAPY
REMAINS REACTIVE: INSIGHTS FROM CLINICAL
PRACTICE AT UNIVERSITY MEDICAL CENTER
GÖTTINGEN
Martin S. Winkler1, and Björn Tampe2. 1Department of Anesthesiology,
UniversityMedical Center Göttingen, Göttingen, Germany; 2Department
of Nephrology and Rheumatology, UniversityMedical Center Göttingen,
Göttingen, Germany

Background: Although standardized protocols have improved the man-
agement of sepsis, outcomes remain suboptimal. In daily ICU practice,
decisions are still often reactive and symptom-driven. A mechanistic
or personalized therapeutic approach is rarely applied, particularly in
immune-dysregulated or diagnostically complex cases.

Methods: This narrative, case-based presentation illustrates typical
challenges in sepsis management and outlines how we aim to implement
structured, mechanistic decision-making in the future—based on experi-
ences from clinical practice at University Medical Center Göttingen.

Results:Key challenges emerged across cases: (1) High clinical com-
plexity often obscures therapeutic priorities. (2) Lack of immune literacy
among treating teams impairs the use of biomarkers like mHLA-DR or
endothelial markers. (3) New biomarkers face implementation hurdles,
while existing ones (e.g., PCT) are variably interpreted. (4) Immune dy-
namics are not systematically discussed, even during ABS or interdisci-
plinary rounds. (5) Pilot initiatives such as immune conferences or struc-
tured screening exist—but lack integration into everyday clinical
workflows.

Conclusions: This presentation uses real cases to highlight why sepsis
therapy often remains reactive—and how we envision more structured,
personalized strategies in the future. These include embedding immune
diagnostics into clinical pathways, improving interdisciplinary communi-
cation, and defining biomarker-triggered decision points. Translating im-
munological insight into daily ICU decisions will be key to overcoming
today’s therapeutic bottlenecks.
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BEYOND THE ONCOTIC PRESSURE – IS ALBUMIN A
REGULATOR OF ENDOTHELIAL CELL INTEGRITYAND
LYMPHOCYTE TRAFFICKING?
Martin S. Winkler1, F. Enzmann1, M. Schilder2, I. Seidita2,4,
O. Moerer O1, and M. H. Gräler2,3. 1Department of Anesthesiology,
UniversityMedical Center Göttingen, Göttingen, Germany; 2Department
of Anesthesiology and Intensive Care Medicine, Center for Molecular
Biomedicine (CMB), Jena University Hospital, Jena, Germany;
3Center for Sepsis Control and Care, Jena University Hospital, Jena,
Germany; 4Current address: Department of Experimental and Clinical
Copyright © 2025 by the Shock Society. Unauthor
Biomedical Sciences “Mario Serio”, University of Florence,
Florence, Italy

Background: Hypoalbuminemia is frequently observed in critically
ill patients, but the clinical value of albumin replacement remains
debated. Beyond its role in oncotic pressure, human serum albumin
(HA) acts as a carrier for sphingosine-1-phosphate (S1P), a bioactive
lipid involved in immune regulation and endothelial integrity. While
S1P circulates bound primarily to HDL and albumin, the impact of HA
supplementation on this distribution and its physiological consequences
is poorly understood.

Methods: From March 2022 to February 2023, a prospective obser-
vational cohort study (AlbuS1P Study) was conducted in an intensive
care unit. Forty-seven ICU patients were stratified into three groups:
Group A (hypoalbuminemia treated with 180 g HA over three days),
Group B (hypoalbuminemia untreated), and Group C (normoalbu-
minemia untreated). Blood samples were collected at multiple time
points. Plasma S1P levels were quantified, immune cells analyzed by
flow cytometry, and Flow-Induced Dispersion Analysis (FIDA) used to
assess S1P binding to HDL or albumin. In vitro assays examined endo-
thelial barrier function and B-cell chemotaxis in response to patient
plasma.

Results: In 42 evaluable patients, HA therapy significantly increased
serum albumin (+0.7 g/dL, +40%) but did not alter total plasma S1P
levels. However, it shifted S1P binding fromHDL to albumin. This redis-
tribution was associated with reduced CD4+ Tand CD19+ B cell counts,
suggesting altered immune cell migration. In vitro, HA-treated plasma
did not impair endothelial barrier function or S1P-dependent chemotaxis.

Conclusions: HA modulates S1P carrier dynamics without reducing
overall S1P levels. This redistribution may influence immune cell behav-
ior without compromising vascular stability. Targeted studies are needed
to identify subgroups that might benefit from HA’s immunomodulatory
effects.
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EPIDEMIOLOGICAL CHARACTERISTICS AND CLINICAL
OUTCOMES OFABDOMINAL SEPSIS: A SECONDARY
ANALYSIS OFA NATIONAL MULTICENTER PROSPECTIVE
COHORT STUDY
Xiuwen Wu1, and Jianan Ren1. 1Research Institute of General
Surgery, Nanjing University, Nanjing, China

Background: The abdomen is the second most common source of
sepsis. Abdominal sepsis is associated with high mortality risk, and sur-
viving patients often experience severe complications, imposing a sub-
stantial burden on global healthcare systems. However, the clinical char-
acteristics of abdominal sepsis remain unclear in China. The primary
objectives of this study were to analyze the clinical features, pathogen
distribution, and antimicrobial resistance in patients with abdominal sep-
sis and to identify mortality risk factors associated with abdominal sepsis
for improved clinical management.

Methods:Based on a national multicenter prospective cohort study in
China (Epidemiology, antimicrobial resistance and outcomes of intra-
abdominal infections, ChiCTR2300072253), we report the clinical
characteristics of abdominal sepsis. The primary outcome was 28-day
mortality. We employed multivariate logistic regression analyses to
identify independent risk factors for mortality in patients with abdomi-
nal sepsis.

Results: A total of 1620 intra-abdominal infection patients were in-
cluded in the analysis, among whom 357were diagnosed with abdominal
sepsis. The abdominal sepsis group showed significant differences
(P < 0.001), including ICU admission, mechanical ventilation, vasopres-
sor use, and drug-resistant bacterial infections, along with distinct comor-
bidities (chronic pulmonary, cardiac, and renal diseases; malignancy) and
ized reproduction of this article is prohibited.
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lifestyle risk factors compared to non-septic patients. Source control was
implemented in 84.88% of cases, with 51.26% undergoing surgical inter-
vention. Among patients who received source control, 82.12% achieved
successful control by day 14, as evidenced by the absence of persistent
inflammation or organ dysfunction. The mortality rate among patients
with abdominal sepsis was 22.4% (80/357), with independent risk factors
for death identified as invasive mechanical ventilation, drug-resistant
bacterial infections, and renal replacement therapy.

Conclusions: Findings from this study delineate the clinical charac-
teristics and systematically elucidate the etiological profile of abdominal
sepsis in China. Identification of key mortality risk factors provides crit-
ical insights for optimizing prognostic evaluation and clinical manage-
ment strategies.
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TOPICALTREATMENT OF THE SPLEEN WITH NaHCO3

IMPROVES THE SURVIVAL OF RATS WITH SEVERE
INTRA-ABDOMINAL SEPSIS
KatherineM.Marsh1, Radhika Rastogi1, Aimee Zhang1, Irving L. Kron1,
Robert G. Sawyer2, and Zequan Yang1. 1Department of Surgery,
University of Virginia, Charlottesville, Virginia, USA; 2Department of
Surgical Science, Western Michigan University Homer Stryker MD
School of Medicine, Kalamazoo, MI, USA

Background: Sodium bicarbonate (SB) is used to treat metabolic aci-
dosis in patients with septic shock, but its effectiveness on survival is not
well established. Recently, oral bicarbonate sodium (Bicarb, NaHCO3)
was found to activate splenic anti-inflammatory response. We hypothe-
sized that topical NaHCO3 treatment of the spleen during source control
laparotomy would inhibit the spleen-mediated inflammatory response
and improve survival of rats with feculent peritonitis.

Methods: Feculent peritonitis was induced by cecal ligation and inci-
sion (CLI) in male Sprague Dawley rats. Two hours after CLI, peritoneal
washout at a dose of 0.5 ml/g was performed with normal saline (NS,
control group) or 0.1 meq/ml NaHCO3 (SB washout group), or NS
washout plus topical NaHCO3 (1 meq/ml) rinse of the spleen at a dose
of 0.5 ml (Topical SB group).

Results: Median survival was 9.0 hours in control rats versus
13.5 hours in SB washout rats (p = 0.01 vs. control). All control and bi-
carb washout rats died within 13 hours and 36 hours respectively after
CLI. However, topical splenic bicarb rats had a 60% survival over 10 days
following CLI. Another group of rats received topical splenic rinse with
5.8% saline (same osmolality as 1 meq/ml NaHCO3) and showed a me-
dian survival of 10.2 hours. All CLI rats developed combined acidosis.
Topical SB did not improve pH, but significantly improved BE,
HCO3–, sO2, and lactic acid. Analysis of the plasma and splenic tissues
showed that topical splenic SB inhibited spleen-mediated inflammatory
responses.

Conclusions: SB peritoneal washout significantly prolonged the sur-
vival duration of rats but did not have survival benefit. Topical SB rinse
of the spleen significantly improved the survival. Topical SB rinse mod-
ulates the spleen to an anti-inflammatory mode by inhibiting the
Caspase1-NLRP3-IL-1β pathway and attenuates systemic inflammatory
responses.

90

MYOCARDIAL PYRUVATE DEHYDROGENASE KINASE 4
DRIVES SEX-SPECIFIC CARDIAC RESPONSES TO
ENDOTOXEMIA
John Q. Yap1,2, Azadeh Nikouee1,2, Matthew Kim1,2, Quan Cao4,5,
David J. Rademacher3, Jessie E. Lau1,2, Ananya Arora6, Leila Y. Zou1,2,
Yuxiao Sun7, Luke Szweda8, Hesham Sadek8, and Qun Sophia
Zang1,2,3,5. 1Department of Surgery; 2Burn & Shock Trauma Research
Copyright © 2025 by the Shock Society. Unauth
Institute; 3Department of Microbiology and Immunology;
4Department of Cell and Molecular Physiology; 5Cardiovascular
Research Institute, Loyola University Chicago, Stritch School of
Medicine, Maywood; 6University of Missouri–Kansas City School of
Medicine, Kansas City; 7Department of Surgery, University of Texas
Southwestern Medical Center, Dallas, TX; 8Department of Medicine,
Division of Cardiology, Sarver Heart Center, University of Arizona,
Tucson, AZ, USA

Background: Sepsis-induced cardiac dysfunction is more severe in
males than in females, but the underlying mechanisms remain poorly
understood. Identifying the molecular drivers of these sex-specific
differences is essential for developing precise and effective therapeutic
strategies tailored to sepsis patients. Pyruvate dehydrogenase kinase
4 (PDK4), a key regulator of glucose metabolism in mitochondria, may
contribute to these disparities by modulating pyruvate dehydrogenase
(PDH) activity and mitochondrial function. This study aimed to
determine whether PDK4 plays a critical role in the sex-based
differences in cardiac responses to septic challenges.

Methods:We used a mouse model of endotoxemia in which acute in-
flammation was induced by a sublethal dose of lipopolysaccharide
(LPS). We evaluated cardiac function, metabolic alterations, and mito-
chondrial integrity in wild-type, cardiac-specific PDK4-overexpressing,
and PDK4-knockout mice of both sexes.

Results: LPS caused significant cardiac dysfunction and increased
myocardial PDK4 expression in males but not females. Cardiac-
specific PDK4 overexpression exacerbated LPS-induced dysfunction
in both sexes, whereas PDK4 knockout was protective. In wild-type
males, LPS disrupted cardiac metabolism by reducing PDH activity
and fatty acid oxidation (FAO) while increasing lactate levels, indicat-
ing a metabolic shift from oxidative phosphorylation to glycolysis.
These effects were aggravated by PDK4 overexpression but alleviated
by its knockout. In females, LPS had minimal metabolic impact, except
for a reduction in FAOwith PDK4 overexpression. Furthermore, PDK4
overexpression exacerbated LPS-induced mitochondrial damage in
both sexes, leading to disrupted cristae, impaired membrane potential,
increased fragmentation, and reduced mitophagy, along with height-
ened oxidative stress and inflammation. PDK4 knockout mitigated
these detrimental effects.

Conclusions: These findings establish PDK4 as a key driver of sex-
specific metabolic and mitochondrial responses in sepsis-induced cardiac
dysfunction and suggest it as a potential therapeutic target.
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ELEVATED TISSUE FACTOR–POSITIVE EXTRACELLULAR
VESICLES ATADMISSION IDENTIFY TRAUMATIC BRAIN
INJURYAND CO-SHAPE ACUTE HEMOSTATIC–IMMUNE
DYNAMICS IN SEVERE TRAUMA
Pia Lenz1, Johannes Oesterreicher1, Johannes Grillari1,3,
Franz-Josef Nierscher2, Alexandra Pomberger2, Hubert Hetz2,
Heinz Steltzer2, Roman Ullrich2, Carolina Zeller1, Wolfgang
Holnthoner1, Stephan Müller-Botz1,4, Marcin F. Osuchowski1,
Gerhard Fritsch1,4, and Johannes Zipperle1. 1Ludwig Boltzmann
Institute for Traumatology, the Research Center in cooperation with
AUVA, Vienna, Austria; 2AUVATrauma Center Vienna, Vienna,
Austria; 3Institute for Molecular Biotechnology, BOKU University,
Vienna, Austria; 4AUVATrauma Center Salzburg, Department of
Anesthesiology and Intensive Care Medicine, Academic Teaching
Hospital of the Paracelsus Medical University, Salzburg, Austria

Background: Traumatic brain injury (TBI) exposes tissue factor (TF,
CD142)-rich neuronal tissue, triggering robust coagulation and immune
responses. We examined whether TF-bearing Extracellular Vesicles
(EVs) in plasma could serve as a clinically relevant indicator for
orized reproduction of this article is prohibited.
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confirming TBI and whether temporal fluctuations in platelet-, innate-,
and adaptive-immune markers on EVs mirror the evolving host
response to a major traumatic incident.

Methods: We analyzed 42 severely injured adults (Injury Severity
Score > 15), enrolled in the bicentric PRIME study (NCT06314841),
classifying them as TBI (n = 21) or non-TBI (n = 21) based on clinical
and imaging assessments. Blood samples were obtained at admission
(0 h), 24 h, 48 h, and 96 h. EV characterization in plasma used the
MACSPlex EV Kit, measuring markers of hemostasis (CD41b, CD42a,
CD62P, CD142), innate immunity (CD14, CD56), adaptive immunity
(CD3, CD4, CD8, etc.), and cellular regulation (CD9, CD63, CD81).
Semi-quantitative epitope-specific signals were recorded as median fluo-
rescence intensity (MFI). Signals were compared with relevant surface
antigens on circulating leukocytes. Kruskal–Wallis tests with Dunn’s
post hoc correction determined significance (p < 0.05).

Results: At 0 h, TBI patients showed higher CD142+ EV levels than
non-TBI (MFI, median [IQR]: 3450 [2047–5278] vs 1814 [1531–3354],
p = 0.024), and receiver operating characteristic (ROC) analysis con-
firmed their moderate diagnostic value (AUC = 0.703) for TBI. No dif-
ferences were observed in other antigens or at 24 h, 48 h, and 96 h. In
all patients, platelet-associated EV markers were elevated at admission,
indicating an acute procoagulant state. Over 24–96 h, markers of innate
immunity (e.g., myeloid, NK cell–associated signals) and later adaptive
and regulatory pathways (T-cell and antigen presentation) increased,
reflecting a shift from immediate hemostatic activation toward inflamma-
tory and reparative processes. EV-associated antigen levels partially
paralleled the expression of the same surface antigens on circulating
leukocytes.

Conclusions: A transient surge in TF-bearing EVs at admission
prompts an early procoagulant activation secondary to TBI. Subsequent
changes in platelet, innate, and adaptive EV markers in the entire patient
cohort indicate a complex immuno-regenerative interplay following ma-
jor trauma. EV-based phenotyping may complement existing neuronal
TBI markers, accelerate its detection and better characterize evolving
host responses.
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THEESS SUMMERSCHOOL 2025: POLYTRAUMA –BRIDGING
EMERGENCY MEDICINE AND CUTTING-EDGE RESEARCH
OF THE FOR 5417
Birte Weber1, Aileen Ritter1, Christian Bergmann2, and Nils Becker2.
1Department of Trauma Surgery and Orthopedics, Goethe University
Frankfurt, Frankfurt, Germany; 2Department of Trauma, Hand, Plastic
and Reconstructive Surgery, Translational and Experimental Trauma
Research, Ulm University Medical Center, Ulm, Germany

The management of polytrauma patients involves several factors that
can affect the risk of developing critical complications. In this endangered
patient population, the emergency management and initial operative
treatment can substantially influence the clinical course. Consequently,
in emergency settings, prompt treatment decisions are necessary, and
an in-depth understanding of underlying pathophysiological responses
is needed. Thus, researchers within the DFG FOR 5417 are focusing on
evaluating the complex reactions associated with polytrauma to improve
understanding and influence the treatment of polytrauma patients. The
Summer School program is designed to emphasize pathophysiological
and immunological considerations in trauma care, in addition to the
novel research foci within the DFG FOR 5417.

This year's Summer School at the ESS 2025 invites young basic
scientists to engage with the clinical context of their work and at the
same time addresses young healthcare professionals and motivated
students to deal with hot topics in basic science in the polytrauma re-
search field.
Copyright © 2025 by the Shock Society. Unauthor
The course is organized by clinician scientists with expertise in trauma
surgery and basic research. In four different sessions, specific aspects of
central clinical phases in the treatment of polytrauma patients will be
highlighted. Hands-on sessions will cover acute treatment concepts
(e.g. preclinical bleeding management or osteosynthesis via external
fixator) for polytrauma patients with the focus of linking clinical practice
with trauma and sepsis research.

The sessions provide insights into prehospital and acute in-hospital
medical care, emergency surgery concepts as well as intensive care treat-
ment dealing with post-traumatic complications and immune dysregula-
tion. It will be emphasized that our current treatment concepts are based
on basic scientific knowledge.

Our diverse program focuses on key clinical aspects and hands-on
learning, with the purpose of facilitating translation of basic science into
routine clinical practice.

The Summer School is supported by the DFG FOR 5417.
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PROTEOMICS ASSOCIATED TO AI FOR STRATIFICATION
OF SEVERITY IN INFECTION
Jesús F. Bermejo-Martín1,2,3. 1Department of Medicine, Faculty of
Medicine, Universidad de Salamanca, Salamanca, Spain; 2Group for
Biomedical Research in Sepsis (BioSepsis), Instituto de Investigación
Biomédica de Salamanca (IBSAL), Gerencia Regional de Salud de
Castilla y León, Salamanca, Spain; 3Centro de Investigación Biomédica
en Red en Enfermedades Respiratorias (CIBERES), Instituto de Salud
Carlos III, Madrid, Spain

Background: Early identification of patients at risk of severe infec-
tion is essential to improve clinical outcomes. Human and microbial pro-
teomic profiling offers a promising approach to identify new biomarkers
that reflect the host response to infection. When integrated with artificial
intelligence (AI) techniques, this approach allows the identification of
complex host response signatures capable of stratifying infection sever-
ity. Such a strategy holds great promise for transforming patient manage-
ment by allowing early data-driven assessment of disease progression
and prognosis. This study aims to identify proteomic signatures associ-
ated with infection severity, using high-throughput proteomics platforms
combined with AI-based models, to enable early detection and stratifica-
tion of infection.

Methods: Two proteomic strategies were employed: (1) targeted
quantification of specific host immune response-related proteins using
Ella-SimplePlexTM system (Bio-Techne) in plasma of critically ill COVID-19
patients; and (2) large-scale proteomic profiling of over 3,000 plasma
proteins using the Olink® Explore 3072 panels in patients with infection
from the emergency department (ER). Clinical data and biomarker mea-
surements were analyzed using advanced machine learning techniques,
including clustering analysis, to identify biomarker signatures predictive
of infection severity and clinical outcomes.

Results: Using an integrative IA approach combing pathogen and
host-response biomarkers of different biological functions, we identified
subgroups of patients with different immune responses and clinical tra-
jectories. In the COVID-19 study, we identified a biological signature,
defined by low pathogen burden, robust adaptative immunity and limited
inflammatory response, associated with better outcomes. This approach
was also reproduced in the ER study, demonstrating their applicability
across different clinical settings.

Conclusions: The combination of host-response and microbial data
by machine learning techniques enables better characterization of sub-
groups of patients with different prognosis following infection. The inte-
gration of high-throughput proteomics and AI allows for robust stratifica-
tion of infection severity, supporting early detection and the development
of personalized therapeutic strategies.
ized reproduction of this article is prohibited.
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THE USE OF MULTI-OMICS TO BRING PRECISION
MEDICINE TO TRAUMA
Timothy Billiar1. 1Department of Surgery, University of Pittsburgh,
Pennsylvania, USA

Multi-omics has led to an in-depth understanding of the biology of
trauma and has identified some biomarkers that define outcome-based
patient sub-groups. Here we present three examples of how multi-omics
data can lead to precision medicine for trauma. First, multi-omics can be
used to identify endotypes that are associated with outcomes. We have
defined endotypes based on single-cell multi-omics as well as targeted
proteomics from trauma patients. The identification of these endotypes
will be useful for the design of trials targeting specific mediators or
pathways. Second, omics from observational and interventional studies
have identified treatment response sub-groups. Specifically, analysis of
omics data has shown patient subsets that are responsive to early
plasma administration. Thirdly, the omics of human injury can be used
to develop animal models that replicate the key processes in the human
injury response. This, in turn, can be used to identify therapeutic
targets based on mechanistic studies and representative animal models.
An example will be presented demonstrating the identification of
program cell death pathways that are involved in early mortality after
trauma/hemorrhage.

In the future, large scale multi-omics studies will continue to advance
our understanding of both the biology and therapeutic targets in severely
injured humans.
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POLYTRAUMAMODELING
Katrin Bundkirchen1, and Claudia Neunaber1. 1Hannover Medical
School, Department of Trauma Surgery, Hannover, Germany

Background: Polytrauma is the leading cause of death under the age
of 50 and 60% of survivors suffer from relevant disabilities years after
polytrauma. Due to the Berlin definition from 2014, a polytrauma is
defined as relevant injuries with an Abbreviated Injury Score (AIS) ≥ 3
and an additional parameter (>70 years, blood pressure < 90 mmHg,
unconsciousness, acidosis, coagulopathy). However, as the details of the
interplay are not yet known, an experimental model is needed to study the
fundamental basics, which reflects clinical reality. The aim was to investigate
an experimental polytrauma mouse model that is comparable to the
clinical reality in the long-term - over a post-traumatic course of 21 days.

Methods: 12-week-old male C57BL/6 N mice were used and kept in
individual housing. The polytrauma model consisted of thoracic trauma,
hemorrhagic shock, abdominal injury (laparotomy) and femur osteotomy
stabilized via external fixator. All operation procedures were conducted
under deep inhalation anesthesia with isoflurane. Amultimodal analgesia
was reached by subcutaneous injection of Carprofen (5 mg/kg) and
Butorphanol (1 mg/kg) directly after anesthesia induction and by local
anesthesia of the affected skin areas and periosteum. After surgery, the
animals were subjected to indication-independent controls including
scoring (health, lameness) according to a defined regimen. In addition,
they received further analgesia for 3 days post-operatively and addition-
ally, if necessary.

Results: This polytrauma model causes a mortality of 15-22%. Of the
survivors, most animals show reduced activity one hour after surgery due
to severe blood loss. After 4 hours, almost all polytrauma animals are
fully active again. Results after 6 hours showed a good comparability
to humans systemically, as well as local in liver and lung.

Conclusions:Amodel has been developed that accurately reflects the
clinical reality of polytrauma, at least in the short term. Results regarding
the long-term outcome are still pending.
Copyright © 2025 by the Shock Society. Unauth
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GETTING TO THE CORE OF ENDOTOXIN: IMPLICATIONS
FOR SEPSIS PREVENTION AND THERAPY
Alan S. Cross1, and Scott Baliban1. 1Center for Vaccine Development
and Global Health, University of Maryland School of Medicine,
Baltimore, Maryland, USA

Background: Sepsis is a potentially lethal complication of Gram-
negative bacterial infection. Despite the availability of potent antimicro-
bial agents and supportive care, the mortality from sepsis is unacceptably
high. After decades of research, there is no approved immunotherapy ad-
junct for sepsis. In a large, multicenter study published 40 years ago, ad-
ministration of antibodies to a highly conserved region in the core region
of Gram-negative bacterial lipopolysaccharide (LPS) to patients with
GNB bacteremia improved survival (NEJM 1982). While other investi-
gators tried to confirm this observation, no study reproduced the clinical
design. Consequently, the concept of a broadly-acting anti-LPS antibody
as a therapeutic adjunct to sepsis has not taken hold. Given the dearth of
effective antibiotics, especially against multi-resistant GNB, it may be
time to reconsider this approach. The goal of this review is to re-assess
the use of anti-core LPS antibodies as an immunotherapeutic adjunct to
the treatment (or prevention) of GNB sepsis.

Methods: The data are based on review of the literature and the au-
thors’ published work

Results: The scientific rationale for the original core LPS antibody
(J5) study will be discussed as well as the J5 study itself. The subsequent
attempts to assess the efficacy of anti-core endotoxin antibodies will be
reviewed. A LPS subunit vaccine derived from the original heat-killed
bacterial vaccine was developed and shown to broadly protect against a
broad range of GNB in a wide range of preclinical rodent models. This
vaccine has undergone Phase 1 testing and is safe and well-tolerated.

Conclusions: The use of anti-core LPS antibodies merits further
investigation.
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GLIAL CELL REACTIVITY IN A MOUSE MODEL OF
TRAUMATIC BRAIN INJURY: INSIGHTS FROM THE
CLOSED-HEAD INJURY PARADIGM
Marsela Hakani1, Alicia Goreth2, Ester Nespoli1, Julia Drung1,
Karin Danzer2, and Leda Dimou1. 1Molecular and Translational
Neuroscience, Ulm University, Ulm, Germany; 2DZNE, German Center
for Neurodegenerative Diseases, Ulm, Germany

Traumatic brain injury (TBI) is a leading cause ofmorbidity andmortality
worldwide, and is categorized according to the severity inmild,moderate and
severe. Interestingly, even patients with mild TBI are under risk of
cognitive impairment that can greatly diminish the quality of life in
the short and long-term post-injury. The lack of effective treatment to
improve the cognitive and emotional function after TBI highlights the
need for pre-clinical research that aims to investigate the mechanisms
that determine injury outcomes.

Despite the ongoing debates on the translational value of the several
available TBI animal models, these have offered valuable insights into
the mechanisms that influence the TBI outcome and progression. Among
the most commonly used and reproducible TBI models are the fluid per-
cussion injury (FPI), the controlled cortical impact (CCI), and the stab
wound injury (SWI) models. In the meantime, the closed-head injury
(CHI) model, which is considered the most translational one, has been re-
fined to stimulate varying degrees of injury severity, enhancing our un-
derstanding of outcome determinants.

TBI induces complex secondary injurymechanisms, mostly involving
glial cells; astrocytes, microglia, and NG2-glia (oligodendrocyte progen-
itor cells). As key regulators of brain homeostasis, glial cells become
orized reproduction of this article is prohibited.
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reactive following injury and contribute to neuro-inflammatory cascades
that can either support tissue repair or exacerbate neuronal damage.

In this work, glial reactivity was investigated in adult male mice, after
inducing TBI with the CHI model. Immunohistochemical analysis for
markers associated with gliosis was performed to assess glial activation,
while cell proliferation was evaluated using Ki67 and the thymidine an-
alogues BrdU and EdU. A thorough investigation of the parameters
influencing the TBI outcome may pave the way for the development of
novel therapeutic strategies.
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DECISION MAKING IN POLYTRAUMA – QUO VADIS?
Marc Hanschen1. 1Technical University of Munich, School of Medicine
and Health, TUM Klinikum Rechts der Isar, Department of Trauma
Surgery, Munich, Germany

Recent advances in trauma surgery have significantly refined decision-
making strategies, particularly through a deeper understanding of the
immunological and physiological processes underlying the "two-hit"
response. This concept describes a biphasic pattern where an initial
traumatic insult ("first hit") primes the immune system, followed by a
secondary challenge ("second hit") – such as surgery, infection, or further
injury – that can precipitate an exaggerated systemic inflammatory
response, leading to complications like multiple organ dysfunction
syndrome (MODS). Recognizing and mitigating the second hit has
become pivotal in modern trauma care. Innovations in biomarker
profiling, real-time physiological monitoring, and personalized
resuscitation protocols now inform surgical timing and intervention
strategies. These advances enable trauma surgeons to tailor operative
decisions—such as choosing between definitive repair (Early Total
Care – ETC) and staged damage control surgery (DCO – Damage
Control Orthopedics) – based on a patient’s immunological state and
risk of second-hit exacerbation. The evolving knowledge of the two-hit
model is reshaping trauma surgical decision-making, improving
outcomes through precision-based approaches and better-informed
clinical judgment.
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FOSTERINGRESEARCHANDQUALITY –AUCCENTERFOR
CLINICAL STUDIES AS A CATALYST IN GERMAN TRAUMA
SURGERY
Christine Hoefer1, Richard Stange2,3, and Markus Blaetzinger1.
1AUC – Academy for Trauma Surgery, Munich, Germany; 2Institute of
Musculoskeletal Medicine, University of Muenster, Muenster, Germany;
3German Society for Trauma Surgery

Background: The considerable demands on clinically active trauma
surgeons in German trauma centers—irregular working hours, staff
shortages, and high patient volumes—combined with significant organi-
zational and regulatory hurdles, limit the engagement of research-
oriented clinicians and complicate activities beyond routine care. How-
ever, research, knowledge transfer, and quality assurance are essential
prerequisites for delivering high-quality, progressive care to the injured.
In 2018, the German Society for Trauma Surgery established the position
of Research Coordination to promote, in particular, clinical multicenter
studies. The primary aim was to develop a lasting clinical study center
equipped with the necessary resources and expertise to support research
within the professional society’s context.

Methods:Experiencewas gained in securing third-party funding, pre-
paring ethics applications, and negotiating cooperation agreements with
clinical sites, considering the heterogeneous institutional requirements.
A formal link to the Scientific Committee ensured strategic alignment.
An advisory board was also established, comprising experts from diverse
fields who contribute their knowledge on an honorary basis.
Copyright © 2025 by the Shock Society. Unauthor
Results:As of June 2025, the center leads or contributes to eight clin-
ical studies across up to 46 study sites, with up to €3,2 million in external
funding and up to 1400 enrolled patients. It also supports the develop-
ment of two S3 and one S2k clinical guidelines, all externally funded.
A trust center and infrastructure for health data management have been
established. Collaborations with statutory health insurers, the German
Pension Insurance, university hospitals, and BG clinics are in place.
The center has expanded its role in developing national and international
scientific registries for various medical societies. Close integration with
German trauma surgery clinics enables effective translation of research
into practice.

Conclusions: Future goals include projects involving industry and
outpatient care, acquisition of multinational trials, centralized follow-up
for patient-reported outcomes, long-term institutionalization of the cen-
ter, and closer collaboration with medical technology R&D.
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EUROPEAN TRAUMA CORE DATASET 2025:
STANDARDISED REPORTING OF MAJOR TRAUMA IN
REGISTRIES
Christine Hoefer1, Kjetil Ringdal2, Luke Leenen3, Tim Coats4,
Expert Panel*, and Rolf Lefering5. 1AUC – Academy for Trauma
Surgery, Munich, Germany; 2Department of Prehospital Care, Division
of Emergency and Critical Care Medicine, Vestfold Hospital Trust,
Tønsberg, Norway; 3University Medical Centre Utrecht, Utrecht, The
Netherlands; 4Department of Cardiovascular Sciences, University of
Leicester, Leicester, UK; 5Institute for Research in Operative Medicine,
University of Witten-Herdecke, Cologne, Germany; *Expert Panel:
Germany, Sebastian Imach; Germany, Rolf Lefering; Germany, Christine
Hoefer; Finland, Mikko Heinanen; France, Arthur James; France, Tobias
Gauss; Austria, Andreas Hartmann; Austria, Wolfgang Voelckel;
Switzerland, Kai Jensen; Switzerland, Yannik Kalbas; Spain, Alfredo
Echarri; Spain, Fernando Rosell Ortiz; Spain, Mario Chico Fernández;
Netherlands, Luke Leenen; Netherlands, Mariska de Jongh; Netherlands,
Erna Krusemann; UK, Tim Coats; UK, Antoinette Edwards; Schweden,
Folke Hammarqvist; Ireland, Conor Deasy; Ireland, Pamela Hickey;
Norway, Olav Roise; Norway, Veslemoy Nordset; Norway, Kjetil
Ringdal; Portugal, Antonio Marques; Belgium, Philip Verdonck;
Denmark, Frederik Borup Danielsson; Denmark, Soren Rudolph; Israel,
Arielle Kaim; Alpenländer, Simon Rauch; Cyprus, Chrysanthos
Georgiou; Hungary, Petra Hartmann; Hungary, Tibor Donka; Turkey,
Melih Ünal; Turkey, Alper Kati; Scottland, Thijmen Breeschoten;
Scottland, Dean Kerslake; Scottland, Malcolm Gordon; Scottland,
Angela Khan; Italy, Stefania Cimbanassi; Italy, Osvaldo Chiara;
Slovenia, Matevz Tomazevic; Slovenia, Drago Brilej

Background: Trauma registries are established sources for generating
new scientific insights and hypotheses in the field of major trauma. In
1999, the “Utstein Style Template for Major Trauma” was introduced
as a minimum core dataset to standardise the documentation of patient
data. Revised in 2008, the “Utstein Trauma Template” (UTT) reflects
expert consensus on uniform data collection, enabling accurate descrip-
tion of patient populations, treatment processes, and outcomes. Since
its publication, healthcare systems and treatment protocols have
evolved considerably, while hospital staff now operate under altered
conditions, influenced by demographic shifts and novel trauma mecha-
nisms. This project aims to develop and implement an internationally
agreed, updated European Trauma Core Dataset (EuTCoDaS). The
dataset is intended to reflect current clinical realities and research prior-
ities, support cross-border scientific collaboration, and offer a
standardised framework for assessing treatment processes and quality
in major trauma care. It is designed to be adoptable by multiple national
trauma registries.
ized reproduction of this article is prohibited.
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Methods: A structured international consensus process will be con-
ducted via a three-round Delphi method (Classical and Argumentative),
scheduled between March and October 2025. Forty-four experts (clini-
cians and scientists) from 22 predominantly European countries and 19
trauma registries have confirmed participation. All panel members pos-
sess experience in the use, management, or development of trauma regis-
tries. A five-member steering committee oversees the project. In the ini-
tial round, the panel assessed the 40 existing UTT parameters based on
relevance, feasibility, timeliness, and definitional clarity.

Results: Thirty-six experts (82%) from 21 countries (95%) shared
their opinion and completed the first questionnaire. Health-related quality
of life and consideration of elderly trauma patients emerged as key prior-
ities for inclusion in EuTCoDaS.

Conclusions: There is strong international support for updating the
Utstein Trauma Template for major trauma documentation. The forth-
coming Delphi process will refine it into the European Trauma Core
Dataset 2025.
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AGING AND BURNS
Marc G. Jeschke1. 1Hamilton Health Sciences, McMaster University,
Hamilton, Canada

Older adult burn patients, in particular, face alarmingly high mortality
rates due to their inability to initiate the self-preserving stress responses
commonly seen in younger adults. However, the relationship between
aging and burns is not one-sided. Burn survivors often experience
increased hospital admissions for age-related conditions such as
cardiovascular disease, diabetes, and musculoskeletal disorders, along
with higher long-term mortality. The reasons for this remain unclear,
but burns and aging share common pathogenic mechanisms, including
chronic systemic inflammation, oxidative stress, mitochondrial dysfunction,
and cellular senescence. These overlapping processes suggest that burn
injuries may not only be influenced by aging but could also accelerate
the aging process itself.

Over the years, our research has aimed to unravel the complex rela-
tionship between burns and aging. Initially, we focused on understanding
how older adults fail to mount typical post-burn stress responses. We
found that older burn patients exhibit immunosenescence, characterized
by a weakened immune response, and a failure to activate critical pro-
cesses likeWAT browning, which is essential for metabolic adaptation af-
ter injury. Additionally, we observed hypometabolism and a hypo-
inflammatory response, both of which contribute to the poor healing
and long-term outcomes in these patients. Building on these findings,
we have demonstrated that burn injuries increase DNA damage and reac-
tive oxygen species (ROS) production, leading to changes in DNAmeth-
ylation patterns and the emergence of epigenetic aging footprints. This
new insight suggests that burns don’t just occur within the context of
aging—they may also be pushing the body down a path of accelerated
aging, intensifying the underlying mechanisms that drive age-related dis-
eases. Through this work, we continue to explore how burns and aging
are intertwined, shedding light on potential therapeutic targets to improve
outcomes for older adult burn patients and, more broadly, advance our
understanding of the aging process itself.
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FUNCTIONAL IMMUNE PHENOTYPING OF SEPSIS
PATIENTS: INTEGRATING MICROPHYSIOLOGICAL
ASSAYS, OMICS AND IN SILICO MODELING
Laurie E. Kilpatrick1, Jordan C. Langston2, Dan Liu2, Qingliang Yang3,
Salim Merali4, Narender Singh5, Balabhaskar Prabhakarpandian5,
and Mohammad F. Kiani2,3. 1Department of Microbiology, Immunology
and Inflammation, School of Medicine at Temple University
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Philadelphia, Pennsylvania, USA; 2Department of Bioengineering,
Temple University, Philadelphia, Pennsylvania, USA; 3Department of
Mechanical Engineering, TempleUniversity, Philadelphia, Pennsylvania,
USA; 4School of Pharmacy, Temple University, Philadelphia,
Pennsylvania, USA; 5Biomedical and Data Sciences Division, CFD
Research Corporation, Huntsville, Alabama, USA

Background: Sepsis is characterized by life-threatening organ dys-
function caused by a dysregulated host response to infection. In sepsis, dys-
regulated neutrophil-endothelial cell interactions play a critical role in or-
gan damage. Therapeutic development is hindered by the heterogeneous
nature of sepsis and the diverse host response to infection. We utilized a
synergistic combination of our organ-on-chip, clinical data, proteomics,
and in silicomodeling to identify neutrophil functional phenotypes in sep-
sis. Bioinformatic analysis was used to identify FDA-approved therapeu-
tics that target differentially expressed proteins in neutrophil phenotypes.

Methods: Following informed consent, neutrophils were isolated
from sepsis patients and healthy controls. Employing organ-on-chip analysis,
functional neutrophil phenotypes were identified based on ex vivo neutrophil
adherence/migration patterns. Differentially expressed proteins were identi-
fied by proteomic analysis. We leveraged proteomic analysis in a protein-
protein interaction network to prioritize target proteins in each neutrophil
phenotype. The Harvard/MIT Broad Institute Drug Repurposing Hub and
Drugbank databases were used to identify FDA-approved therapeutics.

Results: Three different neutrophil functional phenotypes (Hyperim-
mune, Hypoimmune and Hybrid) were identified that were associated
with distinct proteomic signatures and differentiated sepsis patients by
important clinical parameters related to disease severity. Functional en-
richment analysis highlighted several biological processes and pathways
that impacted adhesion/migration patterns. Neutrophil pathway analysis
highlighted nine differentially expressed proteins that were directly im-
plicated in known neutrophil processes related to sepsis. These findings
were leveraged to identify FDA-approved therapeutics that potentially
could be repurposed to target proteins within each phenotype. We identi-
fied three distinct drug targets across phenotypes that could modulate the
immune response in sepsis: VTN in the Hybrid phenotype, TRPV2 in the
Hypoimmune phenotype and H2AC21 in the Hyperimmune phenotype.

Conclusions: Thus, we identified critical cellular processes impacting
neutrophil phenotypes in sepsis and identified FDA-approved therapeu-
tics that could potentially be prioritized for future validation in the treat-
ment of sepsis.
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PERSONALIZED IMMUNOTHERAPY: WHERE DO WE
STAND NOW
Antigoni Kotsaki1. 14th Department of Internal Medicine, National and
Kapodistrian University of Athens, Greece

Background: Over the past decades, immunomodulatory studies in
sepsis targeting dysregulated host response, failed to show benefit, mainly
due to patients’ heterogeneity. Sepsis classification into endotypes is of
paramount importance in terms of precision immunotherapy. The extremes
of the immune dysregulation phenotypes in sepsis are a state of hyper-
inflammation, characterized as MALS (macrophage-activation syndrome)
and a state of sepsis-induced immune paralysis, both deleterious to short-
and long-term outcomes. Recently, a new study has described a unique
endotype existing in sepsis called IFNγ-driven sepsis (IDS) endotype, de-
fined as IFNγ >3 pg/ml and chemokine CXCL9 > 2,200 pg/ml. The ratio-
nale of personalized immunotherapy is a therapeutic strategy based on bio-
markers that classify patients to specific endotypes. These biomarkers are
informative about a specific pathway that its implication is detrimental
for the patient’s outcome. Personalized immunotherapy intervenes to mod-
ulate this specific pathway with available drugs.

Methods: Presentation of relevant clinical studies; A personalized
randomized trial of validation and restoration of immune dysfunction in
orized reproduction of this article is prohibited.
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severe infections and sepsis (The PROVIDE trial/ NCT03332225), Per-
sonalized immunotherapy in sepsis: a multicenter and multinational,
double-blind, double-dummy randomized clinical trial (The IMMUNOSEP
trial/NCT04990232), Emapalumab treatment for anticipated clinical bene-
fit in sepsis driven by the interferon-gamma endotype (The EMBRACE
trial/ NCT06694701).

Results: In thePROVIDEstudy,using ferritin>4,420ng/mLand<5,000
HLA-DR receptors/monocytes as biomarkers, patients were classified into
MALS, immunoparalysis, and intermediate. Patients with macrophage
activation-like syndrome (MALS) or immunoparalysis were randomized to
treatment with anakinra or recombinant interferon gamma or placebo. Survival
after 7 days with SOFA score decrease was achieved in 42.9% of patients of
the immunotherapy arm and 10.0% of the placebo arm (p = 0.042).
IMMUNOSEP study has completed enrollment, and results are highly
anticipated, where EMBRACE study started recruiting March 2025.

Conclusions: Personalized immunotherapy is crucial for an improved
chance of success in the realm of sepsis immune dysregulation. The use
of biomarkers for patients’ classification to endotypes and subsequent
targeted immunotherapy represent a promising strategy that may change
clinical practice.
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DIGGINGDEEP INTOTHECOALMINE (ORGOLDMINE) OF
LACTATE PRODUCTION IN SEPSIS IN MICE
Louise Nuyttens1,2, Marah Heyerick1,2, Elise Moens1,2, Maxime Roes1,2,
Céline Van Dender1,2, Jolien Vandewalle1,2, and Claude Libert1,2.
1Center for Inflammation Research, Vlaams Instituut voor
Biotechnologie (VIB), Ghent, Belgium; 2Department of Biomedical
Molecular Biology, Ghent University, Ghent, Belgium

Background: Sepsis kills 11 million people each year. The key mech-
anism leading to lethality may be related to lactate, but there remain
many open questions. After we described, 4 years ago, that blood lactate
appears to be increased based on production, but also based on a lack of
gluconeogenic clearance, due to problems with the glucocorticoid recep-
tor, we now focused on the production of lactate and wanted to discover
its primary molecular source.

Methods: We applied a lethal mouse peritoneal sepsis model, CLP,
and focused on pyruvate metabolism in the liver using a plethora of tech-
niques, in mice, ex vivo and using purified mitochondria and Seahorse
techniques (measuring oxygen consumption rates in vitro). We also used
C13 labeled metabolite tracing and inhibitors of specific enzymes.

Results: Our data suggest that lactate production is the result of a
problematic pyruvate oxidation in mitochondria. Using C13 labeled pyru-
vate, we found that entry into mitochondria is fine, and that pyruvate car-
boxylation (to oxaloacetate) is not hampered. However, the pyruvate dehy-
drogenase complex (PDC) is no longer functioningwell, andwe found that
the mechanism is different than PDC phosphorylation by PDKs. I will dis-
play the details during the presentation. Cells appear to try to remove pyru-
vate and keep the TCA cycle turning, by importing glutamine, whereby py-
ruvate is consumed and turned into alanine and oxoglutarate is formed. As
expected, acetyl-CoA levels are low in septic mitochondria, due to the
PDC issues, but probably also by reduced beta oxidation.

Conclusions: Our data shed new light on the mechanism of pyruvate
oxidation problems and they have allowed to develop two new therapeu-
tic techniques which will be discussed.
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INNATE EXHAUSTION MEMORY IN SEPSIS AND
REJUVENATION STRATEGIES
Liwu Li1, Jing Wang1, and Yao Zhang1. 1Department of Biological
Sciences, Medicine, Virginia Tech, Blacksburg, Virginia, USA
Copyright © 2025 by the Shock Society. Unauthor
Background: Innate immune exhaustion, reflected in reduced mono-
cyte differentiation; pathogenic inflammation and immune suppression,
underlies the pathogenesis of sepsis. Despite their pathological signifi-
cance, mechanisms responsible for monocyte exhaustion is not well un-
derstood. Defining suchmechanismswill aid future therapeutic rejuvena-
tion interventions of trauma, shock and sepsis. Our planned studies aim at
characterizing molecular and cellular mechanisms responsible for the
generation and propagation of monocyte exhaustion in vitro and in vivo,
in the context of sepsis pathogenesis and treatment. We further aimed at
genetic and chemical strategies of rejuvenating innate monocytes and
neutrophils.

Methods:We established a robust in vitro culture model for the gen-
eration of exhausted monocytes and neutrophils. Through genetic ap-
proaches, we compared the exhaustion profiles of monocytes and neutro-
phils harvested from wild type and TRAM knockout mice by integrated
flow cytometry and functional studies. To test the propagation of exhaus-
tion among neighboring cells, we perform co-culture studies with naïve
and exhaustedmonocytes in vitro. Further, we tested the in vivo propaga-
tion of monocyte exhaustion through transfusing in vitro exhausted
monocytes into naïve recipient mice. Genetic and chemical approaches
were tested for the rejuvenation of innate monocytes and neutrophils.

Results:We observed that TRAM deletion largely erased the exhaus-
tion phenotype, and prevented the exhaustion propagation. We also dem-
onstrated that CD38 expression mediated by TRAM-STAT1 axis is re-
sponsible for the inter-cellular propagation of monocyte exhaustion.
Genetic deletion of TRAM or chemical reprogramming with 4-PBA
leads to the generation of rejuvenated leukocytes with active potential
of reducing inflammation and alleviating sepsis severity.

Conclusions:Our studies revealed novel mechanisms involved in the
generation of innate exhaustion and their propagation in vitro as well as
in vivo. Our data pave the way for future effective intervention of innate
exhaustion and treatment for trauma, shock and sepsis.

114

INDUCTION OFARDS STANDARDIZED BYA MINIMAL
INVASIVE MURINE MODEL
Nadja Muehlhaupt1, Christina Schwenk1, Li Wan1, Peter Biberthaler2,
and Marc Hanschen1,2. 1Technical University of Munich, School of
Medicine and Health, TUM Klinikum Rechts der Isar, Experimental
Trauma Surgery, Munich, Germany; 2Technical University of Munich,
School of Medicine and Health, TUM Klinikum Rechts der Isar,
Department of Trauma Surgery, Munich, Germany

Background: The excessive inflammatory reaction in sepsis often leads
to end organ damage in the lung, causing acute respiratory distress
syndrome (ARDS). The underlying pathophysiology of ARDS is not
completely understood and the mortality rate remains high. Therefore,
it is essential to identify effective therapeutics that are currently lacking.
For that, animal models offer the best opportunity to depict the complex-
ity of the immune system and the clinical picture of ARDS. Animal ex-
periments must be conducted in accordance with the 3 R´s principles
and should be highly standardized to allow the best possible comparison
of results among researchers. We perform a minimal invasive method to
induce ARDS in a murine model under consideration of highest animal
welfare and reproducibility.

Methods: To induce ARDS, lipopolysaccharide (LPS) is injected into
the trachea via an endotracheal tube. Therefore, the mouse is subjected to
general anesthesia and positioned on an inclined intubation stand. An in-
travenous catheter is used as an endotracheal tube. It is mounted on a
fiber-optic light source that enables it to simply advance the tube into
the trachea through the oral cavity without any further invasive measures.
Following successful intratracheal intubation, the fiber-optic mandrin is
retracted. A syringe can be attached to the tube and 3 mg/kg LPS are ap-
plied intratracheally. Then the mouse is carefully extubated and allowed
ized reproduction of this article is prohibited.
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to recover from anesthesia.We recommend a single dose of a painkiller to
counteract the irritation of the trachea. The immune reaction following
ARDS is already significant after 24 hours.

Conclusions: Although other methods exist, this model has clear ad-
vantages for standardization of ARDS induction and research. It is com-
paratively easy to establish and perform. The provoked reaction reliably
reproduces the clinical picture of ARDS, while the burden for the animals
is reduced to an unavoidable minimum.

115

LIFE AFTER MAJOR TRAUMA – PATIENTAND EXPERT
INTERVIEWS
A. Neubert1, K. Fetz2,3, C. Höfer4, and D. Bieler5. 1Department of
Orthopedics and traumatology, University Hospital Düsseldorf,
Germany; 2Institute for Research in Operative Medicine, University of
Witten/Herdecke, Cologne, Germany; 3Clinical Institute of Psychoso-
matic Medicine and Psychotherapy, University Hospital Düsseldorf,
Germany; 4AUC - Academy for Trauma Surgery, Munich, Germany;
5Department of Orthopedics and Trauma Surgery, Reconstructive Sur-
gery, Hand Surgery, Plastic Surgery and Burn Medicine, German Armed
Forces Central Hospital, Koblenz, Germany

Background: Increasingly patients survive a major trauma, but only
recently research tries to explore the health and work outcomes of those
survivors. The aim was to explore lived experiences of major trauma
survivors and healthcare professionals / expert experiences with the care
of major trauma survivors in Germany.

Methods: We conducted pair or single exploratory interviews with
nine major trauma survivors (18-55 years; Injury Severity Score ≥ 16)
and group interviews with 39 experts from 11 German medical societies
including 14 occupational groups. The interviews were semi-structured
in three blocks: (1) experiences from trauma to current daily life, (2)
ideas for optimization of healthcare processes & structures, and (3) work
ability & quality of life. For the analysis the International Classification
of Functioning, Disability and Health framework (ICF) was used for pa-
tient interviews and a systemmapping approach for the expert interviews.

Results: Communication and collaboration were major topics in pa-
tient and expert interviews concerning direct patient-doctors communica-
tion and interdisciplinary work. The importance of a contact person and
social support throughout the recovery process was highlighted. The lat-
ter not only provides emotional and physical support but also for bridges
gaps in the healthcare system. The support by employers and colleagues
seemed to be beneficial for patients in relation to return to work.

Further, psychological consequences of trauma and the role of
psychological/psychosomatic treatment were discussed as well as bu-
reaucratic and rehabilitative obstacles.

Further, psychological consequences of trauma and the role of
psychological/psychosomatic treatment were discussed as well as bu-
reaucratic and rehabilitative obstacles.

Conclusion: During their recovery, major trauma survivors experi-
ence a wide range of services and sectors. Several factors influenced this
recovery. Some factors may be modifiable by changes to processes and
structures of the German healthcare system (e.g. contact person, access
to psychological care), others through direct interventions with patients
and health care personnel (e.g. communication, better integration of the
social network of patients).
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FROM MOUSE-TO-HUMAN DIAGNOSTIC TRANSLATION
STORY: THE NOVEL BIOMARKER T6A ACCURATELY
IDENTIFIES SEPSIS ATADMISSION
Marcin F Osuchowski1, Barbara Adamik2, Waldemar Gozdzik2,
Tomasz Skalec2, Daniel Mascher3, Heinz Redl1, Johannes Zipperle1,
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Gerhard Fritsch1,4, Wolfgang Voelckel4, Martin S. Winkler5, Onnen
Moerer5, Helmut Schütz6,7, and Hermann Mascher3. 1Ludwig
Boltzmann Institute for Traumatology, The Research Center in
Cooperation With AUVA, Vienna, Austria; 2Clinical Department of
Anesthesiology and Intensive Therapy, Wroclaw Medical University,
Wroclaw, Poland; 3Pharm-Analyt Labor, Baden, Austria; 4Department of
Anesthesiology and Intensive Care Medicine, AUVATrauma Center
Salzburg, Salzburg, Austria; 5Department of Anesthesiology, University
Medical Center Göttingen, Göttingen, Germany; 6BEBAC, Vienna,
Austria; 7Center for Medical Data Science of the Medical University of
Vienna, Vienna, Austria

Background: Diagnosis of sepsis at the ICU admission is burdened
by uncertainty. There is a need for an accurate identification of patients
with sepsis from those with non-infectious trauma. We tested diagnostic
utility of a novel biomarker, nucleoside t6A (N 6 - threonylcarbamoyladenosine)
in animal sepsis and in adult patients with sepsis compared to two differ-
ent patient cohorts with elective coronary artery bypass graft surgery
(CABG) and polytrauma.

Methods: We performed a multicenter retrospective comparative obser-
vational study in adult intensive care units (ICUs) at three university hospitals:
81 patients presenting to the ICU with sepsis; 81 patients after CABG, 64
patients with polytrauma (Injury Severity Score > 15) and 49 patients with
COVID-19. Animal modeling was performed by a research institution.

Results: Circulating t6A measured accurately identified patients with
sepsis at the ICU admission when compared to CABG (AUC 95%) and
polytrauma (AUC 97%) patients and it was superior to procalcitonin
(PCT) with an AUC 88% (p < 0.05) by ROC test. In identification of
49 COVID-19 patients at the ICU admission, t6A reached AUC of
88%. t6A was released to circulation approximately 6–8 h post-
infection onset as demonstrated in the baboon E. coli septic shock and
non-lethal mouse sepsis. While PCT declined, t6A median concentration
was constantly above the optimal ROC diagnostic threshold until day 10
post-admission. Both t6A (AUC 62%) and PCT (AUC 72%) poorly pre-
dicted sepsis outcome at-admission. There was no increase of t6A con-
centration in pig trauma. Compared to a normal human value, circulating
t6Awas of similar magnitude in the healthy baboon, pig, dog, rabbit, rat
and mouse.

Conclusions: t6A accurately detected sepsis at the ICU admission
compared to surgical CABG and severe polytrauma patients. t6A rapid
rise at the sepsis onset and its prolonged elevation makes t6A an apt
marker for diagnosis of sepsis.
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THE VAGUS NERVE AND CHOLINERGIC SIGNALING IN
THE REGULATION OF INFLAMMATION
Valentin A. Pavlov1. 1The Feinstein Institutes for Medical Research,
Northwell Health, Manhasset, New York, USA

Inflammation is a complex, protective response that is triggered by
infection and injury, and a variety of other stimuli and conditions.
Precisely controlled, localized and timely-resolved inflammation results
in restoration of physiological homeostasis. However, dysregulated
inflammatory responses and excessive or non-resolved inflammation are
implicated in the pathogenesis of a broad spectrum of diseases.
Discoveries during the last 20 years have revealed that brain and
autonomic nervous system neuronal circuits, including the vagus nerve
play key roles in the regulation of cytokine levels and inflammation. This
knowledge led to utilizing electrical vagus nerve stimulation and
pharmacological cholinergic modalities in treating various inflammatory
conditions in preclinical settings and in recent successful clinical trials.
We have identified the dorsal motor nucleus of the vagus (DMN) as a
major brainstem source of efferent cholinergic fibers with an anti-
inflammatory output.We have also recently revealed a specific role of the
orized reproduction of this article is prohibited.
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celiac-superior mesenteric ganglion complex (CSMGC) that receives
vagal efferent innervations in the regulation of cytokine responses and
inflammation. I will summarize recent findings that advance our
understanding of the brain and peripheral neuronal mechanisms
controlling inflammation.
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PKCα-PHOSPHATASE FEEDBACK LOOPS IN
HEPATOCYTES: ATHERAPEUTIC LINK TO
SEPSIS-ASSOCIATED LIVER FAILURE
Ling Xiong1,2, Anna Gomeniuk1, Na Liu1, Michael Bauer1,3,
and Adrian Tibor Press1,3,4. 1Jena University Hospital, Department of
Anesthesiology and Intensive Care Medicine, Jena, Germany; 2Beijing
Friendship Hospital, Capital Medical University, Department of
Anesthesiology, Beijing, China; 3Jena University Hospital, Center for
Sepsis Control and Care, Jena, Germany; 4Friedrich Schiller University
Jena, Medical Faculty, Jena, Germany

Background: The liver is a regulatory hub for infection. It clears
endogenous and exogenous molecules, balances inflammatory and anti-
inflammatory signals, and orchestrates the host’s immune response. In
life-threatening infections progressing to sepsis, liver failure emerged as an
independent risk factor for mortality. Objective: Translating the molecular
processes underlying sepsis liver dysfunction into targeted therapeutics.

Methods: Molecular investigations were conducted using HepG2
cells and mice with a Protein Kinase C (PKC) α knockout, alongside
treatment with the clinically approved PKC inhibitor Midostaurin. In
vitro, HepG2 cells were treated with cytokines and lipopolysaccharide
(LPS) to induce inflammation. In vivo, sepsis was induced in mice via
an analgesic-, antibiotic-, and fluid-resuscitation-based peritoneal con-
tamination and infection model. Molecular and functional changes were
assessed through RNA sequencing, spatial transcriptomics, histology,
electron microscopy, immune cell profiling (flow cytometry), cytokine
response analysis, and experimental liver function tests. In vitro studies
included protein-interaction assays and molecular localization analyses.

Results: Mice with PKCα knockout or Midostaurin treatment post-
infection onset exhibited no morphological or functional impairments
in liver tissue. While the immune response remained functional in
Midostaurin-treated animals, phagocytosis was reduced in PKCα knock-
out mice. Both interventions improved seven-day survival. In vitro stud-
ies confirmed that selective PKCα inhibition targets key pathways, lead-
ing to remodeling of the excretory canalicular pole, which impaired its
function and contributed to liver dysfunction. Pathway analysis revealed
that PKCα activates regulatory feedback loops via interaction with Pro-
tein Phosphatases. This interaction induces dephosphorylation of mem-
brane anchors (e.g., Radixin) in hepatocytes, resulting in loss of canalic-
ular morphology and excretory function through MRP2 retrieval.

Conclusions: PKCα signaling impacts the cytoskeleton, membrane
anchor complexes, and trafficking machinery—key components of
membrane remodeling in hepatocytes. Its activation during sepsis, driven
by cytokine signaling, accelerates hepatic remodeling and liver failure.
However, small-molecule pharmaceuticals such as Midostaurin can ef-
fectively inhibit these processes.
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CELLULAR SENESCENCE LANDSCAPE IN SEPSIS LIVER
Rupa Lavarti, Parmita Kar, and Raghavan P. Raju1. 1Department of
Pharmacology and Toxicology, Medical College of Georgia,
Georgia, USA

Cellular senescence, a hallmark of aging, is a state of irreversible
growth arrest induced by telomere shortening or other stressors. The
senescence phenotype is heterogeneous. We recently provided evidence
to show an inverse relationship in the expression pattern of the two
Copyright © 2025 by the Shock Society. Unauthor
murine variants of p21 (v1 and v2) in aging and hemorrhagic shock, an
acute injury. Further, we recently demonstrated a rapid onset of cellular
senescence in the liver of mice subjected to CLP-induced sepsis, with
upregulation of senescence markers and an increase in p21 expression
predominantly contributed by the p21 v1. Using RNAscope, confocal
microscopy, and single-cell sequencing, senescence onset was confirmed
in several cell types in the liver. The landscape of senescent phenotype in
the liver investigated by single-cell sequencing showed that this cell fate
is not confined to any particular cell type but displays a heterogeneous
distribution. We also observed a large influx of macrophages into the
sepsis liver with a phenotype switching to an inflammatory state and
expressing senescent markers. When sepsis was induced in mice treated
with senolytics (Dasatinib and quercetin) we found a significant
reduction inmortality. In summary, our experiments demonstrated a rapid
development of cellular senescence with sepsis and, for the first time,
described the senescence landscape in the sepsis liver and the possible
role of senescent cells in the outcomes after sepsis.
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PERSONALIZEDTHERAPIES EFFECTIVE INPRE-CLINICAL
MODELS OF SEPSIS
Daniel Remick1. 1Department of Pathology & Laboratory Medicine,
Boston University Chobanian and Avedisian School of Medicine,
Boston, Massachusetts, USA

Sepsis continues to exact a substantial burden on patients with a 40%
increase between 2016 to 2021. While the surviving sepsis guidelines
have recommendations about antibiotics, fluid resuscitation and vasopressors,
other personalized therapies for sepsis do not exist although ongoing
clinical trials are underway. Animal models offer the advantage of
stratifying sepsis subjects to tailor therapies based on easily measured
biomarkers. Some measure physiologic parameters while others require
a blood sample. Prior publications show that using an identical therapy
reduces mortality in a high lethality model, while increasing lethality in
a low lethality model. Biomarkers were measured in mice where sepsis
was induced using the cecal ligation and puncture (CLP) model treated
with fluid resuscitation and antibiotics resulting in 50% mortality over
28 days. Multiple biomarkers collected within the first 6 hours stratify
mice who will die from those who will live. The blood level of IL-6
collected 6 hours (6@6) after the onset of sepsis accurately predicted
mortality over the next three days with an Area Under the Curve
(AUC) of 0.974. Renal injury commonly occurs in sepsis and BUN
measured at 6 hours accurately predicted mortality: AUC = 0.96. Heart
rate also accurately predicted survival: AUC = 0.83. A further refinement
used a dual cutoff level of IL-6 where mice were stratified into 3 groups
Live-predicted High IL-6 (<12 ng/ml) 100% sensitivity, Die-predicted
(Die-P) Low IL-6 (>1.6 ng/ml), 100% sensitivity. The value of
stratification was shown in studies where therapies given after mortality
prediction improved survival, but only in those Die-P. These therapies
include dexamethasone, hydrocortisone, ascorbic acid and thiamine,
IL-18 binding protein, and a substance P antagonist. When sepsis
subjects were not stratified, these therapies did not improve survival
and may have increased mortality in Live-P mice.
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PROTEOMICS PROFILES OF SEPSIS
Adolfo Ruiz-Sanmartín1,2,3, Vicent Ribas4, David Suñol4,
Luis Chiscano-Camón1,2,3, Laura Martín2,3, Iván Bajaña2,3,
Juliana Bastidas2,3, Nieves Larrosa3,5,7, Juan José González-López3,5,7,
M. Dolores Carrasco9, Núria Canela8, Ricard Ferrer1,2,3,
and Juan Carlos Ruiz-Rodríguez1,2,3. 1Departament de Medicina,
Universitat Autònoma de Barcelona, Barcelona, Spain; 2Intensive Care
Department, Vall d'Hebron University Hospital, Vall d’Hebron Barcelona
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Hospital Campus, Barcelona, Spain; 3Shock, Organ Dysfunction and
Resuscitation (SODIR) Research Group, Vall d’Hebron Research
Institute, Barcelona, Spain; 4Eurecat, Centre Tecnològic de Catalunya,
Digital Health Unit, Barcelona, Spain; 5Department of Clinical
Microbiology, Vall d'Hebron University Hospital, Vall d’Hebron
Barcelona Hospital Campus, Barcelona, Spain; 6Eurecat, Centre
Tecnològic de Catalunya, Centre for Omic Sciences (COS), Joint Unit
URV-EURECAT, Unique Scientific and Technical Infrastructures
(ICTS), Reus, Spain; 7Department of Genetics and Microbiology,
Universitat Autònoma de Barcelona, Barcelona, Spain; 8CIBERINFEC,
ISCIII – CIBER de Enfermedades Infecciosas, Instituto de Salud Carlos
III, Madrid, Spain; 9Post-cardiac Surgery Unit. Department of Intensive
Care, Vall d'Hebron University Hospital, Vall d’Hebron Barcelona
Hospital Campus, Barcelona, Spain

Background: Sepsis is a life-threatening condition characterized by a
dysregulated host response to infection, leading to organ dysfunction and
high mortality rates. Despite significant advancements in clinical man-
agement, early and accurate diagnosis of sepsis remains a major chal-
lenge. In this context, proteomics has emerged as a promising tool to un-
cover novel molecular signatures associated with sepsis pathophysiology,
which may support the discovery of more precise diagnostic and prog-
nostic biomarkers. Objective: Identify protein biomarkers with differen-
tial expression between patients with sepsis and those with NISIRS. A
secondary goal is evaluating the diagnostic performance of these bio-
markers using machine learning-based feature selection and exploring
the functional interactions among the identified proteins to better under-
stand their role in sepsis.

Methods: Prospective observational study including adult patients di-
agnosed with sepsis through activation of the hospital Sepsis Code and
patients with NISIRS admitted to the ICU at Vall d’Hebron University
Hospital between 2016 and 2017. Plasma samples were analyzed using
mass spectrometry-based proteomics. Recursive feature elimination (RFE)
combined with cross-validated logistic regression was employed to iden-
tify proteins with the highest discriminative power. Protein-protein inter-
action networks were explored using STRING database analysis.

Results:We identified 25 proteins with statistically significant differ-
ential expression between groups, achieving a classification accuracy of
0.960 (95% CI: 0.936–0.983), specificity of 0.920 (95% CI: 0.859–
0.980), sensitivity of 0.973 (95% CI: 0.945–1.00), and AUC of 0.985
(95% CI: 0.972–0.997). Among them, 14 proteins (e.g., vWF, PPBP,
C5, FCN3, SAA2) were more strongly associated with sepsis, while 11
proteins (e.g., FN1, IGFALS, SERPINA4, APOE, SAA1) were enriched
in NISIRS. Functional analysis revealed involvement in immune re-
sponse, complement activation, coagulation, and lipid metabolism.

Conclusions: Distinct proteomic profiles differentiate sepsis from
NISIRS with high accuracy. These findings support the potential utility
of selected plasma proteins as novel biomarkers to improve early diagno-
sis and risk stratification in sepsis.

122

INVITROMODELLINGOFTRAUMAANDSHOCK–ADVANCED
TOOLS FORMECHANISTIC INSIGHTAND TRANSLATIONAL
RESEARCH
Helen Rinderknecht1, Jasmin Bülow1, Nils Becker1, Alessa Wagner1,
and Borna Relja1. 1Translational and Experimental Trauma Research,
Department of Trauma, Hand, Plastic and Reconstructive Surgery,
University Ulm, Ulm, Germany

Trauma and shock are critical clinical challenges due to their complexity
and involvement of multi-organ injuries. While animal models have
been instrumental in advancing our understanding of trauma-related
pathophysiology and informing treatment strategies, they are limited
by interspecies differences, ethical concerns, and the difficulty of
Copyright © 2025 by the Shock Society. Unauth
isolating defined biological mechanisms. In this context, advanced in
vitro models have increasingly gained importance and offer a promising
alternative, enabling controlled, adaptable human-relevant conditions and
high-throughput screening. Advances in biomaterials, microfluidics, and
the use of human-derived cells have led to the development of more
physiologically relevant in vitro systems. These include co-culture systems
that incorporate multiple cell types such as parenchymal, immune, and
endothelial cells—as seen in liver models—and organ-on-a-chip
technologies that mimic inter-organ communication. The use of primary
human cells, including induced pluripotent stem cells further enhance the
relevance and customizability of these models, allowing for the creation
of complex tissue structures and organoids. To mimic localized trauma,
at the cellular level, researchers apply methods such as mechanical
stimulation, hypoxia, ischemia-reperfusion, or creation of defects such
as wounds. Alternatively, systemic responses to injury are modeled by
exposing cells to damage-associated molecular patterns, inflammatory
cytokines, or complex inflammatory mixtures combining cytokines and
complement factors that mimic the post-traumatic systemic inflammatory
milieu. For sepsis modeling, pathogen-associated molecular patterns or
trauma-relevant inflammatory cocktails are employed. This review
explores and discusses key strategies for replicating both local tissue
damage and systemic immune response in vitro. Emphasis is placed on
how these models can bridge the gap between limited cell culture and
complex in vivo conditions, supporting the development of targeted
therapies and advanced translational trauma research.
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BILE ACIDS MEDIATE LIVER-FAILURE ASSOCIATED
IMMUNOSUPPRESSION VIATGR5-MEDIATED
cAMP/PKA-SIGNALLING
Nils Zwiener1, Yue Yang2, Michael Bauer1, Florian Meier-Rosan2,
Ignacio Rubio1, and Julia Leonhardt1. 1Department of Anaesthesiology
and Intensive Care Medicine, Jena University Hospital, Jena, Germany;
2Functional Proteomics, Jena University Hospital, Jena, Germany

Background: Liver failure in critical illness is associated with immune
dysfunction in patients with poor prognosis and correlates with the sys-
temic accumulation of bile acids. In addition to their surfactant proper-
ties, bile acids signal via nuclear and G protein-coupled receptors
(GPCR), potentially modulating the patients’ immunity. We have docu-
mented a role for the TGR5 GPCR in the immunosuppressive action of
bile acids on monocytes. However, it is not known to what extent and
through which TGR5-dependent intracellular signals bile acids exert
their immunosuppressive effect. Objective: To understand the relevance
of TGR5 in bile acid-induced monocyte suppression, and the intracellu-
lar signalling network that mediates bile acid-driven TGR5-dependent
immunosuppression.

Methods: Serum from critically ill patients with/without liver failure
(e.g., ACLF, sepsis) was analysed for bile acid concentration and compo-
sition. Individual immunosuppressive scores of bile acid compositions
were determined using a previously developed algorithm. Monocyte
function was monitored by cytokine release and other assays. Using
genetically engineered THP-1 monocytes with or without TGR5 ex-
pression, we characterised TGR5 signalling in an unbiased format
(phosphoproteomic screen) and by direct assessment of GPCR-targeted
pathways.

Results: In critically ill patients with liver failure, high serum levels of
immunosuppressive bile acid signatures correlate with features of mono-
cyte immunosuppression and increased mortality. Bile acid-induced,
TGR5-mediated monocyte suppression was recapitulated in a THP-1
model, to dissect the immunosuppressive signal transduction pathways
downstream of TGR5. Unbiased phosphoproteomics and signal trans-
duction analysis illustrated a major role of the cAMP/PKA pathway
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downstream of TGR5. PKA activation propagates the signal to
immunity-relevant nodes like the CREB transcription factor or the cell
adhesion regulator Rap1.

Conclusions: Pathogenic levels of serum bile acids correlate with im-
munosuppression and poor prognosis. In a cell biological model of
monocyte function, bile acids induce strong cAMP/PKA signalling via
the TGR5 GPCR. The precise consequences of cAMP/PKA signalling
for monocyte immunity remain to be elucidated.
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OPEN INNOVATION TO IMPROVE POST-SEPSIS PATHWAYS,
LESSONS LEARNED FROM CHRONICWOUNDS
Cornelia Schneider1. 1Ludwig Boltzmann Institute for Traumatology,
The Research Center in Cooperation with AUVA, Vienna, Austria

Background:While critical care excels at saving lives during emer-
gencies, long-term recovery is often poorly integrated into healthcare
systems. Survivors of sepsis and septic shock are frequently discharged
from hospital without a structured follow-up and insufficient informa-
tion. Complications such as Persistent Inflammation, Immunosuppres-
sion, and Catabolism Syndrome (PICS) remain underdiagnosed, undoc-
umented, and unsupported in many national frameworks. Objective:
Translating formats from an Open Innovation program in chronic wound
care to improve post-sepsis care.

Methods: The analysis draws from over 20 expert interviews with in-
ternational sepsis experts in clinical settings, combined with a thorough
review of Austrian and Czech public policy documents, legal texts, clin-
ical guidelines, and scientific literature. Key findings are complemented
by recent field insights into critical care and post-sepsis recovery models
in Austria and Czechia.

Results: Like chronic wounds, post-sepsis syndrome requires a long-
term,multidisciplinary treatment approach, and suffers from a lack of vis-
ibility in many healthcare systems. In Austria, new National Guidelines
for “Sepsis prevention, diagnosis, treatment and follow-up” have been
published, but less than 3% are dedicated to the follow-up. Sepsis survi-
vors consistently express the need for clearer information on their treat-
ment and health status at discharge. Long-term care pathways lack concise
coordination. Initial comparisons between countries with and without na-
tional sepsis frameworks suggest that structured policies support better
continuity of care. Local solutions such as brochures for survivors show
promise if distributed and supported by healthcare professionals and
facilities.

Conclusions:Open Innovation offers a practical framework for cross-
sector collaboration. Improving outcomes for survivors requires more
than clinical excellence - it demands systemic coordination, defined re-
sponsibilities, and attention to the entire patient journey.
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STANDARDIZED BURN TRAUMA – A RELIABLE MODEL
FOR INDUCTION OF POST TRAUMATIC IMMUNE
RESPONSE
Christina Schwenk1, Nadja Muehlhaupt1, Li Wan1, Peter Biberthaler2,
and Marc Hanschen1,2. 1Technical University of Munich, School of
Medicine and Health, TUM Klinikum Rechts der Isar, Experimental
Trauma Surgery, Munich, Germany; 2Technical University of Munich,
School of Medicine and Health, TUM Klinikum Rechts der Isar,
Department of Trauma Surgery, Munich, Germany

Background: Since trauma and its immunological complications are
one of the main causes of death in young patients and a causal therapy is
still missing, scientific research in this field remains crucial. Animal
models are still indispensable in this context, as the full complexity of
the immune system can only be represented in this setting. A highly
used model in trauma immunology is the Burn Trauma Model. The
Copyright © 2025 by the Shock Society. Unauthor
method described in the following is one example for a standardized
burn injury model for induction of full scald burn of 20 % of the body
surface area (TBA).

Methods: Previous to the induction of the burn injury the mouse
should be anesthetized using a fully antagonizable anesthesia (Medetomidine/
Midazolam/Fentanyl) combined with isoflurane as hypnotic agent against
the highly awakening properties of the burn procedure. The dorsum of the
anesthetized mouse is shaved, and the animal is placed into a standardized
template (based on a 50 ml syringe) revealing 20 % TBA. The template is
immersed into a 90 °C water bath for 9 seconds. To reduce possible com-
plications such as intestinal perforation, mice should have a body mass of
at least 23 g, and the mouse spine should be exactly aligned with the me-
dian line of the burn template during positioning. To terminate narcosis,
only partial antagonization should be administered to maintain the painkill-
ing effect of fentanyl until it is directly displaced by the higher affinity of
buprenorphine as further analgesia. After burn mice are rehydrated and
closely observed for the following hours.

Conclusions: Full scald burn trauma of at least 20 % TBA is capable
of inducing post-traumatic immune response such as SIRS and CARS.
Burn trauma is easy to standardize and can be used stand alone or as a
part of 2-hit trauma or polytrauma models.
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MANAGEMENT OFA C-PROBLEM IN SEVERELY INJURED
PATIENTSWITH PELVIC FRACTURES: DOES THE VOLUME
OF PELVIC HEMATOMA CORRELATE WITH
HEMODYNAMIC INSTABILITY?
Christopher Spering1, Jana-Maria Pfannebecker1, and Wolfgang
Lehmann1. 1Department of Trauma Surgery, Orthopedics and Plastic
Surgery, University Medical Centre Göttingen, Germany

Background: Severe trauma remains a leading cause of death in in-
dividuals under 40 in Western countries. 25% present with severe pelvic
fractures (AIS ≥ 3), of which 3–9% are hemodynamically unstable due
to concomitant vascular injuries. Mortality in such cases reaches
18–20%, rising to 33–40% with hemodynamically significant pelvic
vascular injury. Rapid, individualized damage control is crucial, espe-
cially given the high-volume blood loss into pelvic and soft tissue com-
partments. Most bleeding in complex pelvic trauma causing hemorrhagic
shock originates from venous injury or the fracture site (80–90%), com-
plicating detection and treatment. Following the introduction of the Pel-
vic Vascular Injury Score (P-VIS) to determine the risk of peripelvic vas-
cular injury preclinically, this study aimed to correlate pelvic hematoma
volumes with hemodynamic instability, thereby identifying patients re-
quiring urgent interdisciplinary management.

Methods: Data from 467 severely injured patients (ISS ≥ 16;
AISPelvis≥ 3) at a Level I Trauma Centre were analysed, including imag-
ing, clinical records, and source of bleeding. 79 patients showed pelvic
haematoma, its volume was measured via multiplanar reconstruction of
initial CT-scans. Multivariate analysis examined correlations between he-
matoma volume, P-VIS, and hemodynamic parameters.

Results: Among the 79 patients with hematoma, only 40% exhibited
significant hemodynamic compromise (C-problem). Of these, 60% had
hematoma volumes >200 cm3, compared to 10% without C-problems.
Mean P-VIS scores were 7 in patients with C-problems and 4 in those
without. Patients with volumes >200 cm3 demonstrated significantly
greater hemodynamic deterioration within 48 hours.

Conclusions:While pelvic hematoma volume alone does not reliably
predict hemodynamic instability, volumes >200 cm3 are associated with
worsening circulatory status. Early identification of the presence of vas-
cular injury in patients with unstable pelvic injury via P-VIS >3 and/or
ultrasound-estimated hematoma volume should prompt immediate mea-
sures, including pelvic binding, tranexamic acid, structured resuscitation,
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and transfer to a Level I Trauma center with comprehensive surgical,
endovascular, and transfusion resources.
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ALTERATIONS IN THE PLASMA METABOLOMIC PROFILE
IN SEPTIC PERITONITIS DUE TO PERFORATION OF THE
LOWER DIGESTIVE TRACT: A CLINICAL AND
LABORATORY-BASED STUDY
EizoWatanabe1,2, Yosuke Hayashi2, Akifumi Eguchi3, Kenichi Sakurai3,
Lisa Fujimura4,AkemiSakamoto4, RidwanAhmed1, ShohagMajumder1,
and Masahiko Hatano4. 1Department of Emergency and Critical Care
Medicine, Aichi Medical University, Nagakute, Japan; 2Department of
General Medical Science, Chiba University Graduate School of
Medicine, Chiba, Japan; 3Department of Sustainable Health Science,
Center for Preventive Medical Sciences, Chiba University Graduate
School of Medicine, Chiba Japan; 4Department of Biomedical Science,
Chiba University Graduate School of Medicine, Chiba, Japan

Background: Perforation of the lower digestive tract causes severe
hyperinflammation and deteriorates to worse outcomes. It is, therefore,
crucial to detect useful biomarkers to prognose the outcome of septic
conditions. Objective: To clarify the characteristics of metabolites in
both patients and mice with sepsis due to perforation of the lower
digestive tract by metabolomic analysis using plasma.

Methods: Ten septic patients who received open abdominal surgery
for perforation of the lower digestive tract were consecutively included
in the present analysis. Seven patients who underwent laparotomy for in-
testinal obstruction, or non-perforating ileus, were set as non-septic con-
trol. We collected plasma samples from these patients admitted to the in-
tensive care units following emergency surgery. As for the murine sepsis
models, we performed cecal ligation and punctures and sham operations
as controls with a single laparotomy. We sacrificed them at 0, 8, and
24 hours to collect plasma samples (n = 4, in each group). Metabolome
analysis was performed using capillary electrophoresis with electrospray
ionization time-of-flight mass spectrometry. We investigated the metabo-
lites and lipid mediators involved in peritonitis and performed clustering
analysis using a multivariate integrative method to reveal sepsis-related
metabolites and lipid mediators in both species.

Results and Conclusions: Patient metabolomic analysis annotated
251 metabolites and 331 lipid mediators. Five metabolites and 20 lipid
Copyright © 2025 by the Shock Society. Unauth
mediators contributed to the separation of sepsis and non-sepsis in
discriminant analysis using MINT. These data suggest that hyper-
inflammation-induced oxidative and mitochondrial damage reduces
fatty acid oxidation in the mitochondria of sepsis patients, and treatment
with LPE could be beneficial for sepsis by preventing further deterioration
of mitochondrial function. Metabolome analyses revealed that several fac-
tors, including important metabolites and lipid mediators, were involved in
the aforementioned sepsis pathophysiology. Further analyses are needed
to combine the animal data and clarify whether these biomarkers are
viable, potentially leading to novel treatments.
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ANTIBIOTICS FOR SEPSIS: SAVE YOUR ANAEROBIC
MICROBIOTA!
Willem Joost Wiersinga1. 1Division of Infectious Diseases, Center for
Infection and Molecular Medicine, Amsterdam UMC, University of
Amsterdam, Amsterdam, The Netherlands

Background: Antibiotics are central to sepsis management. However,
while anaerobic bacteria are rarely the primary cause of sepsis, anti-
anaerobic agents are often included in empirical regimens. This routine
practice may inadvertently harm patients by disrupting the gut’s com-
mensal anaerobic microbiota, which plays a key role in immune homeo-
stasis. Objective: To challenge the routine empirical use of anti-anaerobic
antibiotics in sepsis and promote awareness of the risks associated with
anaerobic microbiota depletion.

Methods and Results: A synthesis of preclinical and clinical studies
reveals that anti-anaerobic antibiotics significantly reduce beneficial gut
anaerobes, leading to impaired immune responses and increased suscep-
tibility to secondary infections. Observational data further associate this
disruption with higher mortality in patients with sepsis. Despite these
findings, empirical use of broad-spectrum antibiotics—including anaero-
bic coverage—remains widespread, often without confirmed need. The
traditional "better safe than sorry" rationale may, in this context, result
in greater harm than benefit (PMID: 39401510).

Conclusions: Empirical antibiotic choices in sepsis should be criti-
cally evaluated. Avoiding unnecessary anaerobic coverage can help pre-
serve microbiota integrity, support host immunity, and improve clinical
outcomes. Increased awareness of these issues is essential for more
targeted, evidence-based sepsis therapy.
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