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pathogens detected in positive blood cultures matched in 59% with
the intraabdominal findings by using microbiological culture, but in
73% by using multiplex PCR.
Conclusions: Unyvero IAI application obtains faster results than
standard microbiological culture. Particularly the most common
pathogens can be detected reliably. Based on the results of abdominal
samples, the pathogen of blood culture can be predicted in most of the
cases. Prospectively the clinical use of Unyvero application can be an
advantage to hospitals, where the microbiological laboratory isn’t
available directly. However further prospective studies are needed to
confirm the results, the clinical relevance and to examine the diag-
nostic performance in a larger study population.
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Hyperferritinemia in critically ill patients

Schuster FS (1), Knaak C (1), Spies C (1), Vorderwülbecke G (1),
La Rosée P (2), Balzer F (1), Schenk T (3), Nyvlt P (1), Janka G (4),
Brunkhorst FM (5), Keh D (1), Lachmann G (1)
(1) Department of Anesthesiology and Operative Intensive Care
Medicine (CCM, CVK), Charité-Universitätsmedizin Berlin, (2) Kli-
nik für Innere Medizin II, Schwarzwald-Baar-Klinikum, Villingen-
Schwenningen, (3) Department of Hematology and Oncology,
Universitätsklinikum Jena, (4) Clinic of Pediatric Hematology and
Oncology, University Medical Center Eppendorf, Hamburg, (5)
Center for Clinical Studies, Department of Anesthesiology and
Intensive Care Medicine, Universitätsklinikum Jena

Introduction: Hyperferritinemia frequently occurs in the critically ill.
Hemophagocytic lymphohistiocytosis (HLH) is a rare syndromeoftenwith
fatal outcome where hyperferritinemia is among the key clinical features.
Objectives: The aim of this retrospective observational study is to
present a mixed cohort of patients with hyperferritinemia admitted to
intensive care unit (ICU) and analyze the diagnostic value of ferritin
for HLH.
Methods: This study reviewed retrospectively data of all patients
admitted to any of the adult intensive care units (ICU) at Charité-
Universitätsmedizin Berlin between January 2006 and August 2018 who
had at least one ferritin value C 500 lg/L. We searched for all patients
diagnosed with ICD-10 code D76.1, D76.2 or D76.3 and for suspected or
diagnosed HLH in patients’ records. HLH was confirmed or declined by
two HLH experts. According to their ICD-10 diagnosis, all non-HLH
patients were then grouped into sepsis, septic shock and other diagnoses.
The latter group was subdivided into 17 groups.
Results: Of all 2625 patients analyzed, 38 (1.45%) were diagnosed
with HLH. HLH patients had the highest ferritin levels when com-
pared to sepsis, septic shock and other disease states (p\ 0.001).
Maximum ferritin levels were higher in patients with sepsis and septic
shock than in those with other diagnoses (each p\ 0.001). A ferritin
value of 9104 lg/L revealed 92.1% sensitivity and 91.9% specificity
for HLH diagnosis (AUC 96.2%, 95% CI 0.947–0.978). Comparing
septic and septic shock patients only, ferritin values were higher in
septic shock patients (median 1432 lg/L vs. 1545 lg/L, p = 0.001).
Comparing conditions of all subgroups, those with highest ferritin
levels were tuberculosis, hepatitis and VZV (median 2424 lg/L,
2066 lg/L, and 1935 lg/L, respectively).
Conclusions: This is the largest report of ICU patients with hyper-
ferritinemia who had multiple different conditions. Ferritin was
highest in HLH patients and differed significantly between patients
with HLH, sepsis, septic shock and other conditions. A ferritin of
9104 lg/L was at 92.1% sensitivity and 91.9% specificity for HLH
supporting its value in HLH diagnosis in critically ill patients.
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Evaluating a Cytosorb Score in septic shock (ECSISS study)

Kogelmann K (1), Hübner T (2), Schwameis F (3), Drüner M (1),
Scheller M (1), Jarczak D (4)
(1) Department Anaesthesiology and intensive Care, Klinikum Emden,
Germany, (2) Department Anaesthesiology and intensive Care, Kan-
tonsspital Münsterlingen, Switzerland, (3) Department Anaesthesiology
and intensive Care, Kantonsspital Baden, Austria, (4) Department
Intensive Care, University Hospital Eppendorf, Hamburg, Germany

Introduction: Sepsis represents a major challenge for modern medicine
and despite all advances made in recent years, almost all therapeutic
approaches have failed to prove their efficacy to date. Recently,
hemoadsorption, using a new adsorber (CytoSorb) has been used to treat
sepsis and other conditions of hyperinflammation. Despite promising
results [1–3], questions remain concerning timing, dosing and indication.
Objectives: We therefore aimed to create a new scoring system based
on established, clinically well-available parameters to identify
patients with early refractory septic shock, who would benefit most
from this adjuvant therapy. For this purpose, physiological patient-
related treatment data from patients with septic shock who received
CytoSorb treatment were compared to a control group that did not
receive this treatment (ClinicalTrials.gov Identifier: NCT03977688).
Methods: Data from 425 patients with septic shock according to
Sepsis-3 criteria were retrospectively analyzed. Each parameter was
documented at the time of diagnosis (T0 h) as well as 6 h (T6 h) later
to analyze the dynamic process in early septic shock. The threshold
values were based on Sepsis-3 criteria (lactate[ 2 mmol/l), admin-
istration of norepinephrine according to SOFA score
(norepinephrine[ 0.1 lg/kg/min) and volume requirement according
to the Surviving Sepsis Guidelines (initial bolus 30 ml/kg body
weight). If adjunctive therapy in this time was applied, application of
hydrocortisone and/or a second catecholamine/vasopressor was ana-
lyzed as well. All data were documented in a matrix (Fig. 1).

Results: Of the 425 patients analysed, 167 received additional
CytoSorb treatment and 259 received standard therapy. Both groups
were comparable in regard to age, sex, weight, and initial SAPS and
APACHE II score. Demographics, clinically relevant variables and
statistics are depicted in Table 1. Analysis revealed that septic shock
was typically represented by a maximum score of 5 points, while 6 or
more points indicated a situation refractory to standard therapy with
the worst outcome in patients[ 8 points. The differences in mortality
between score groups were significant (Fig. 2). Analysis however
showed a significant survival advantage in those patients where
CytoSorb therapy was started early (Table 2, Fig. 3). Only in Cyto-
Sorb treated patients with a score below 6 and a late start of cytokine
adsorption (mean 52.6 h), mortality was higher than initially expec-
ted, explained by a significantly higher rate of acute renal failure
(100% vs. 13.3% in control group) (Fig. 2). Among the overall patient
population, a total of 184 patients (43.3%) had pneumonia with 66

Abstracts

123



(35.9%) of those receiving CytoSorb treatment (Table 3, Fig. 4).
Interestingly, comparing the subgroups with 6-8 points (Table 4),
those patients with an early start of CytoSorb therapy (n = 30)
showed a clear benefit in hospital survival compared to patients
receiving standard therapy (n = 63) (56.7% vs. 41%) (Fig. 5).
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Conclusions: In this study we aimed to validate a scoring system that
allowed the identification of patients with early refractory septic
shock who benefit most from adjuvant CytoSorb hemoadsorption
therapy. Applying this approach using four clinical and one laboratory
parameter, we were able to detect three populations with significant
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distinct mortality characterized by different scores. Particularly
pneumonia patients with early start of therapy showed a clear
advantage when treated with cytokine adsorption. This easy-to-apply
scoring system enables to track the early dynamic evolution of septic
shock and might be a useful tool in the decision to indicate CytoSorb
hemoadsorption regardless of kidney failure.
References: 1. Kogelmann K, Jarczak D, Scheller M, Drüner M.
Hemoadsorption by CytoSorb in septic patients: a case series. Crit
Care. 2017 Mar 27 21(1):74. 2. Friesecke S, Stecher SS, Gross S,
Felix SB, Nierhaus A. Extracorporeal cytokine elimination as rescue
therapy in refractory septic shock: a prospective single-center study.
J Artif Organs. 2017 Sep 20(3):252–259. 3. Friesecke S, Träger K,
Schittek GA, Molnar Z, Bach F, Kogelmann K, et al. International
registry on the use of the CytoSorb! adsorber in ICU patients: Study
protocol and preliminary results. Med Klin Intensivmed Notfmed.
2017 Sep 4.
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Hemophagocytic lymphohistiocytosis in adults (aHLH): sepsis-
mimic and diagnostic pitfall on intensive care units

Birndt S (1), Schenk T (1), Heinevetter B (1), Brunkhorst FM (2),
Pletz MW (3), Hochhaus A (1), Ernst T (1), La Rosée P (4)
(1) Klinik für Innere Medizin II, Abt. Hämatologie und intern.
Onkologie, Universitätsklinikum Jena, Germany, (2) Zentrum für
klinische Studien, Universitätsklinikum Jena, Germany, (3) Institut für
Infektionsmedizin und Krankenhaushygiene, Universitätsklinikum
Jena, Germany, (4) Klinik für Innere Medizin II, Hämatologie,
Onkologie, Immunologie, Infektiologie und Palliativmedizin, Sch-
warzwald-Baar Klinikum, Villingen-Schwenningen, Germany

Introduction: Hemophagocytic lymphohistiocytosis (HLH) and
macrophage activation syndrome (MAS-HLH) are severe hyperin-
flammatory syndromes emerging from a deregulated immune
response. Due to the wide spectrum of triggering conditions (i.e.
infections, malignancies, autoimmune disorders), clinical presentation
is highly diverse and patients may present in virtually all subspe-
cialties. Diagnostic vigilance is therefore a prerequisite to make
timely diagnosis, especially on intensive care units (ICU), as patients
with HLH and sepsis share main clinical features. Timely immuno-
suppressive treatment directed against the detrimental cytokine storm
is prerequisite to prevent multiple organ failure.
Objectives: To better understand and characterize adult HLH and to
sensitize clinicians to possible HLH, as early diagnosis and prompt
initiation of adequate treatment are essential to avoid organ damage
and ensure better outcomes.
Methods: As systematic data in adult HLH are sparse, a nationwide
clinical registry with associated consulting service was initiated. 190
patients have been registered since 08/2010. To confirm diagnosis,
HLH-2004 diagnostic criteria 1 and the HScore 2 (
http://saintantoine.aphp.fr/score/) were used. Pts were eligible for
analysis, if they either fulfilled HLH-2004 diagnostic criteria (5
required) or met at least 4 of these criteria and had a probability of
more than 90% for HLH according to the HScore.
Results: 137 patients were included in the analysis. Median age was
50 years with a wide range (17–87 years), and 87 patients (63.5%)
were male. Most common triggering diseases were infections in 61
patients (44.5%) and malignancies in 48 patients (35%). 45% of
patients presented with a pre-existing immunosuppression. A clinical
triad consisting of fever, splenomegaly, and cytopenia was common.
Virtually all patients had elevated ferritin concentrations, and 74%
had peak concentrations greater than 10,000 lg/l. Soluble Interleukin-

2 receptor (sIL2R) peaked at a median of 7500 U/ml. Median follow
up time was 154 days, and 67 of 131 patients (51%) had died at time
of analysis. Patients with malignancy-associated HLH had the
shortest median survival (160 days), however no statistically signifi-
cant difference between subgroups was observed (p = 0.077).
Platelets under 20*109/l and low albumin concentrations (\ 20 g/l)
were associated with poor overall and 30-day survival. Treatment
included adapted HLH-94 protocol (i.e. corticosteroids, etoposide,
polyvalent immunoglobulins and cyclosporine A), MAS-HLH tai-
lored agents in case of autoimmune/autoinflammatory background
(corticosteroids, anakinra) and trigger directed therapies (i.e.
chemotherapy, specific anti-infective treatment).
Conclusions: Adult HLH requires high diagnostic vigilance and has
to be differentiated from sepsis, as HLH patients need immediate
immunosuppression. Highly elevated ferritin and sIL2R values are
strongly suggestive and may give a hint towards potential HLH. All
efforts must be made to identify the underlying trigger. Close mul-
tidisciplinary case consultation and early contact with reference
centers are recommended (http://www.hlh-registry.org).
Acknowledgement: Sebastian Birndt was supported by the Jena
Interdisciplinary Centre of Clinical Research. The HLH-registry was
funded by Grant 2014 KN 0024 of the Thüringer Aufbaubank.
References: 1. Henter JI, Horne A, Arico M, Egeler RM, Filipovich
AH, Imashuku S, et al. HLH-2004 Diagnostic and therapeutic
guidelines for hemophagocytic lymphohistiocytosis. Pediatr Blood
Cancer 2007 Fe48(2): 124–131. 2. Fardet L, Galicier L, Lambotte O,
Marzac C, Aumont C, Chahwan D, et al. Development and validation
of the HScore, a score for the diagnosis of reactive hemophagocytic
syndrome. Arthritis Rheumatol 2014 Sep 66(9): 2613–2620. 3. La
Rosée P, Horne A, Hines M, von Bahr Greenwood T, Machowicz R,
Berliner N, et al. Recommendations for the management of
hemophagocytic lymphohistiocytosis in adults. Blood 2019 Jun 6
133(23): 2465–2477.
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Fast and reliable detection of sepsis by Raman spectroscopy

Ramoji A (1,2), Thomas-Rüddel D (1,4), Rybachkov O (2,3),
Toepfer N (1,2), Bloos F (1,4), Giamarellos-Bourboulis JE (5),
Eugen-Olsen J (6), Kiehntopf M (1,7), Bauer M (1,4,9),
Bocklitz T (2,3), Popp J (1,2,3,8,9), Neugebauer U (1,2,3,8,9)
(1) Center for Sepsis Control and Care (CSCC), Jena University
Hospital, Am Klinikum 1, 07747, Jena, Germany, (2) Leibniz Institute
of Photonic Technology Jena, Albert-Einstein-Str. 9, 07745 Jena,
Germany, (3) Institute for Physical Chemistry and Abbe Center of
Photonics, Friedrich Schiller University, Helmholtzweg 4, 07743
Jena, Germany, (4) Department of Anaesthesiology and Intensive
Care Medicine, Jena University Hospital, Am Klinikum 1, 07747,
Jena, Germany, (5) 44th department of internal medicine, National
and Kapodistrian University of Athens, Medical School, Athens,
Greece, (6) Clinical Research Centre, Copenhagen University
Hospital Amager and Hvidovre, Hvidovre, Denmark, (7) Institute for
Clinical Chemistry and Laboratory Diagnostics, Jena University
Hospital, Am Klinikum 1, 07747, Jena, Germany, (8) Research
Campus InfectoGnostics, Philosophenweg 7, 07743 Jena, Germany,
(9) Jena Biophotonics and Imaging Laboratory, Jena, Germany

Introduction: Effective sepsis treatment relies on early diagnosis. As
yet there is a lack of reliable and fast detection methods for sepsis
aiding the treating physician to differentiate non-infectious and
infectious stimuli as origin for inflammation and shock. Host specific
immune response could be helpful for identifying infection as cause
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