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Extracorporeal therapies in non-renal disease: treatment of sepsis and 
the peak concentration hypothesis 
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GOUTExcess  pro- and
 anti-inflammatory mediators
removed by continuous
combined therapies

Unselective high efficiency extracorporeal therapies might
remove excess of pro- and anti-inflammatory mediators
diminishing the amplified inflammatory response and the
immunoparalisis induced by cell hyporesponsiveness
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biocompatible, highly porous polymer bead
designed to capture and adsorb
cytokines (~10-50 kDa)
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Cytosorb use in Germany (OPS-Code 8-856 )





Hemoadsorption by CytoSorb in septic patients: 
a case series (n=26)
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Extracorporeal cytokine adsorption in septic shock: A proof of 
concept randomized, controlled pilot study (n=20)
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Multicentered prospective investigator initiated study to evaluate the clinical
outcomes with extracorporeal cytokine adsorption device (CytoSorb®) in patients

with sepsis and septic shock (n=45)

PA
U

L et al.
W

orld J C
rit C

are M
ed 2021 10(1): 22-34 

GOUT



Multicentered prospective investigator initiated study to evaluate the clinical
outcomes with extracorporeal cytokine adsorption device (CytoSorb ®) in patients
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Cytokine adsorption in 
severe, refractory septic

shock (n=48 prospectivels vs. 
160 matched controls)
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Cytokine Hemoadsorption During Cardiac Surgery Versus Standard Surgical
Care for Infective Endocarditis (REMOVE): 

Results From a Multicenter Randomized Controlled Trial
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World's first successful plasmapheresis by
Vadim Alexandrovich Yurevich (head of infectious diseases) February 15th 1913
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Therapeutic Plasma Exchange 
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Therapeutic Plasma Exchange Decreases Levels of Routinely Used 
Cardiac and Inflammatory Biomarkers 
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Effect of TPE on plasma 
levels and total removal of 

adipokines and 
inflammatory markers
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Removal of elevated circulating angiopoietin-2 by plasma exchange--a pilot 
study in critically ill patients with TMA and anti-GBM-disease
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Guidelines on the Use of Therapeutic Apheresis in Clinical Practice - Evidence-
Based Approach from the Writing Committee of the American Society for 

Apheresis: The Eighth Special Issue
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Plasmapheresis in severe sepsis and septic shock: a prospective, 
randomised, controlled trial
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Paul's Farewell to the Ephesians

35 In everything, I showed you that by this kind of hard work we

must help the weak, remembering the words of the Lord Jesus Himself:

‘It is more blessed to give than to receive.’



Update on von Willebrand factor multimers: focus on high-molecular-
weight multimers and their role in hemostasis
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The prognostic value of ADAMTS-13 deficiency in septic shock patients 
involves interleukin-6 and is not dependent on disseminated 

intravascular coagulation
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Early therapeutic plasma exchange in septic shock: a prospective open-label 
nonrandomized pilot study focusing on safety, hemodynamics, vascular barrier 

function, and biologic markers (n=20)
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Adjuvant therapeutic plasma exchange in septic shock 
(n=40 | septic shock of < 24 h (NE  > 0.4 µg/kg/min despite fluid resuscitation))
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Adjuvant therapeutic plasma exchange in septic shock 
(n=40 | septic shock of < 24 h (NE  > 0.4 µg/kg/min despite fluid resuscitation))
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Adjuvant therapeutic plasma exchange in septic shock

GOUTOutcome parameter SOC TPE p

28 day Survival (%) 50 60 0.444

Mean SOFA-Score over d0-8 19 (15 to 24) 16.5 (12 to 20.5) 0.19

Δ ADAMTS-13 (%) -6.9 (-13.9 to 6.3) +70.4 (6.6 to 95.8) < 0.001

Δ Protein C (%) -3.3 (-15.5 to 3.3) +14.7 (-3.5 to 33) 0.012

Δ Angiopoietin-1 (%) -8.1 (-23.3 to -2.7) -48.5 (-66.8 to 15.2) 0.202

Δ Angiopoietin-2 (%) -1.5 (-12.4 to 29.1) -25.4 (-38.7 to -5.5) 0.009

Δ sTie2 (%) 0.2 (-5.9 to 5.1) -24.4 (-34 to -11.7) < 0.001
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Early therapeutic plasma exchange in septic shock: a prospective open-label 
nonrandomized pilot study focusing on safety, hemodynamics, vascular barrier 

function, and biologic markers 
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Plasmaexchange in Early Septic Shock (EXCHANGE)
www.clinicaltrials.gov NCT03065751
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Bacterial capture efficiency in fluid bloodstream improved by 
bendable nanowires
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Binding of patogens to heparan-sufate on the cell surface
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Binding of pathogens to the immobilized heparin in the Serpah
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In vitro reduction of bacteria and viruses by the Seraph
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Safety and efficacy of the 
Seraph® 100 to remove 
bacteria from the blood 

stream – results of the first in 
human study
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Reduction of bacterial count
ID

E
L

E
V

IC
H

 et al. N
ew

 M
icrobes and N

ew
 

Infections, :10 N
um

ber C
,  2016

GOUT



S. aureus binding to the Seraph® 100 Microbind® Affinity Filter
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Heparin-Functionalized Adsorbents Eliminate Central Effectors of Immuno-
thrombosis, including Platelet Factor 4, High-Mobility Group Box 1 Protein

and Histones
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apherese it OUT!
If in doubt



Several options available – stay tuned for more data ! 
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I will survive
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