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Rationale of extracorporeal cytokine removal




Interpreting biomarkers in infectious diseases in intensive care
unit: the potential role of procalcitonin

s Fatime Hawchar, Zsolt Molnar J Emeg Crit CaeMed 2018,2:107
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Sepsis-induced immunosuppression:
from cellular dysfunctions to
= Immunotherapy

Nature Reviews | Inmunology Volume 13 | December 2013 | 862-874
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Special Communication | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)
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Table 2. Tesmimodogy and internationel Clessification of Diseases Coding

Current Guidelines

amd Terménology  Sepsis Leplic Shock
1991 and 2001 SEare SEpSis Septic shock™*
COFSENSLS Sepsis-induced

terminology™ i

2015 Definition | Sepsisis Sepltic shock 15 3 sutset of
life-threatenivg crgan | sepsis in which enderlying
dysfunction cawed by a | circulatory and
dysregulated host cellubarf metabolic
response toinfection  Jabnormalities are profound
encugh to substantially
imcreate mortality

b m.ld;inlnlm E:E“i'
Organ dystfunction oot ny LB ey st

SOFA points (a proxy and
for aegan dyifunction)  Ractxte =2 mmsalfL (18 mgfdL)

_|_

Hlﬁwe fuid
dysregulated host
response T e =5
Framsewark for Identify suspecbed mbection by using concomstant orders

implementaticn  for blood cultures and andibiotics {oral or parentedal} ina
for coding and specified per
research Within specificd period around suspedted infection®:
1. [denialy sepais by wing A climcal crebericn for
life-threatening cogan dyslianciicn
2. kssess for shock criteria, wsing administration of
vasopressors, BMAP <65 mm Hg, and Lactate =2 mmal/L
{18 mgfdL)”




Cytokine adsorbtion...

Trauma

Influenza i

To regain balance!
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...and not only 1n septic patients but in any condition with a
CYTOKINE STORM!




How does 1t work?




Let’s go fishing!

A) Balance

Capture rate:
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How to apply? — CRRT or on its
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Attenuating the cytokine storm early?
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The ACESS trial

Adsorbtion of Cytokines Early 1n Septic Shock

/
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The 1st PRCT on CytoSorb as a standalone
therapy 1n septic shock
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Extracorporeal cytokine adsorption in septic shock: A proof of concept '
randomized, controlled pilot study =

Suspected sepsis of medical etiology < 24h
I[PPV

PCT >3 ng/ml

Norepinephrine > 10 pg/min

P1CCO confirmed normovolemia and CO
Signs of hypoperfusion: ScvO.,, lactate, dCO,,
oliguria metabolic acidosis

Exclusion: need of CRRT
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Extracorporeal cytokine adsorption in septic shock: A proof of concept '
randomized, controlled pilot study =
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Suspected sepsis of medic
IPPV

PCT
Norepinephrine > 10 pg/min

Is PCT an
appropriate marker?

P1CCO confirmed normovolemia and CO
Signs of hypoperfusion: ScvO.,, lactate, dCO,,
oliguria metabolic acidosis

Exclusion: need of CRRT



ACESS — PCT and cytokines
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ACESS results
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Table 1
Demographic data.
Parameters All CytoSorb Control
N (male/female) 20 (13/7) 10 (7/3) 10 (6/4)
Age (years) 65.6 + 12.9 60 £ 10 71 £ 14
Body Mass Index 28.8 £ 8.0 30.5 £ 10.2 269 + 44
ICU length of stay (days) 10.1 £ 6.5 10.2 + 85 10.0 + 4.3
APACHE II 28+7 26+9 30+ 6
Mortality within 48 h 2 0 2
Etiology (n) - Pneumonia (7) Pneumonia (6)
pancreatitis (1) meningococcus sepsis (2)
toxic shock syndrome (1) cholangiosepsis (1)
urosepsis (1) dermatomyositis (1)
Number of dialysis treatments 47 26+ 15 21+43

N: number of subjects, ICU: Intensive Care Unit, APACHE II: Acute Physiology and Chronic Health Evaluation II score. Data are presented as mean =+ standard deviation.
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DOI 10.1007/s10047-017-0967-4

ORIGINAL ARTICLE

.ﬂmk
Others
Extracorporeal cytokine elimination as rescue therapy

in refractory septic shock: a prospective single-center study

Sigrun Friesecke' - Stephanie-Susanne Stecher' - Stefan Gross® - Stephan B. Felix'? -

Axel Nierhaus > 8 O % I’lsk>
SOFA score 14.3 £+ 3.0

SAPS 11 70.4 £+ 10.9
Interleukin-6 (ng/1) 25,523 (1052/491260)
Procalcitonin (pg/l) 16 (1.3/776)

Moradrenaline Lactate clearance

Ractabe clearance Ca)

Hoead renaline | pgkgimin]

Shock reversal 65% & observed mortality: 55%



Case series 13 surgical 13 medical on CRRT

RESEARCH Open Access

Hemoadsorption by CytoSorb in septic @
patients: a case series

Klaus Kogelmann'", Dominik Jarczak?, Morten Scheller' and Matthias Driiner’

Table 3 Association between delay in start of therapy and mortality (i.e. predicted mortality, 28-day, ICU, and hospital mortality) in
the overall patient population and in post-surgical and medical patients

Fredicted mortali 28-Dvay moetali ICL) moetalit Hospital mortali
Delay in starting therapy | < hin=13) 923 538 692 692 |

<Bhn=8 BZ1 625 750 875
>48 h (n=5) 971 80.0 8OO 1000
Focus Abdominal/post-surgical 923 692 769 B46
Prieumonic/medical 870 538 692 769

Results are presented as median values

Conclusion: Hemoadsorption using CytoSorb resulted injrapid hemodynamic stabilization Ianrd increased survival,
particularly in patients in whom therapy was started early"GIven the positive cimical expenence of this case
series, randomized controlled trials are urgently needed to define the potential benefits of this new treatment
option.
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ACESS Spin Off — prel




ACESS Spin Off — preliminary results
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ACESS Spin Off — preliminary results

PCT elimination

=20%

., Percentage change of procaleitanin (% )

= = b of o H & b oL ob b L Y
1 L L i I L L i i i L i

T T T T T
TO TG Ti2 Tig T24




Mortality 1s increased by procalcitonin
‘and decreased by an antiserum reactive
to procalcitonin 1n experimental sepsis.

(Nylen ES et al, Crit Care Med 1998; 26: 1001)
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* Black column: control (E. coli)

i * White: PCT-AS pretreatment + E. coli
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PCT 1S tox1c — removal maybe beneficial

‘ * Black: control (£. coli)
* White: E. coli+PCT-AS treatment
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Intensive Care Med
https://doi.org/10.1007/s00134-018-5464-6

""" WHAT’'S NEW IN INTENSIVE CARE

Hemoadsorption with CytoSorb® .

Elettra C. Poli’, Thomas Rimmelé?? and Antoine G. Schneider'

Conclusions and considerations for future studies
Numerous publications have assessed the efficacy of
CytoSorb® HA in various clinical situations. Experi-
mental models and observational series have suggested
dramatic clinical improvement, while RCTs have not
demonstrated any clinical benefit so far. However, their
limited number and size as well as the relatively low
severity of included patients preclude any final conclu-
sion being drawn. Hence, further studies should focus on
populations with very high inflammatory response ideally
enriched with a pre-intervention test. Adequate target
population determination is essential for future assess-
ment of the device in order to prevent either abuse of its
use or its fallacious abandonment. While we wait more
evidence from these RCTs, the use of Cytosorb in clini-
cal practice should take into account the absence of clear
evidence for benefit, the potential for adverse effects and
the cost.




The future:

Cytokine Removal In Septic Shock
(CRISS) trial
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