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Extrakorporale Therapie in der Sepsis

1) The unmet medical need




Sepsissterblichkeit in Deutschland hoher als in anderen Landern

In Deutschland wurde im Jahr 2015 laut dem Bundnis bei 320.198 Patienten eine Sepsis diagnostiziert, 23,1 Pro-
zent von ihnen starben noch im Krankenhaus. 136.542 Menschen erhielten in dem Jahr die Diagnose ,schwere
Sepsis”. Die Mortalitat in dieser Gruppe lag bei 41,2 Prozent. Sie liegt damit zehn bis 20 Prozent hoher als zum
Beispiel in Australien (18,5 Prozent), den USA (23,2 Prozent) und England (32,1 Prozent).
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Duration of hypotension before initiation of effective antimicrobial

therapy is the critical determinant of survival in human septic shock
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Early use of polymyxin B hemoperfusion in patients with septic shock
due to peritonitis: a multicenter randomized control trial (n=243)
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Bacterial capture efficiency in fluid bloodstream improved by
bendable nanowires
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Seraph® Microbind® Affinity Blood Filter

How Seraph works

ExThera's Seraph® Microbind® Affinity Blood Filter (Seraph) caplures
and removes a broad range of normal and drug-resistant bactenia
viruses, toxins and pro-inflammatory cytokinegs from human bbood
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High Affinity

Cell Surface

backbone

Non Porous .
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Extracorporeal therapies in non-renal disease: treatment of sepsis and

the peak concentration hypothesis

ﬂ Excess [] pro- and
anti-inflammatory mediators
removed by continuous

combined therapies

M _

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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A powerful new weaponin
the fight against Gytokine Storm
biocompatible, highly porous

polymer bead

Cytokine
IL-8
IL-1ra
-1
IL-10
IL-6
HMGB1
TNF-o trimer

Molecular
weight

8 kDa
17 kDa
17 kDa
18 kDa
26 kDa
30 kDa
51 kDa

% removal

100%
100%
100%
85%
87%
80%
55%
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Hemoadsorption by CytoSorb in septic patients:

a case series (n=26)
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Fig. 2 Effect of Gytoborb hemoadsorption on blood lactate levels in relation to survival, Lactate levels (mg/dl) before (pre) and after (past)
Cytoborb treatments in the overall patient population and in 2B-day, ICU, and hospital survivors, In each Tukey boxpiotr the whiskers have equal

)

Z
Z

bramydsune.g
WUl



Extracorporeal cytokine adsorption in septic shock: A proof of

concept randomized, controlled pilot study (n=20)
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Fig. 2. Kinetics of norepinephrine need in the CytoSorb and in the Control group. Data are
shown as median and interquartile ranges. *p < .05 vs. Tp.

)

Z
Z

bramydsune.g
WUl



Hadem et al. BMC Anesthesiology 2014, 14:24
http://www biomedcentral.com/1471-2253/14/24 BMC

Anesthesiology

RESEARCH ARTICLE Open Access

Therapeutic plasma exchange as rescue therapy
In severe sepsis and septic shock: retrospective
observational single-centre study of 23 patients

Johannes Hadem”, Carsten HaferE, Andrea S Schneideﬂ, Olaf Wiesner’, Gernot Beutel®, Thomas Fuehnera,
Tobias Welte®, Marius M Hr:weper3 and Jan T Kielstein®



Plasmapheresis in severe sepsis and septic shock: a prospective,

randomised, controlled trial
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Fig. 1 Cumulative survival in 106 patients with severe sepsis or
septic shock randomly assigned to plasmapheresis (solid line) or

not (dotted line) in addition to standard sepsis treatment
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Plasmapheresis in severe sepsis and septic shock: a prospective,

randomised, controlled trial

Table 4 Multiple logistic regression analysis evaluating the ad-
justed effects of unbalanced baseline characteristics and plasma-
pheresis on mortality in patients with severe sepsis or septic shock
Independent variable  Odds ratio 95% CI p
Age (10 years)® 1.48 1.03-2.12 0.03
Site of infection 0.04
Abdominal Reference

Female genital 0.54 0.074.00

Urological 0.15 0.02-0.93

Lung 4.04 0.74-22.2

Skin/soft tissue 0.41 0.07-2.53

Brain 1.60 0.30-8.62

Other 1.71 0.33-8.88

Plasma exchange 0.41 0.15-1.09 0.07
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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 Seventh Special Issue

Sepsis with multi-organ failure TPE I1 2B

TABLE II. Category Definitions for Therapeutic Apheresis

Category Description

| Disorders for which apheresis is accepted as first-line
therapy, either as a primary standalone treatment or
in conjunction with other modes of treatment.

11 Disorders for which apheresis is accepted as second-line
therapy, either as a standalone treatment or in
conjunction with other modes of treatment.

I11 Optimum role of apheresis therapy is not established.
Decision making should be individualized
AY Disorders in which published evidence demonstrates or

suggests apheresis to be ineffective or harmful.
IRB approval is desirable if apheresis treatment is
undertaken in these circumstances.
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Extrakorporale Therapie in der Sepsis

2) More than removal




Membrane vs centrifuge-based TPE: a randomized

prospective crossover study

IgG (g/L)

lgM (g/L)

==
———

N I

+

1.8 5
1.6 5
1.4 5
1.2 4
1.0 5
0.8 -
0.6 -
0.4 -
0.2 -
0.0

pre mTPE post mTPE pre cTPE

*

| —

-
post cTPE

=

I | ¥
pre mTPE post mTPE pre ¢cTPE

I
post cTPE

- 1.2
- 1.0
- 0.8
- 0.6
- 0.4
- 0.2

|
mTPE

T
cTPE

0.0

(6) panowau 56 |ej0)

(6) panowaa Wbj (1oL

)

Z
Z

bramydsune.g
WUl



Effect of TPE on plasma
levels and total removal of

adipokines and
inflammatory markers
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Rolle von Plasmapherese und Immunadsorption in der Rescue-

Therapie rheumatologischer Erkrankungen

Tab.1 Wasentfernt die Plasmapherese (PE)?

Substanz Reduktion Pra- Entfernte Menge Ausgetauschtes Plas- Referenz
vs.- Post-PE (%) mavolumen (PV)
IgG 65 12,3+ 1,1 g (SEM) 1,2-faches PV [3]
IlgM 54 0,39 + 0,04 g (SEM) 1,2-faches PV [3]
CRP 64 ~10mg 1,2-faches PV [7]
sICAM-1 50 1,3+09mg 1,2-faches PV [5]
45 210,2 + 20,3 ng/ml 1,0-faches PV [6]
sTNF-R 30 21,3+ 18,6 ug 1,2-faches PV [5]
IL-13 +8 3,12+ 0,15 pg/m| 1,0-faches PV [6]
IL-1ra +62 1020 + 210 pg/ml 1,0-faches PV [6]
IL-8 +92 205,2 £ 75,6 pg/ml 1,0-faches PV [6]
VCAM-1 45 710,4 + 40,0 pg/ml 1,0-faches PV [6]
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e prognostic value o

deficiency In septic shock patients
involves interleukin-6 and is not dependent on disseminated

Cumulative Survival

ADAMTS13 activity 2 30%

P (LogRank test) = 0.01

ADAMTS13 activity < 30%
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Extrakorporale Therapie in der Sepsis

3) Studies we need




Andre A. Kaplan

“Nobody in the ICU

should die without

plasma exchange”
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(2 Klinikum
Y Z Braunschweig

mittlerer arterieller Druck (mmHg)

100
90

[=] o [=] o (=]
©o ~ (¥=] w b=
& 00:LT
| 00:ST
T | ooet
00:TT
<
o 00:60
b
. 00:£0

n_u|
A
CmOROx

00:s0
00:€0
~ | 00:TO
00-ec

19.06.15

0012
00:6T
00-LT

2.TPE

b OO R R Oy

-0.77L

| 00:ST
AL [ ooeT
00:TT
s 00:60
00:£0
" 00:50
00:€0
| o010
1 | oogz
| 00'TZ
| 0061
00:4T
00:ST
-
3 = L 00:€T

R
o

¢
4 & & &
-01L
18.06.15

RO OR

Oxs
+09L

>
=Y )
D)
~
(]
B
~
7 5]
=
T
5=
g=
(]
(P
ﬁ
-
D)
Q.
(]
S
D)
—
~
(]
o
(c)
=
(e
ﬁ
(1
~
=
D)
7 5]
<P
P
=¥

1.TPE

e = -
> m T 00'TT
3’ u

00:60
00-£0

i~
&
()
=
N
&
ﬁ
Q.
<P}
N
>
R
)
~
(P
(]
S
<P}
P
~—
=
<P}
£
&
<P}
R
~
=
o
<P}
=Y )]
=
&
=
&
e
<P}
=
7 ]
&
]
=

00:s0
00:€0
00:T0
00-e¢

NA (pug/kg/min)
MAD (mmHg)
+15.77L

17.06.15

e [

&
& | ]
&

2
18
1,6
14
12

— o w0
o =)

0,2

4’
=)

(utwy6y/6r) uljeusipeloN




Plasmaexchange in Early Septic Shock (EXCHANGE)
NCT03065751
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* FFP exchange volume
1.0-1.4 x plasma-volume
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A simple and accurate method for prescribing

plasma exchange

Disease mediator removed (%)

100%

Percentage of disease mediator removed
in a single compartment model
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Plasma volumes exchanged

EPV = [0.065 X wt(kg)] X [1-Hct]
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Pro: High dose of therapeutic plasma exchange-mind the gap!
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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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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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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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