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ISFA is the only one international society for apheresis mainly
composed of individual members. Founded in 1996 to
disseminate the most up-to-date apheresis technologies and
their clinical applications so that all may benefit from the
effort of ISFA. Almost 500 members from all over the world
join us today.
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Apheresis in critical care medicine

JUNE 1-3-2023

Chairs: Wladimir Szpirt (Copenhagen, DK) Jan Kielstein (Braunschweig, DE)
Presentations

» Jan Stange (Rostock, DE) Recent developments in the field of extracorporeal
albumin detoxification (ECAD) for liver support

* Gerd Klinkmann (Rostock, DE) Extracorporeal immune cell therapy in sepsis

e Steffen Mitzner (Rostock, DE) Cytokine adsorption in sepsis and septic shock —
still under debate

« Amber Sanchez (San Diego, US) How to combine multiple extracorporeal
systems in critical care

e Sascha David (Zurich, CH) TPE in septic shock: to remove and replace




Vymeénna plazmaferéza v intenzivni péci

 membranova vs. centrifugacni technika

* TPE dobre tolerovana

* nezadouci UCinky obdobné jako u standardnich vykonu

* u kritickych nemocnych hemodynamicka nestabilita,
abnormality elektrolytu, koagulaéni zmény

e zavazné komplikace u 1-2 % procedur (plazma jako
nahradni tekutina)

* Castéji nutny centralni zilni pristup

* antikoagulace: ACD vs. heparin

* nutno pamatovat na mozné snizeni hladin mnohych
|éka

Pouzito z predndsky Sasha David



Vymeénna plazmaferéza v kombinaci s jinou metodou

provedeni procedur sekvenéné (TPE a pak IHD)

preruseni 1. procedury, provedeni 2. procedury (stop CRRT, pak TPE, pak CRRT)
obé procedury soucasné pres rozdilny zilni pristup

obé procedury pres spolecny pristup (v sérii nebo paralelné)

Draw

Draw  Bypass
line Iirf

Draw

#2 #2 #2

Return
line

Return
line

(A) In series (B) In parallel (C) Hybrid

Sanchez A, Ther Apher Dial.2022;26(Suppl. 1):41-52 EC KRR IV.IHK



Therapeutic plasma exchange in the intensive care unit: Rationale, special considerations, and techniques for
combined circuits

* kratSi trvani procedur

* mensi mnozstvi antikoagulantu

* riziko preruseni nekteré metod

* priming u pacientu s nizkym objemem krve
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Sanchez Ther Apher Dial, Volume: 26, Issue: S1, Pages: 41-52, First published: 05 December 2022, DOI: (10.1111/1744-9987.13814) o0 IV. IHK
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Obrazek: https://premierlegal.org/sepsis-leading-to-septic-shock-is-a-very-serious-illness-leading-to-wrongful-death-in-may-long-term-care-facilities-indicates-personal-injury-lawyer-steven-peck/



Uloha plazmaferézy u septického $oku

e odstranéni cirkulujicich molekul primo

poskozujicich tkane: Targets forreplacement.

— proinflamatorni (IL-6)

Immune Immune
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David S, Intensive Care Med Exp. 2023 Dec; 11: 26



Journal o
| Clinical Apheresis ... ASHA

Guidelines on the Use of Therapeutic Apheresis in Clinical Practice — Evidence-Based Approach from the
Writing Committee of the American Society for Apheresis: The Ninth Special Issue

Laura Connelly-Smith| Caroline R. Alquist| Nicole A. Aqui|Jan C. Hofmann| Reinhard Klingel| Oluwatoyosi A. Onwuemene |
Christopher J. Patriquin| Huy P. Pham| Amber P. Sanchez| Jennifer Schneiderman | Volker Witt| Nicole D. Zantek |

Nancy M. Dunbar, J Clin Apher. 2023; 38:77-278.

SEPSIS WITH MULTIORGAN FAILURE

Incidence: severe sepsis in adults 300/100,000/year (United States); 8% prevalence in pediatric intensive care

Indication Procedure Category Grade

TPE 2A
# reported patients: >300 Procedure RCT CT CSs CR
Sepsis* TPE 5(234) 7 (295) NA NA
Sepsis, COVID-19 related TPE 1(87) 6 (359) NA NA

*excluding sepsis due to COVID-19

Category definition

o Grading Recommendation
I First-line therapy
I Second-line therapy 2A° Weak recommendation,
Il Role not established high quality evidence

IV Apheresis inneffective

Connely- Smith et al, J Clin Apher. 2023; 38:77-278.




Vyuziti extrakorporalnich metod u sepse a septického soku

Do you use In your clinical practice extracorporeal blood
purification lechnigques (aside cassical renal replacament therapy) 38 an
adjunctive treatment of sepsis or septic shock?

A

B How often do you use extracorporeal blood
purification

techniques a year?

High-cut off dialysis
Seraph 100 1.1%

Palymyxin B Hemoperfusion
(Toranycin®)

4.5%

What is the most commeon extracorpareal
bicod purification technique that you use
a5 an adjunciive treatment of sepsis or saptic

shock?

™,

N
Therapaulic Plasma Exr}l{_—:r‘.!._;-k
A% B
N\,

Fig. 2 Current dlinical practice in apphying extracorpareal blood purification techniguess in sepsis and septic shock

A

What is the extracorporeal blood purification technique with the

best evidence endorsing its use as an adjunctive treatment of sepsis or
septic shock?

Seraph 100 Adsorber®
2%

Coupled Plasma Filtration
and Adsorption (CPFA)
4%

Therapeutic

Plasma Exchange
45%

Cytokine adsorption

{Cytosorb®)
20%

ESICM ,,EXPLORATION“ survey

Stahl et al. Intensive Care Medicine Experimental (2024) 12:5
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Extrakorporalni metody

Removal of harmful substances

Extracorporeal Blood Purification Techniques
. Substitute l:] £Ep

} - )
A= )
i [i 'I : Filtrate ) il i
| l |'.: = P W Plasma
I'. f.: 1 Sdsorption || I l separation

- Bacterial endotoxins/PAMPs
- Proinflammatory cytokines/DAMPs
- Vasodilatators

-

Figure 1

Basic Techniques High Cut-Off Specific Adsorption Combined filtration S
Membranes Polymyxin B (PMX) and Adsorption Exchange
freo) LPS Adsorber (e.8. oXiris®)
- Hemofiltration/-dialysis T —— T —
- Adsorption
- Plasma exchange High Volume Unspecific Adsorption Coupled Plasma
- Combination devices Hemofiltration Hemoadsorption Filtration Adsorption
(HVHF) {e.g. CytoSorb®) (CPFA)

e

Various extracorporeal blood purification methods available.

Klinkmann G, Ther Apher Dial. 2022;26(Suppl. 1):64-72., Jarczack, Int J Mol Sci. 2024 Mar; 25(6): 3120.

\ NE,
S‘}“ "’o% )
QS )y G
P, s
%6 KRP



Influence of therapeutic plasma exchange =i
treatment on short-term mortality of critically
1 1 1 3 < ill adult patients with sepsis-induced
Vliv TPE na mortalitu u septického soku 1l adult patients with sepsis-induced
and meta-analysis

Viadirnir Kuklin'", Michael Sovershaev?, Johan Bjerner?, Philip Keith?, L Keith Scott®,
Owen Matthew Truscott Thomas®, Wiadimir Szpirt®, Gail Rock” and Bernd Stegmayr®

e celkem 1305 publikaci —51 vhodnych pro
analyzu

TPE Control
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Kuklin V et al, Critical Care (2024)28:12 R IV.IHK
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g Keith et al Critical Care (2020) 24518 .
E https/doi.org/10.1186/513054-020-03241-6 Critlcal Care
&
: i | ®
= The therapeutic efficacy of adjunct Q
E therapeutic plasma exchange for septic
S 0.2 shock with multiple organ failure: a single-
P =0.043 center experience
0 Philip D. Keith '@, Adam H. Wells”, Jeremy Hodges”, Stephen H. Fast”, Amber Adams”® and L Keith Scott”
0 5 10 15 20 25 30
Time (Days)
----- Control Probability of Survival Treated Probability of Survival
Fig. 1

Twenty-eight-day survival in patients with septic shock and multiple organ failure receiving TPE in addition to standard therapy (n = 40) or standard therapy alone (n = 40)
(p=0.043)
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Keith et al. Critical Care (2020) 24:518



A Observed NE doses B Estimated NE dose
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norepinephrine doses (ME) as well as lactate concentrations for the standard of care (S0C) and therapeutic plasma exchange (TPE} group during the
first 24 h since randomization. Estimated values were calculated using a linear mixed-effects maodel. The models indicated a continuous effect of TPE
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Stahl et al. Critical Care (2022) 26:134



EXCHANGE-2

Dawid ef al. Trials (20232) 24:277

Trials
https:/doiorg/10.1186/513063-022-07300-5

EXCHANGE-2: investigating the efficacy

of add-on plasma exchange as an adjunctive
strategy against septic shock—a study protocol
for a randomized, prospective, multicenter,
open-label, controlled, parallel-group trial

Sascha David'?, Christian Bode® Klaus Stahl*® and for the EXCHAMNGE-2 Study group

Vstupni kritéria:
* vznik septického Soku < 24 hod
* davka noradrenalinu > 0,4ug/kg/min >30 min

Primarni cil studie:

* mortalita den 28

Sekundarni cile:

* zména SOFA skére, pocet dnli bez orgdnové podpory

David S. Trials 2023 Apr 15;24(1):277. doi: 10.1186/s13063-023-07300-5

24 hrs

24 hrs

28d - 7d

90 d

ENROLLEMENT

Assessment for eligibility: approx. 5000
Inclusion criteria: NE dose > 0.4 ug/kg/min OR o
NE dose = 0.3 pg/kg/min + vasopressin, shock onset < 24 hrs

l—h Expected to be excluded: 4500

| Randomisation n = 274 |

¢

ALLOCATION
1:1 Randomisation

I
v v

Standard of care (SOC) n=137
according to current guidelines

S0OC + Plasmaexchange n=137
(TPE initiated within 6 hrs)

EVALUATION 2m TPE

NE dose still = 0.4 or > 0.3 pg/kg/min
+ vasopressin (24 hrs after 1st TPE)

4+ no

Daily documentation until day 7: adverse events, safety, clinical data
(SOFA score), laboratory data

Primary Endpoint: 28 day mortality |

+

Follow-Up until day 90, hospital discharge or death |

ANALYSIS




Zaver

» aferetické metody v intenzivni mediciné bezpecné a efektivni
* mozné soucasné provadeéni aferézy a jiné organové podpory
e zkuseny personal

* mozny vliv na koncentrace mnohych |ékd

* metaanalyza prokazala signifikantni snizeni kratkodobé mortality u kriticky
nemocnych pacientl v septickém Soku |é¢enych TPE

e vcCasné provedeni TPE u septického Soku

* zlepSeni hemodynamickych parametr( po TPE — sniZzeni davky noradrenalinu,
nizsi naloz tekutin

* nahradni tekutinou u TPE u septického soku nejcastéji plazma

» vysledky studie EXCHANGE
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