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H onfyn opiletonr MC amEANTIKY Y0 T1) (M1
OVGAELTOVPYLN OPYAVOV, TOV TPOKVTTEL UTTO
OLUTUPAYUEVY] ATAVTION TOV EEVIGTI| 0T
rotpmén

.Except on few occasions, the
patients seems to die from the
body s response to infection
rather than from it.”

e

Sir William Osler; The Evolution of Modern Medicine 1904
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‘Evopin g eAeynovng...
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. Induction of inflammatory-
and immune-response genes

vroodoyeic (Pattern recognition receptors-PRRS) otnv
EMUPAVELD TOV AVTLYOVO-TTOPOVGLUGTIKOV KUTTAPWOV
(Lokpo@aya, 0svopitikd kvttopa, B Asppokittapa)

4 owoyéveleg PRRs: toll-like receptors (TLRS), nucleotide-
oligomerization domain (NOD) leucine-rich repeat proteins,
retinoic-acid-inducible gene | (RIG-1)-like helicases,
triggering receptors ota poeAogldn KHTTOPA

O PAMPs (pathogen-associated molecular patterns), 6mmc
MmomoAvcakyoaplodon — LPS tov gram- 1} Aimoteryoiko o&y
KOl TEMTIO0YALKAVY TV gram + pukpoPimv

0 DAMP (Danger-associated molecular patterns) r
aAapUIVEC: TUPMNVIKES, KUTTAPOTANCUATIKEC T
toyovoprokéc dopég, m.y. high mobility group box-1
protein (HMGB1), S100 proteins, heat shock proteins,
utrtoyovoptokd DNA, ATP

U péow tov CD14, mov Ppioketor 6TNV EXPAVELN TOV
LOKPOPAY®V

Rittirsch et al. Nat Rev Immunol. 2008:8:776-787



MecoraPNTES AEYHOVIG

TNFa IL-10

IL-1pB, IL-2, IL-6, IL-8,IL-15 IL-1ra

IFN-y Soluble TNFa receptors
Opoupo&dvn IL-4

EAloctdon ovdetepOpilmv IL-13

Platelet activating factor (PAF) Type Il IL-1 receptor
docpoMmiaon A2 Transforming growth factor-3
Plasminogen activator inhibitor-1 Emveppivn

[Ipooctayravdiveg Leukotriene B4-receptor antagonist
[Tpootaxvkiivn LPS binding protein

Jacobi. Am J Health-Syst Pharm. 2002;59 (suppl 1): S3-8
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CYTORKRINES

Mikpéc, nun O0MIKES TPOTEIVES (TOAVTTENTIONG 1] YAVKOTTPMTEIVES) NE
noproko papog amd 8 £mg 40.000 dalton

Av Kol pmopel va tapay0ovv amo 0A0vg TOVS TVTOVS EUTVPNVEOV
KUTTAPOV, TPOEPYOVTUL KVPLOGS U0 HOKPOPAYd, AELPOKVTTUP.

MeTa ™V aveKaAvw] TOVS KOl TOV TANPN YEPOKTPLONO TOVS EYEL
EMKPUTIGEL VO OVOLLALOVTOL IVTEPAEVKIVES KO VO 0PLLOVTUL 1E EVva

VOO LLEPO

Méypr Topa vrapyovy 18 vtepAevKives (KATOLESG KVTTOPOKIVES, OTTMOGS 0
Tumor Necrosis Factor kot n wvtep@epovn, £(0VV SLOTNPNGEL TNV UPYIKI)
TOVG Proroyikn weprypaen)

AVTOKPIV|G, TUPAKPIVIIS KOL EVOOKPIVIIS OPa.oT)

ITAE10TPOTIGHOG : TOALUTAES KU OLUPOPETIKES OPAGELS OVAAOYQ NE TOV
TUTTO TOV KVTTAPOV — GTOYOV

AMMAOETIKAADYT]: OLUPOPETIKES KVTTAPOKIVES UTOPEL VO EYOVV TNV 1010

opaon Chaudhry. In Vivo. 2013 ; 27: 669-684



Or faoiKOTEPES TPO-PAEYHOVMOELS KVTTUPOKIVES 1
TNFa
*  avoKeAVQONKE To 1975 ¢ YAvKOmpOTEIVY Emayousvn amo TV
€v00TOCIVI), TOV TPOKALOVGE ULHOPPAYLIKT] VEKPMGT] GE GUPKOUOTA
EMPVOV
o Yvuvoéetmn pe tov P55 Tomov I p75 tomov Il vrodoyéa (TNFR)
* Boaowég emopaoerg
- IIpoayer TNV mapay®yn GAL®V TPOPALEYHOVOOMV KUVTTUPOKIVAOV, OTTMS
IL-1B, IL-6, dweysipovtog Ta pokpo@ayo
- Emopd 6to AEVKOKVTTOPO IE TOPUKPLVI] KOl GVTOKPLVI] OpaoT)
- Evooyevég mopeToyovo
- Y& YNAEG GUYKEVTPMOGELS 6TV KVKAo@opia (> 10-8 mmol/L)
OOKEL EVOOKPIVIKT 0PACT TPOKUAMOVTUS VTOTAGCT], EVOUYYELOKT TAEN N
KoyeElo TOV 16TOV
H yopfynon tov o€ Telpopatolmo avamapaydyeL TNy KOV TS cofapnc

oNyYNg
Dinarello. CHEST 2000; 118:503-508



IL-1

O faocikoTtepeg mpo- (pkayuovwﬁs\i%
KUTTOPOKIVEG 2 U“ TV

onaoa tecodpov nentoiov: IL-1a, IL-1B, IL-1 receptor
antagonist (IL-1Ra) xon 1L-18

ot IL-1a kot IL-1P ovvofovrar 6tov 1010 vIT0d0YEa, ONM®S N Opacn
™ IL-10 wepropileTar oto KOTTOPO, VO N IL-1P eKKpiveTon Ko
apo oraopapatiler EvepyYo pOLO 6T GUCTIUOTIKY] @AEYNROV)

N IL-1P éxer mapoporeg emopaocerg pe tov TNFa

IL-6

Hopdayetor om0 HOVOKVTTAPU/LOKPOPAYa, EVOOONMOKAE KOTTOPO
Kol woPAiaoteg

Enayal TNV GVOGLOKN ATAVTN G| HEGH EVEPYOTOINGNS TOV T
Km‘mp(ov, TOALOTANGLOGLOV KOl Sla(poponomcmg Tov B

KUTTAPp®V Ko dieyeipovrag T1) 6vvleon TpoTEivedy olsing Qaong
00 TO NTOUTOKVTTUPO,

Meta preypnovooeg epEdiona aviyveveTol TaoTO GTOV 0P0 NE
KOPLQPALD GUYKEVTPMOT HETA 2 OPES
Aviyvevetor 610 64-100% TtV 060evoOv ne oy Kot amotelel
TPOYVOGTIKO TAPAyovTa

Dinarello. CHEST 2000; 118:503-508



O POGIKOTEPES UVTLYAEYLLOVOOELS

r
KUTTOPOKIVEG

KYTTAPOKI | KYPIEX APAXEIX

NH

IL—1ra Eedikevpuévn avaotoin IL-1a ko IL-1

IL-4 [Tpodyel v avamtuén tov Aepupokvttdpmy Th2
AvooTéAAEL TNV GUVOECT] TOV TPOPAEYLOVOOIDV KLTTOPOKIVEOV TOV
wpodyovtal amd v LPS

IL-10 [Tapdyetal amd pakpoedya/Lovokvttopo
Endyetl avtryovikn avoyn Kol ovactéddel tnv mapayoyn IL-6 ko
WTEPPEPOVIG Y
KatoaotéAiel tnv mapaymyn soluble TNF receptor ko IL-1 receptor antagonist
XouPdirel otov EAeyyo ¢ onuatoootnong omrd TNFa ko IL-1
Endyet v avtopayio (dnuovpyio couatidoiov amd maboyova Kot
KOTEGTPOLLUEVO OPYOVIOOL KO TTPMTEIVEC)

IL-11 AVOGTEAALOVY TPOPAEYLOVMOELC KVTTAPOKIVES TV LOVOKVTTAP®V Kol
LOKPOQAY®V, TPodyoLvv To AepgokvtTapa Th2

IL-13 [Tapopoimg pe v IL—4 KatasTtol AE1TOvpYIKOTNTOC LOVOKVTTAP®V Kol
LOKPOPAY®V

TGF - B Avactoln ékppaonc e MHC class II tov povokuttdpmy Kot Lokpopaymy

Obnal DePalo CHEST 2000° 117:1162—-1172




XovEion TS QAEYHOVIG...

Rittirsch et al. Nat Rev Immunol. 2008:8:776-787



H onyn o¢ kokonOng greynoviy...

ANEGES EMOPAGEIS LIKPOPLOV 1] TOV TOSIKOV TPOLOVTOV TOV

*Ta avénuéva erineda evootolivng (LPS)
oyetilovron pe v avarrvén shock kv MODS
*H &yyovon LPS avarapayayel tTa meprocotepa amod

TO YVOPIGHATO TS CNYNS

Anglev0ipmon neydA®v ToGOTNTOV TPO-PAEYROVOO DYV
necoOLUPNTOV

*Ta enineoa TNFa givar vynAotepa o€ onNmTIKOVS 0.00EVEIS
*H £yyovon TNFa o¢ meypopotolma tpokaiel eikova
onatikov shock

*Ta avri-TNFa Abs tpoctatevovy Ta teipopatolmo amxod

™V ekdfimon enatikov shock

IIOav yeveTikn mpoorwadeon
Gotts, Matthay. BMJ 2016;353:11585



Eiofoin —Kvuttopikn ovoAisitovpyla

IoTik1) woyorpio — petafokn amoppLOUIGN KOTA TNV OTToid 1| TaPOY] 0ELYOVOL OEV
IKOVOTO1EL TIG OVAYKES TOV 10TMV

- BAéPec tpryoetddv and drotapayés TnENS-tvemo0Avong

- Apeon gvooOniraxn dverertovpyia amd EXiOPACT KUTTAP®V PAEYUOVNG,
uesorafntav (ROS, NO, gvéobniivn, PAF)

- ATOAEW EAOGTIKOTNTOG EPLOPOKVTTAPMOV KOl QVGKOALN LETOKIVIIONC TOVS GTO LWKPA.
TPLYOEION
Kvttopomadntikn BAGRN — pitoyovoprokn SveAELTOVPYIC LEGO GUECTC OVOGTOANG

CUUTAEYUATOV AVUTVELSTIK®OV EVOOUMV, 0EE0MTIKOD Stress Kol 01demTaong
urtoyovoprakod DNA

- Eniopaon LPS, TNFa kot NO
- ATOOEIEN TNG TOYOVOPLUKTIC OVGAELTOVPYIOG Elvar 1) EDPECT PLGIOAOYIKNG N
avEnuevng mieong O2 ota dpyava €l GNYNG

- & aobeveic mov amefimoav and onmntikd shock n ovykévipwon tov ATP ctovg
OKEAETIKOVG UVG TAV GTUOVTIKE Yo UNAOTEPT EVOVTL TOV 0cBevdv Tov emifPimcay

AnonTtoon

— K0BVGTEPTON AMOTTOGTC EVEPYOTOUNUEVAOV LOKPOPAY®OV KOl OVOETEPOPIAMV, TTOV
TOPATEIVEL 1] AVEAVEL TN PAEYLOVADOT OTTAVTNON

- ALENUEVT] ATOTTTOOT] AEUPOKLTTAP®V KOl OEVOPITIKMV KUTTAPWOV

- ALENUEVT] OTTOTTTOOT) EVOOOMALOKDV, EMONALOKOV Kl TAPEYYVUATIKOV KVTTAP®V

De Backer et al. Curr Opin Anaesthesiol 2009;22:150



VTTOPIKY] OVGAELTOVPYLO — IOTIKN 0VGAELITOV

Compromise of blood-brain barrier,
delirium, encephalopathy

lume: 6 mL/kg
Plateau pressure: <30cmH,0

Endotracheal

tube

Central venous
catheter
Antibiotics,
sedatives,

Vasopressors
—

Ie N
== Portals of entry
for secondary infection

Myocardial depression +low SVR=
high/normal cardiac output
distributive shock

Lobar pneumonia complicated by diffuse
lung injury with low lung compliance and
impaired gas exchange (ARDS)

Immune cell apoptosis,
immunosuppression

Coagulopathy, cholestasis

Acute kidney injury

Compromised
intestinal barrier

Bone marrow
suppression, cytopenias

Immobility, catabolism, myopathy

Bladder catheter

Gotts, Matthay. BMJ 2016;353:11585



SIRS CARS

Pro-inflammatory

mediators inflammatory
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Metd v apykn Tpocsfoin (A) pe v
KOTAAANAN QVTIUETOTIOT EMEPYETOL
1eoppomia petaly mpo- (B) kot avti-
_Esuvival @AeyLoved®v pecorafntav (C) kot
| P Sanpeiton 1 opodotacn (D), mov Oa
0ONYNOEL GTNV OVAvVIIYN

Pro-inflammatory
response

Anti-inflammatory
response

=

€ dluTapayn TS 16oPPOTiOG LETA TNV
OPYIKT] Ol AVTIPAEYLOVADOELS OVVAUELS
VIEPTEPOVV LE ATTOTELEGLLOL
aVOGOKOTOOTOAN. Mg d1dpopeg

Pro-inflammatory
response

re

persistent  LETOTTEGEL GE PAOT EMILOVNG
el 0LVOGOKOTOGTOANG 1) 0LVOGOTOPAAVCTG

~ g
-\ suppression

Honore et al. Ann. Intens Care. 2019: 9:56

> PRGN Depamevtikég mapeuPacelc umopel va
5y emtevyDet avavnyn (E) 1 kabvotepnuévn
: . avavnyn (E’) 1 o acBevig umopel va



KMvikég peréteg ne avaotoreisc TNF 1 1L-1

TNF

Mo. of

Year Patients Inhibitor Outcome

1995 42 Humanized antibody Safety study. Treatment resulted in a reduction in
circulating cytokines®®

1903 80 Murine antibody Safety study. Increased IL-6 predicted mortality®’

2006 81 Sheep antibody Mo reduction in 28-day mortality, decreased
circulating TNF and IL-6%

1908 92 Chimeric antibody No reduction in mortality or circulating cytokines™

1996 122 Antibody fragment Mo improvement in survival, but patients with high
baseline I1L-6 levels appeared to benefit™

1906 141 p/5-soluble receptor Higher mortality with highest dose of receptor®

1997 498 p55-soluble receptor Trend towards reduced mortality, but not
significant®®

1996 564 Monoclonal antibody More rapid reversal of shock, but no significant
improvement in 28-day mortality®’

2001 944 Antibody fragment Patients stratified by plasma IL-6 levels, no
improvement in survival®™®

1995 994 Monoclonal antibody Significant reduction in mortality at day 3 but not
day 287

2001 1342 p55-soluble receptor Mo improvement in survival or the incidence of
organ dysfunction3®

1998 1879 Monoclonal antibody No improvement in survival®

2004 2634 F(ab")2 monoclonal antibody Patients stratified by IL-6 levels, TNF inhibition

resulted in improved survival®

,Inteitetikin-1 Receptor Antagonist

1995
1994

1997
1994

26
93

696
893

Reduction in surrogate activation markers*
Dose-related reduction in APACHE score®®

MNo improvement in surviva
Mo reduction in 28-day mortality®"

|EE:

Merick. Am J Pathol. 2007; 170:1435-1444




AVOGOLOYIKOS (PULVOTVTTOC

Eeqgulators of APC function:
= positve: [FM=, GM=CSF
= negative: 10, TGRGE

.‘P = Pattarn recogrition
» Pnagocyiosis
' = Innale immene responses
@ = Complamant activation

MHC class I

! ! complax

Predomina ro-inflammato
cytokine production/ releaze:

Activation of;

IL-10
4 “‘ Diminished
. \ & HLA=DR axprassian
e @9 IL-10

IL=10

iin
+ THF=g, L1, 181}

© TMF=1 IL-1, L + Belymphocyte + 10
. ”-F‘;]r] Tt . C:.'lm:xjc'l-c:la
* Phagocyles G
g Clinical phenotype:
= Ineraased viral rescBeation rale
Clearance of infection + Incraasad sacondary (rejmnfection rate
- = Increazed mortality
| Infection J |Fimtmapmm| ‘ Activated APC's | |M.apl.ivnimrnunn response | | Injury-associated immunosuppression |
|. Time (mosty hours 1o few days)

P

Pfortmueller et al. Intensive Care Medicine Experimental. 2017; 5:49



R Avayvopilovtag TOV 0VOGOAOYLKO
) @UWVOTLTO...

. ‘Point of care lué'rpncn TAVEA KUTTAPOKIVAV
 Exvivo rapayoyn TNF-a peta erayoynq pe LPS (m.y. 4 h peta ™
O1EYEPGT] OALKOV OiLOTOC)
YOUNAES TIHES VTOONAMDVOVY (VOGOKUTUGTOAN)
* 'Exgppaon mHLA-DR
-nopro taéne Il rov MHC class Il wov ekppaleton o¢
HOVOKUTTUPO/RAKPOPAYO, OEVOPITIKA KUTTUPO Kot B kuTTOpO
-¢kepaon HLA-DR og <30% TtV povoKvTTAp @OV DVTOONAMVEL
OVOGOKUTOOTOAN (LETPNON HUE KVTTOPOUETPLE PONGS)

Pfortmueller et al. Intensive Care Medicine Experimental. 2017; 5:49



AvocontapeuPotikeg Oepoameieg

HLA-DRA IL-15
TNF-a APC
GM-CSF 'T\ —L- apoptotic cell
ﬁ \
IFN -y

anti-PD-L1 ).Q j
33 BN o A
I antibody L e

PD-L1
Regulatory PD-1
T cell

anti-regulatory I
T-cell therapy g

IL-10 T cel

Blockade of negative
anti-IL-10 | —] — [z costimulators

¥

@09

Type 2 Type 1 exhausted
T cell

Pfortmueller et al. Intensive Care Medicine Experimental. 2017; 5:49



Melréteg avoosomapépfaons otn onyn 1

Immune
biomarker(s)
ClinicalTrials.gov  Date used to

Title Identifier registered Institution Study design Intervention guide therapy Primary outcome Progress

A Trial of Validation and NCT03332225 MNovember University of Multi-centre randomised,  Anakinra or [FN-y I. Markers of macrophage = 28-day mortality Mot yet
Restoration of Immune 2017 Athens, double-blind, parallel activation syndrome recruiting
Dysfunction in Severe Greece assignment, placebo- (not specified) or
Infections and Sepsis controlled trial 2. Immune-paralysis
(PROVIDE) defined as CD 144

monocyte HLA-DR
expression <30%

Personalised Medicine NCT03334006 MNovember Aachen University,  Single-centre randomised,  IgGAM IL-6 concentration Relative number of Active,
With Pentaglobin®™ 2017 Germany open-label controlled = 1000 pg/mL patients whose recruiting
Compared With trial multi-organ failure
Standard of Care for score improves
Treatment of on day 7 (percentage
Peritonitis After of ‘responders’)

Infectious Source
Control (PEPPER)

Benefit of Clarithromycin NCT03345992 MNovember University of Multi-centre randomised,  Adjunctive MNone 28-day mortality Active,
in Patients With Severe 2017 Athens, double-blind, placebo- Clarithromycin recruiting
Infections Through Greece controlled trial therapy
Modulation of the
Immune System
(INCLASS)

Clearance of Inflammatory ~ NCT03231748 July 2017 Guy's and 5t Prospective, observa- EMIC2 continuous  MNone Removal of inflammatory  Active, not

ytokines Durimg Thomas' NHS tional cohort study veno-venous mediators such as recruiting
Renal Replacement Foundation hemodialysis TNF-a,
Therapy Using the Trust, London, filtration IL-6, IL-8, IL-10,
EMIC™2 Filter UK MCP-I
(ClicAKI)

A Study of Mivolumab NCT02960854 MNovember Bristal-Myers Multi-centre, randomised  Nivolumab Markers of sepsis-induced  |. Dose finding Completed,
Safety and 2016 Squibb double-blind, parallel immune suppression 2. Drug pharmacokinetics awaiting
Pharmacokinetics in assignment phase | (not specified) 3. Side effects and adverse publication
Patients With Severe trial reactions
Sepsis or Septic Shock

The Effects of NCT02922673 October Radbound Single-centre, randomised  Aspirin prophylaxis Mot applicable — phase | Change in plasma con- Mot yet
Acetylsalicylic Acid on 2016 University double-blind placebo- prior to LPS- (healthy volunteer) centration of TNF-a recruiting
Immunoparalysis Medical controlled pilot study challenge vs study after first and second
Following Human Centre, treatment fol- LPS challenge
Endotoxemia MNetherlands lowing first dose

(SALYCENDO)

LPS vs placebo

Davies eta al. J Intens Care Society. 2018; 19: 326-344



Meléteg avocomapeépfaons otn onyn 2

administration

Immune
biomarker(s)
ClinicalTrials.gov  Date used to
Title Identifier registered Institution Study design Intervention guide therapy Primary outcome Progress
Efficacy of Thymosin Alpha ~ NCT02883595 August 2016 Sun Yat-sen Singlecentre, prospect- Thymosin alpha | MNone Monocyte immune func- Active,
I on Improving University, ive, double-blind, (Tal) tion at 28-days mea- recruiting
Monocyte Function for China randomised, sured by;
Sepsis placebo-controlled I. Antigen presenaton
trial (HLA-DR, CD86, PD-
1),
1. Ex vivo phagocytosis
and
3. Apoptosis (caspase 3)

NCT0287 1024 August 2016  Mational Taiwan Single-centre, single-arm, Polymyxin B Endotoxin Activity Assay Septic shock reversal at 7 Active,
Hemoperfosion on University open label trial Hemoperfusion =0.5 units days recruiting
Severe Sepsis Hospital
Secondary to
Pneumonia or Urinary
Tract Infection

The Efficacy and Safety of ~ NCT02867267 August 2016  Sun Yat-sen Multi-centre randomised, T o | None 28-day mortality Active,
T a | for Sepsis University, double-blind, placebo- recruiting
(TESTS) China controlled trial
Effects of Vasopressors on ~ NCT02675868 February Radbound Single-centre, randomised  MNoradrenaline, Mot applicable — phase | Difference in TNF-a Completed,
Immune Response 2016 University double-blind, placebo- phenylephrine, (healthy volunteer) between awaiting
Medical controlled trial vasopressin study Noradrenaline and publication
Centre, placebo groups
MNetherlands
Ulinastatin Treatment in NCT02647554 January Peking Union Multi-centre randomised,  Ulinastatin MNone 28-day mortality Active,
Adult Patients With 2016 Medical double-blind, placebo- recruiting
Sepsis and Septic Shock College controlled trial
in China Haospital, China
Effects on Microcirculation  NCT02655133 January Marche Single-centre, randomised  IgGAM MNone Microcirculatory vessel Active,
of IgGAM in Severe 2016 Polytechnic double-blind, placebo- perfusion using dark recruiting
sepsis/Septic Shock University, controlled trial field imaging of the
Patients Ancona, ltaly sublingual
microcirculation
AStudy of IL-7 to Restore  NCT02640807 December Vanderbilt and Multi-centre randomised,  IL-7 Lymphopaenia (absolute I.  Immune reconstitu- Active, not
Absolute Lymphocyte 2015 Washington double-blind, placebo- lymphocyte count tion of lymphopaenia recruiting
Counts in Sepsis University, controlled trial <900 cells/mm?) 2. Clinical and biological
Patients (IRIS-7-B) USA tolerance of IL-7

Davies eta al. J Intens Care Society. 2018; 19: 326-344



Meléteg avosomapéupaons oty onyn 3

Immune
biomarker(s)
ClinicalTrials.gov  Date used to
Title Identifier registered Institution Study design Intervention guide therapy Primary outcome Progress
GM-CSF to Decrease ICU  NCT02361528 February University Multi-centre randomised, ~ GM-CSF Monocyte HLA-DR MNurmber of patients with Active,
Acquired Infections 2015 Hospial of double-blind, placebo- expression at least one ICU- recruiting
(GRID) Lyon, France controlled trial levels < 8,000 anti- acquired infection at
bodies day 28 or ICU
discharge
rnational Registy on NCT02312024 December Jena University Prospective internadonal Cytosorb™ extra- Mot applicable — registry Difference between Active,
the Use of the 2014 Hospital, registry study corporeal cyto- study actual and predicted recruiting
CytoSorb Adsorber Germany kine removal mortality at 30 days
=C NCT02288975 November Szeged University  Prospective, observa- Cytosorb™ extra- None I. Pro- and anti-inflam- Active,
Early in Septic Shock: 2014 Hospital, tional, case-control corporeal cyto- matory marker levels recruiting
the ACESS Study Hungary trial kine removal within 48 h
2. Organ dysfunction
within the first 48h
Co-administration of NCT02204852 July 2014 Copenhagen Singlecentre, randomised  iloprost and eptifi- None I. Change in markers Completed,
lloprost and University double-blind, placebo- batide co- reflecting endothelial awaiting
Eptifibatide in Septic Hospital, controlled trial administration damage publication
Shock Patients (CO- Denmark 2. Change in platelet
ILEPSS) count
3. Change in markers
reflecting fibrinolysis
Aspirin for Treatment of NCTO01784159 February Federal University  Single-centre, randomised  Aspirin MNone Reduction in organ dys- Active, not
Severe Sepsis 2013 of Sao Paulo, double-blind, parallel function measured by recruiting
Brazil assignment phase || SOFA score at day 7

trial

Davies eta al. J Intens Care Society. 2018; 19: 326-344



Immune deficit

Biomarlcer

Measurement modality

Immune augmentation
therapy

Macrophage/monocyte/
dendritic cells

|. Monocyte deactivation

2. | Co-stimulatory
receptors

3. Negative regulatory
pathway

l HLA-DR expression

| ex vivo LP5-induced
THMNF-2 release

1 CDB80/CD86 -
CD28 expression

+ PD-LI expression

Flow cytometry,
immunohistochemistry

Sol TNF-u release by ELISA

Flow cytometry,
immunohistochemistry

Flow cytometry,
immunohistochemistry

—INF-¥,  GM-CSF G-CSF,
IL-7, IL-15, FIt3 ligand

IL-7

Nivolumab (anti-PD-LI
monoclonal antibody),
Flt3L

Lymphocytes

|. Lymphopaenia

2. Apoptosis

3. 1 Suppressor T-cells

4. Negative regulatory
pathway

| Circulating levels

+ s-FAS, FAS-L

1 CD4+4+-CD25+
(T-reg) lymphocytes
+ myeloid depressor T-cells

t CTLA-4 and PD-1 cell
surface expression

Differential full blood
count, flow cytometry

ELISA
Flow cytometry
Flow cytometry

Flow cytometry,
immunohistochemistry

IL-7, Fit3 ligand

IL-7, IL-15

Ipilimumab (anti-CTLA-4
monoclonal antibody)

Enhanced anti-infammatory
cytokine output

+ TGF-BI, IL-10, IL-Ira
TNF/IL-10 ratio

ELISA measurement
of individual cytokines
or within a cytokine panel

Davies eta al. J Intens Care Society.
19: 326-344



techniques-BPT)
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* Intermittent or continuous high-volume haemofiltration (HVHF)
(>35 ml/kg/h)

ogv £0€1E€ OPELOC TNV eMPimon, LOVO GE ALOOVVAUIKES TTOUPOUUETPOVE
* Meppaveg ne peyarovg mtopovg (High cut-off - HCO) membranes
apoaipeon popiov wg kot 65kD
OPELOGC GE UIKPES LEAETEC LOVO ALLOOVVOLIK®V TOPAUETPDV
TpOPANUa N amdAelo aABovuivng
* Awonpoopéepnon — Haemoadorption
uepovopéva 1 oe cuovovacud ue CRRT
ueuPpavn N kacéta wov Tpospoa LPS 1/kat kuttapokivec
. H}»acua(pmpam] (TPE) Kot 60vovaopuévn TAOCROQUIPEST)-
npoopopnon (Coupled plasma filtration adsorption — CPFA)

Honore et al. Ann Intens Care. 2019:; 9:56



BPT - IIBavol unyoavieuot

*  Yro0son péyretg suykévrpoong (peak concentration.”

- — e
- o

hypothesis): R 4

)L

LELDGT GLYKEVIPOONC KVTTOPOKIVAV KATOOEY TOV «TOETKOD
0VO0V» MGTE VO LEI®BOVV 01 OLGUEVEIS EMOPAGELS TOVC

« Kvutrapoxivntikn Osmpia (cytokinetic theory):
KaOMC 01 KLTTOPOKIVES aPaLPOVVTOL TPOKVTTEL KAIOT
GUYKEVTPMONG LETAED OUUOTOC KOl IOTMV OV EMITPETEL TN
YMUELOTOSIO TOV AEVKOKVTTAP®V TTPOG TOVC 1GTOVS TOV
QAEYLOIVOUV, OOV 01 GUYKEVIPOGELS TMOV KLTTOPOKIVOV Elvat
VYNAOTEPES

* AVOGTOA AVOGOPAEYROVOOOVS KOTTUPAKTY

Monard et al. Blood Purif 2019;47(suppl 3):2-15



ALHOTTPOGPOPN G UE TTOAVRVELVY

* AvTIPLOTIKO pE VWAL GUYYEVELA Y10 TNV £VO0TOSIVN
* 2VVOLETOL OE LVES TOAVGTEPIVIKES PLATPOV
« 2009, EUPHAS trial: peAtimon oipuodvvopikng

KOTAOTAONS, 0PYUVIKNG OVGAELTOVPYLOS KUl OvNTOTNTOG OE
onNnTiko Shock amd evookotmakn AoipmEn

« 2015, ABDO-MIX perétn: yorxkn) RCT, 243 ac0gveis, ogv
£0e18e 0elog o€ onTIKO SNOCK amdé eprroviTIow

« 2016, EUPHAS?2 trial: avadpopikn avaiven, o&iyvel 6perog

« 2018, EUPHRATES peiétn: RCT, 466 ac0¢veic, yopig
0@erog otV emPioon acOevov pe onmrTiké Shock kat
VYNAQ ETITEOA EVOOTOEIVIG

EUPHRATES pelétn, post-hoc avaiven: peimon
..—Qvn‘w‘m‘w@’ﬁti’ a 10,7% o€ a60¢evelg pe eminmeon £vO0OTOEIVIG
/(ew_gctlwty assay) >0.6-0.89

Davies eta al. J Intens Care Society. 2018; 19: 326-344
Klein et al. Intens Care Med. 2018; 44: 2205-12



CytoSorb

* E101K( oyeoraonéva moAvpuepn, HEYAAN ETLPAVELD,
VYNAN PO1], YOUNA aVTIoTOON

* ‘Opro npoopopnong 5-60 kDa (apo. dev Tpocpopd
evootoivn mov £xer MB 100 kDa)

* AQuipéel Oyl HOVO KVTTUPOKIVES, ALD Ko
HVoGPULPiv, yorepvOpivny, PAMPS kar DAMPS

* PvOnog agaipeong kutrapoxkivav > 90-95%

* Kopeoudc avaroymg kKMvikiG Katdotaong (cuvi0mg
netd 8 h

 Mia pukpn RCT, 20 ac60cveig pe onmriké shock,
ypnownomomOnke yopic RRT ywo 24 @pec: petoon
OVOYK®OV GE VOPETIVEPPLVY .

g

2 W =

Hawechar et al. J Crit Care 2019; 49: 172-178




OXIrIS

. . Reduce local
H fti
Srdfayer: VRN GIAANG thrombogenicity

TR Improve
gndotoxin biocompatibility
o___o__e_o Gt 2nd layer Multiple layers of PEI

o__°—°—_=j Endotoi(in Adsorb endotoxins

Adsorb cytokines

AN69 copolymere

hydrogel structure convection through
membrane pores
(cut-off 40 kDa)

1st layer

‘ PElI molecules, positively charged

== Adsorption due to polarity ionic charges

' Acrylonitrile molecules Polyacrylonitrile
. Methallylsulfonate molecules, negatively charged copolymere

5 Hydrogel structure Monard et al. Blood Purif 2019;47(suppl 3):2-15



OXIrIS — KAMviIKN) Tpaén
ITAcOVEKTNNOTO: OTTAO-EVO QLATPO Y10 OAES TIS
Oepameieg

Mawvamn noto: tpopinua oc aocdeveig ne HIT,
OTTORAKPVVET aVTIPLOTIKOY (7.Y. Bavxom)lcwn,
OULKOGIVT]) KOl HIKPOOPETTIKOV GTOLYEL®V

Xuviotdtor oAy KOs 24 mpeS, oAl HTOPEL VA
TOPUUELVEL OG KU1 72 OPES

IIowog 0 BEATIOTOC POVOS EVUPENS?
Movo o€ acOgveic ne AKI?

Movo o€ ao0seveig pe gram (-) enqyn?

PoALoOg 6 (GAAES Karamracmg, 0TS K
KOPOLOTTVELIUOVIKO bYy-pass?

Monard et al. Blood Purif 2019;47(suppl 3):2-15



OXIris - dogoopéva

£C NEAETEG
oteleonatov covnoknc RCT (NCT
12) mov nepréhofe 16 a60cveic cvykpivovtog
kKAoo1kl] RRT kor OXIFIS kon eMKEVIPMOGE 6€ eMITESU
£VO0TOSIVIG, KUTTUPOKIKMOV KOl (LILOOVVU LK)
KOTAOGTOON

« ECRO trial: poiic Eekivnoe, Toyatomolel ac0eveic ne
onyn ano meprrovitioa kot AKI KDIGO stage 2 og e
CVVH cite pe oXiris® gite pe HF-1400 standard
¢iitpo (NCT03426943)

 ENDoX study (NCT 01948778): 00 cvykpivel 10
oXiris® pe @idtpo morlvpviivng (Toramyxin®) mg wpog
TN dpuoTNPLOTNTA EVO0TOEIVIG, 72 h petd TV évapln
™G Oepaneiog o acBeveic pe onmTiko shock ko
opaoTNPLOTNTA EVOOTOEIVNG =(.6

Monard et al. Blood Purif 2019;47(suppl 3):2-15



IHlaocunoa@paipeon - TPE

Anopdkpuovon PLOTTIKOV HOPLOV 07T0 TNV KVKA0QOPLX

AVTIKOTAGTOON TPOCGTUTEVTIKOV TUPUYOVTOV, TOV £(0VV KOTAVUEAMOEL
(7., ADAMTSL13)

AvtiotdOmion ayysloko? leak (m.y. ayysiomommrivy-1)

Ilepimov 2000 avapopéc Ta TeAevtaia 20 ypovia

Meta-avaiven pe 4 RCTs: pevopévn Ovnréotnro (risk ratio 0.63, 95%
Cl 0.42-0.96)

YNUOVTIKT ETEPOYEVELL, KOULO LEAETT OEV ELYE TNV ATOPALTNTY LOYV VO
ociEel 0peroc oty emfPioon

2g e€éin n yeppavik] EXCHANGE 7w g Fpae -
trial (NCT03065751), pe 6160 vo. . & % mmms g o
nepihafer 350 acOeveic, ov pooi ek EEoasieriees

RIS

Tatal 95% I o8 06 100.0% 0.83 [0.45, 1.52]
4 9 0 7 3 Toral eve 34 44
Heterageneity: Tau” = 0.21; Chi" = 7.45, df = 4 (P = 0.11); I = 46% 4
; ] D.01 0.1 1 10 100
TV 0oLV Ba TvyoromomBovy o¢ oo S
@ ¢ = =1F=053.F=

01000)1KES cvvedpicg TPE David and Stahl. Critical Care 2019; 23:14

Rimmer et al. Critical Care 2014; 18:699



| i ” CPFA

wautpwu()g TAOGUOTOS-KVTTUPLKOV GUGTOUTIK®OV
OLRLOTOS HEGM PLATPOV VYNANS OLUTEPATOTNTOS —
IIpoGpoPN 6N GLOGTUTIKOV TOV TAUGUATOS LEGM
peCivC MOTE VO 0TOpaKPVVOOUY KVTTUPOKIVES —
Enravéyyvon tov KeKoOapuévov TAAGHATOS TPLY TO
@irtpo Yo epappoyn CRRT

ITAgovéKTNUO 1| ATOPULYN GUEGNS ETAPNS KVTTAPOV
TOV CLHOTOS KOl VAIKOU OGTE Vo feATIdVETON 1)
Brocvppatotnta

Ye eEEMEn o peréteg COMPACT 11 (NCT01639664)
ko1 ROMPA (NCT02357433)

Ankawi et al. Critical Care 2018: 22:262



EEEN Rooves of al., Crit Care Med’
| TPE vs. standard therapy (RCT) 2018
improvement of organ failure progression
2002 RCT - EXCHANGE
Busund et al. Intensive Care Med.2 Safety and EPs
[ReESEET —
improved survival

Knaup etal. Crit Care’?
Prospeciive pilot study for planned

TPE

Friesecke et al., J Artif Organs™2

Additive Cytosorb (uncontrolled)
Friesecke et al. Med Kiink 2017 Shock reversal in 65%

Intensivmedizin?
Intermational Registry on Cylosorb In

. 2017
ICU pafients Schédleret al., PlosOne®
Cytosorb ve. standard therapy (RCT)
no diff. inmortality and no IL=6 reduction

2013 EUPHRATES
Iba et al., Intensive Care Mead'?

EUPHRAS ABDO-MIX

Cruz et al., JAMAS Payen et al., Intensive Care Med®
Palymyxin B HP vs. standard therapy (RCT) Polymyxin B HP vs. standard therapy (RCT)
improved survival and hemodynamics na difference in mortality and hemodynamics

Palymyxin B HP vs. standard therapy
{mulficenter RCT) no diff. in mortality

Polymyxin

2008 HICOSS COMPACT
Honore et al., Intensive Care Med? Livigniet al., BMJ7

HCO vs. standard filter HF (RCT) CPFA vs. standard therapy (multicenter RCT)
no diff. inmortality and hemodynamics no difference inmortality or secondary EPs

2008

IVOIRE
Joannes-Boyauet al,, Intensive Care Med®

Boussekey et al., Intensive Care Med?
HVHF vs. SVHF (RCT)

=
2
g
=
L)
S
=]
£
o
-

no mortality diff. but improvement of
hemodynamics

HVHF v SWHF (mullicentar RCT)
o diff. in moriality + hemodynamics

.

2018

David and Stahl. Critical Care. 2019; 23:14



H onyn givar KAvViKO 60OVOPONo 1OV TPOKVTTEL 00 T1) oVvvOeTn
OAAAETIO PO NETAED TOV 060EVI] KU1 TOV AOIUOOOVS TTAPAYOVTA, UE TNV
EVEPYOTOIN O TOALUTAMDV KUVTTAPOV KUl PAEYROVOOADV HEGOLIPNTOV

O1 KUTTUPOKIVES ELVAL OL EVOPYNOTPMOTES TNG PAEYUOVIS, KOTA TNV
ELoayMY), TNV TPO0OO KUl TNV GTOOPOuUT] TS CNTTIKNG OEPYUoias, aALA
KOl KOTGE TNV €YKOTAGTAGT] AVOGOTOPAIVONS

H avocomapippaon otn onyn npéner va Aappaver vroyn tovg
OLOPOPETIKOVS QUIVOTVTTOVS TMV 0.60EVAOV KUl GTOYEVEL EITE GTNV
OVTLUETOTLON TS GVOGOKUTUGTOAMS/AVOGOTOPAAVGTC, EITE GTT NELMGT)
TOV PAEYHLOVDOOVS POPTLOV

210%0G TV OgpomelOV «KABapono» etvar 1 EXLTELEN AVOGOAOYIKNG
OLLOL0GTOGS, TOV BEPNTIKG per@ver T SvvnTiK PAGPN Tov TPOKVITTEL
070 TN OVGUVAAOYY GTAVTIGY] TOV CEVIGTT] TN AOLHMEN

Oh Ogpoameies KaABapong mov £Y0VV PUVEL OTOTEAECUATIKES ELVUL 1)
npocpéenon pe wohopvéivy, To cvetnue Cytosorb, To cvetTnua OXIris
K01 1] TAOGROQUIpEST

O pOAog TOVG HéEVEL VO 0TTOGUPNVICOEL HE TVYOOTOINUEVES NEAETES






