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pro-inflammation _
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Pro-inflammatory response

Stronger response: Or g § nov ®

Better clearance of pathogens — better outcome -
Fatal hyper-inflammation — worse outcome pog kozen? a

INSULT
Example: TNF -308 SNP leading to increased levels dysfu n kce

Decreased \ \ Hyper-
pro-inflammation 3 . :
inflammation

Example: MyD88 or IRAK-4 mutation

Decreased ‘ Immuno-
anti-inflammation i suppression
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anti-inflammation : :
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Anti-inflammatory response

Stronger response:
Mild inflammatory response — better outcome

Fatal immunoparalysis — worse outcome
No conclusive data available

Kumpf O, Schumann RR, J Innate Immun. 2010;2(5):381-94.
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Insult

Trigger

Sensors and
effector cells

Mediators and
biomarkers

Impacton
organ function

Outcome

Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia

PAMPs DAMPs
LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc, HMGB-1, heat-shock protein, DNA, uric acid, etc.
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Complex protein systems Vascular and tissue cells Blood and lymphatic cells

L&

Endothelial Epithelial  Adipose
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Granulocytes Macrophages/  Lymphocytes

system system cells cells tissue monocytes  (T-cells, B-cells)
.'\ ...... r "' -
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C5a, aPPT, Endothelial Acute phase || Cytokines/ chemokines Cell surface
C3a, PT stress response: || reactants: Soluble receptors: markers:
CSaR, AT ELAM-1, CRP, LBP, IL-6,IL-8, IL-4,1L-10 mHLA DR,
C5b-9, ProteinC || ICAM-1, PCT, etc, MIF, HMGB1, sTNF, CDé4,CD48,
etc. etc, Selectins, SUPAR, STREM-1, etc. C5aR, etc.
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Brain Lung Cardlovascuhr Kidney Liver Micro-
circulation
Respiratory Oliguria/ Excretory  Loss of barrier  Capillary leak
distress Shock Anuria failure function,ileus  edema,DIC
Effective source control Ineffective source control
Normalization of biomarker abnormalities Persistence of biomarker abnormalities
Resolution of organ dysfunction; recovery Multiple organ failure; death

Source: Konrad Reinhart et al. Clin. Microbiol. Rev. 2012;25:609-634
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Pro-inflammatory Anti-inflammatory

Interleukin 1 (IL-1)
Interleukin 2 (IL-2)
Interleukin 6 (IL-6)
Interleukin 8 (IL-8)

Interleukin 1 Rezeptorantagonist
Interleukin 4 (IL-4)

Interleukin 10 (IL-10)

Interleukin 13 (IL-13)

* Interleukin 12 (IL-12) * TGF-P

* TNF-« * TNF-Bindungsprotein
+ MCAF * Prostaglandin E,

* INF-vy * Prostaglandin 1,

* Thromboxan A,
* Leukotrien B,
*+ Substanz P



IL.-1 and |L-6 are versatilecytokines

IL-1

IL-6

Produziert in
Reaktion auf:

v'bakterielle Endotoxine
v'Viren, Mitogene
v'Diverse Zytokine (IFN, TNF, u.a.)

v'bakterielle Endotoxine
v'Viren, Mitogene
v'Diverse Zytokine (IL-1, IFN,TNF, u.a.)

Produziert v Monozyten v aktivierten Monozyten
von: v aktivierten Makrophagen v Makrophagen

v neutrophilen Granulozyten v Fibroblasten

v diversen Endothel- und Epithelzellen | v Endothelzellen

v Leukozyten, u.a. v Leukozyten, u.v.a.
Immuno- Stimulation von T-Helfer Zellen (TH1) Stimulation von cytotoxischen T-Zellen
logische Proliferation von B-Zellen, IL-Synthese | Differenzierung und Maturation von B-
Funktionen, | Proliferation / Aktivation von NK-Zellen | Zellen, Antikarperproduktion
LOKALL: Proliferation von Astroglia, Mikroglia, Proliferation von Thymozyten

Thymozyten

Adhdsion: ICAM 11, ELAM 11, u.a.
Aktiviert Langerhans Zellen =
dendritischen Zellen
Chemotaktisch fiir Leukozyten
(Neutrophilel)

Maturation von Megakaryozyten
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LIVER Kupffer cells
' SPLEEN @ Splenocytes
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Mast cells

Emigrated neutrophils

BONE MARROW
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sl Bone marrow - .
. leukocytes BLOOD R Peripheral blood
mwsmmmmEi-en - mononuclear cells
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Infiltrating leukocytes

Mast cells

From THE CYTOKINESTORM DURING SEPSIS von Jean-Mgrc Cavaillon



Cvytokine Storm Causes Direct Organ Injury

=l C\/tokine Storm [—
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NTlammation, Organ Fallure and Intection
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Outcome of patients with community-acquired pneumonia
n= 1886 = 31% developed severe sepsis = 26% died

Combined analysis of IL-6 and IL-10

" Kaplan-Meier analysis Risk of death
High IL-B/high IL-10 IL-BAL-10 Pallern
|
Lew/Medium | L I
Medium/Low S 2
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Kellum et al. Arch. Intern. Med. 2007 Aug. 13-27, 167, 1655 10
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IL-6 Plasma Levels

Rodriguez-Gaspar et al. Cytokine 2001, 15, 232
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