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PAMPs a DAMPs



PAMPs DAMPs

HSPs
LPS Fibrinogen
LTA 4 Hyaluronan
Lipopeptide ) Biglycan
Peptidoglycan " HMGB1
Flagella ' DNA
DNA 4 ' RNA
RNA ‘ IL-1a, IL-33
MRP8/14

Leukocyte activation Septic Impaired function of immune cells
- Cytokines - Apoptosis of T, B and DCs

- Proteases response - Expansion of Tregs and myeloid

- Reactive oxygen species suppressor cells
- NETs - Impaired phagocytosis

Complement activation Neuroendocrine regulation

Inhibition of proinflammatory gene
transcription

- Anti-inflammatory cytokines

- Soluble cytokine receptors
Necrotic cell death - Negative regulators of TLR signaling
- Epigenetic regulation

Coagulation activation

Pro-inflammatory response Immune suppression
Excessive inflammation causing Enhanced susceptibility for secondary
collateral damage (tissue injury) infections and late mortality

Wiersinga WJ, Leopold SJ, Cranendonk DR, van der Poll T. Host innate immune responses to sepsis. Virulence. 2014 Jan
1;5(1):36-44. doi: 10.4161 /viru.25436. Epub 2013 Jun 17.




Extrinsic pathway: Toll-

like receptory

ohen J. The immunopathogenesis of sepsis. Nature. 2002
Dec 19-26,;420(6917):885-91.
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Centralni role mitochondrii v patogenezi sepse?
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Inatni imunita

zasahovat?
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I CARING FOR THE

CRITICALLY ILL PATIENT

Effect of Eritoran, an Antagonist
of MD2-TLR4, on Mortality in Patients

With Severe Sepsis
The ACCESS Randomized Trial

Steven M. Opal, MD

Importance Eritoran is a synthetic lipid A antagonist that blocks lipopolysaccharide

Pierre-Francois Laterre, MD

(LPS) from binding at the cell surface MD2-TLR4 receptor. LPS is a major component

Bruno Francois, MD

of the outer membrane of gram-negative bacteria and is a potent activator of the acute
inflammatory response.

Steven P. LaRosa, MD

Objective To determine if eritoran, a TLR4 antagonist, would significantly reduce

Derek C. Angus, MD, MPH

sepsis-induced mortality.

Jean-Paul Mira, MD, PhD

Design, Setting, and Participants ‘We performed a randomized, double-blind,

Xavier Wittebole, MD

placebo-controlled, multinational phase 3 trial in 197 intensive care units. Patients were

Thierry Dugernier, MD

enrolled from June 2006 to September 2010 and final follow-up was completed in
September 2011

Dominique Perrotin, MD

Interventions Patients with severe sepsis (n=1961) were randomized and treated

Mark Tidswell. MD

within 12 hours of onset of first organ dysfunction in a 2:1 ratio with a 6-day course

Luis Jauregui, MD

of either eritoran tetrasodium (105 mg total) or placebo, with n=1304 and n=657
patients, respectively.

Kenneth Krell. MD

Jan Pachl, MD

Main O Measures The primary end point was 28-day all-cause mortality.
The secondary end points were all-cause mortality at 3, 6, and 12 months after be-

Takeshi Takahashi, MD

ginning treatment

Claus Peckelsen, MD

Results Baseline characteristics of the 2 study groups were similar. In the modified

Edward Cordasco, DO

intent-to-treat analysis (randomized patients who received at least 1 dose) there was
no significant difference in the primary end point of 28-day all-cause mortality with

Chia-Sheng Chang, MD

28.1% (366/1304) in the eritoran group vs 26.9% (177/657) in the placebo group

Sandra Oeyen, MD

(P=.59; hazard ratio, 1.05; 35% Cl, 0.88-1.26; difference in mortality rate, —1.1;95%
Cl, —5.3 to 3.1) orin the key secondary end point of 1-year all-cause mortality with

Naoki Aikawa, MD, PhD

44.1% (290/657) in the eritoran group vs 43.3% (565/1304) in the placebo group,

Tatsuya Maruyama, MD, PhD

Kaplan-Meier analysis of time to death by 1 year, P=.79 (hazard ratio, 0.98; 0.85-

Roland Schein, MDD

1.13). No significant differences were observed in any of the prespecified subgroups.
Adverse events, including secondary infection rates, did not differ between study groups

Andre C. Kalil, MD, MPH

Conclusions and Relevance Among patients with severe sepsis, the use of eri-

Mare Van Nuffelen, MD

toran, compared with placebo, did not result in reduced 28-day mortality.

Melvyn Lynn, PhDD

Trial Registration clinicaltrials.gov Identifier: NCT00334828

Daniel P. Rossignol, PhD

JAMA. 2013;308(11):1154-1162 www jama.com

Jagadish Gogate, PhD
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Cytokines and effector molecules

Cohen J. The immunopathogenesis of sepsis.

Nature. 2002 Dec 19-26,420(6917):885-91.

»In summary, in this phase 3 trial eritoran did not
significantly improve outcome for patients with severe
sepsis and septic shock. Eritoran joins a long list of other
experimental sepsis treatments that do not improve
outcomes in clinical trials in these critically ill patients.*

Opal SM ...... Vincent JL; ACCESS Study Group. Effect of eritoran, an antagonist of MD2-TLR4, on mortality in patients with
severe sepsis: the ACCESS randomized trial. JAMA. 2013 Mar 20;309(11):1154-62
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Opal SM ...... Vincent JL; ACCESS Study Group. Effect of eritoran, an antagonist of MD2-TLR4, on mortality in patients with
severe sepsis: the ACCESS randomized trial. JAMA. 2013 Mar 20;309(11):1154-62



Figure 3. Mortality (28-Day) in Subpopulations in the Modified Intention to Treat Population Who Received Eritoran or Placebo
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CNS indicates central nervous system.

Opal SM ...... Vincent JL; ACCESS Study Group. Effect of eritoran, an antagonist of MD2-TLR4, on mortality in patients with
severe sepsis: the ACCESS randomized trial. JAMA. 2013 Mar 20;309(11):1154-62
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Cohen J, Vincent JL, Adhikari NK, Machado FR, Angus DC, Calandra T, Jaton K, Giulieri S, Delaloye J, Opal S,
Tracey K, van der Poll T, Pelfrene E. Sepsis: a roadmap for future research. Lancet Infect Dis. 2015
May;15(5):581-614.



Sepse a inhibitory PCSK9?




Inhibitory PCSK9 (evolokumab, alirocumab)




Proprotein convertase subtilisin kexin 9: the third locus

implicated in autosomal dominant hypercholesterolemia
Kara N. Maxwell and Jan L. Breslow
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Cholesterol > |— PCSK9
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SREBP zprostredkuje transkripci LDLR a PCSK9
ale

Sterol regulatory elgment binding protein
1. PCSK9 degraduje LDLR

SREBP-2 * 2. zvyeni PCSK9 méze limitovat statiny

| indukovany vzestup LDLR

3. PCSK9 inhibitory tak mohou maximalné zvysit

LDLR a snizit LDL cholesterol




ournal of the American College of Cardiology Vol 62, No. 16, 2013
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STATE-OF-THE-ART PAPER

Targeting the Proprotein Convertase
Subtilisin/Kexin Type 9 for the Treatment
of Dyslipidemia and Atherosclerosis

Daniel Urban, MD, Janine Péss, MD, Michael B6hm, MD, Ulrich Laufs, MD

Homburg/Saar, Germany

Mechanism of Action

Agent

Company /S ponsor

Monodonal antibodies

Adnectins
Mimetic peptides

Small-molecule inhibitors

Antisense oligonucleotides

RNA interference

SAR236553/REGNT27
AMG 145

RN316

RG7652

LGT-209

1D05-1gG2

1820

J10, 116

117

EMS-962476

EGF-AE peptide fragment
LDLR (H306Y) subfragment
LDLE DNA construct
S5X-PCK9

TED

ISIS 394814

SPC4061

SPC5011

ALN-PCS02
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Research

JAMA | Original Investigation

Effect of Evolocumab on Progression of Coronary Disease

in Statin-Treated Patients
The GLAGOV Randomized Clinical Trial

Stephen J. Nicholls, MBBS, PhD; Rishi Puri, MBBS, PhD; Todd Anderson, MD; Christie M. Ballantyne, MD; Leslie Cho, MD;
John J. P. Kastelein, MD, PhD; Wolfgang Koenig, MD; Ransi Somaratne, MD; Helina Kassahun, MD; Jingyuan Yang, PhD;

Scott M. Wasserman, MD; Robert Scott, MD; Imre Ungi, MD, PhD; Jakub Podolec, MD, PhD; Antonius Oude Ophuis, MD, PhD;
Jan H. Cornel, MD, PhD; Marilyn Borgman, RN, BSN; Danielle M. Brennan, MS; Steven E. Nissen, MD

The GLAGOV Randomized Clinical Trial
Global Assessment of Plaque Regression With a PCSK9 Antibody as
Measured by Intravascular Ultrasound

Nicholls SJ et al.: Effect of Evolocumab on Progression of Coronary Disease in Statin-Treated Patients. The GLAGOV
Randomized Clinical Trial.
JAMA. doi:10.1001 /jama.2016.16951 Published online November 15, 2016.
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Figure 2. Mean Absolute Change in LDL-C Level
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Figure 4. Post Hoc Analysis Examining the Relationship Between
Achieved LDL-C Level and Change in Percent Atheroma Volume
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PCSK9 inhibitor significantly reduced CV risk

in ASCVD patients in FOURIER outcomes
study

FEB. 3, 2017 - NEWS
Amgen yesterday announced that the FOURIER trial evaluating whether evolocumab reduces the risk of
cardiovascular events in patients with clinically evident atherosclerotic cardiovascular disease (ASCVD)
met its primary composite endpoint (cardiovascular death, non-fatal myocardial infarction (MI), non-fatal
stroke, hospitalisation for unstable angina or coronary revascularisation) and the key secondary composite

endpoint (cardiovascular death, non-fatal MI or non-fatal stroke). No new safety issues were observed.

Simultaneously, it was reported that the EBBINGHAUS cognitive function trial conducted in FOURIER

"In the GLAGOV study, we demonstrated that evolocumab has an effect on
atherosclerosis, the underlying cause of cardiovascular disease. These FOURIER
results show unequivocally the connection between lowering LDL cholesterol
with evolocumab and cardiovascular risk reduction, even in a population already
treated with optimised statin therapy," said Sean E. Harper, M.D., executive vice
president of Research and Development at Amgen.



Genetické mutace PCSK9

LOF missense mutace GOF nonsense mutace

¥ ¥

PCSK9 mutace mohou byt homozygotni, nebo heterozygotni

GOF, gain of function; LOF, loss of function
Abifadel M et al. Human Mutation. 2009;30:520-529; 2. Horton JD et al. J Lipid Res. 2009;50:5S172-S177



Genetické mutace PCSK9

LOF missense mutace GOF nonsense mutace

f pravdépodobnost umrti
u sepse

clearance patogennich
lipidG pFi sniZeni aktivity
LDLR

PCSK9 mutace mohou byt homozygotni, nebo heterozygotni

GOF, gain of function; LOF, loss of function
Walley, KR et al.: PCSK? is a critical regulator of the innate immune response and septic shock outcome. Sci Transl Med, 2014; 6:258.



Animalni model sepse a PCSK9

Intraperitonealni Experimentalni sepse
injekce LPS u Pcsk9-/- u zvirat s pouzitim
mysi anti-PCSK9

L]

GOF, gain of function; LOF, loss of function
Walley, KR et al.: PCSK? is a critical regulator of the innate immune response and septic shock outcome. Sci Transl Med, 2014; 6:258.
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PCSK9 at the crossroad of cholesterol metabolism and

immune function during infections
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EDITORIAL

PCSK9 inhibitors in sepsis: a new potential indication?
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of Medical Sciences, Mashhad, Iran; "Department of Hypertension, WAM University Hospital in Lodz, Medical University of Lodz, Lodz, Poland;
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Conclusion

Available evidence shows a strong association between PCSK? levels and septic symptoms,
which can be attributed to the cross talk between PCSK? and liver LDLR. Overexpressed
PCSK@9 is found to decrease LPS clearance and increase inflammatory cytokines, while PCSK9
deficiency is shown to enhance LPS clearance and ameliorate sepsis-related inflammatory
responses. Lack of efficient therapeutic approaches to modify inflammation in septic patients
calls for new strategies to enhance clearance of pathogenic lipids and mitigate inflammatory
responses.







Od PAMPs a DAMPs k biomarkerum sepse

* PAMPs i DAMPs mohou byt biomarkery
* DNA/RNA patogen, Heat Shock Protein...

* PAMPs a DAMPs jsou na pocatku drahy s radou
biomarker

* od CD znaku pres interleukiny a chemokiny az k
prokalcitoninu a reaktantiim akutni faze

* Biomarkery organovych funkci
* troponiny, bilirubin, koagulacni faktory...
* ataké SOFA je kombinovany biomarker!

* monitorovani terapie zasahujici vhodné drahy?
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