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Pro-inflammatory

Anti-inflammatory

THREE CLINICAL TRAJECTORIES

1. EARLY
DEﬁTH 3. CHRONIC CRITICAL ILLNESS (CCl): 4 Older Adults
MOF Organ Dysfunction * Persistent Kidney Injury
* Neurocognitive Decline
SIRS * Sepsis-Induced Myopathy
(Satellite Cell Dysfunction)

Persistent » T Cytokines (ex. IL-6 & IL-8)
Inflammation & DAMPs

* MDSC persistence
Immunosuppression * Lymphopenia & [sPDL-1
4 * Nosocomial Infections
« tMDSCs/Myeloid Dysfunction

tYounger — -
Adults Catabolism * Sepsis-Induced Myopathy
& Cachexia
Immune Discharge to LTAC
Homeostasis PICS e Profound Disabilities
Discharge Home 40% Indolent Death

2 days 14 days Time 1 year



BUNKY VROZENEHO IMUNITNIHO SYSTEMU U SEPSE

A Innate immune cells




BUNKY ADAPTIVNIHO SYSTEMU IMUNITY

B Adaptive immune cells
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IMUNITNI SYSTEM U SEPSE

. ZvySena apoptoza bunek
vrozeného a adaptivniho systému
imunity

. Vy€éerpani T bunééného fenotypu
. Deaktivace monocytu se snizenim
HLA-DR exprese

. Zvyseni T regulacnich bunék

. Zvyseni negativnich a snizeni
pozitivnich kostimulaénich
molekul

. Pfesmyk Th 1 do Th2 odpoveédi



SEPSE JAKO MEDIATOROVE ONEMOCNENI
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DIAGNOSTIKA OMICSOVE TECHNOLOGIE A TERANOSTIKA

Nejsme na konci cesty

nature immunology

Article hittps://doi.org/10.1038/541590-023-01722

A pairwise cytokine code explains the
organism-wide response to sepsis
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Testovali 15 pdrt cytokint — jejich produkce po injekci LPS v jednotlivych orgdnech



VYSLEDKY

* V ramci celého organismu panuje pfi sepsi ,,chaos”

* Existuje ale urcita hierarchie ,,zasadnich,, cytokinu, které reguluji
imunitni odpoved’

* Jsou to: TNF, IL-18, IL 13, IFN - gamma
 Dalsi cytokiny jsou ,cilenéji zaméreny v ramci jednotlivych organu

» Tyto 2 dvojice resp. 4 cytokiny reguluji nejvice genl ve vSech organech
- vyssi jednotky tisic, zatimco zbyvajicich 12 dvojic pouze mensi stovky

 Individualizace terapie podle ,vybranych parametrt“

 JiZz probéhlo v minulosti - urcité podskupiny pacientd profitovaly z
anti-TNF terapie



IMUNOFENOTYPY U SEPSE

* Scicluna, B. P. et al. Classification of patients with sepsis
according to blood genomic endotype: a prospective cohort
study. Lancet Respir. Med. 5, 816—826 (2017).

* Davenport, E. E. et al. Genomic landscape of the individual
host response and outcomes in sepsis: a prospective cohort
study. Lancet Respir. Med. 4, 259-271 (2016).

* Sweeney, T. E. et al. Unsupervised analysis of transcriptomics
in bacterial sepsis across multiple datasets reveals three robust
clusters. Crit. Care Med. 46, 915-925 (2018)

*S1, S2, MARS1-MARS4, inflammopathic, adaptive,
coagulopathic

* \V prubéhu ¢asu se muze endotyp meénit, proto je nutny
,2timing“ imunoterapie



IMUNITNIi ODPOVED V DIAGNOSTICE A TERAPII

Burns & Trauma, 2025, vol. 13, tkaf001

Measure a panel of biomarkers and translate result into immune state

Ferritin sTREM-1 Lymphocytes HLA-DR bioADM>70 pg/ml
> 4,420 ng/ml 2400 pg/ml <1000/mm?3 <5,000/CD14-cells DPP3>40 pg/ml
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Excess activation

of TREM-1 B-cell
Excoss IL-.1 leading to Sch — . Sepsis-induced. function Disruption of
- Sepsis-induced immunoparalysis vascular integrity
activation immunoparalysis and Sch
leading to MALS v
Trimodulin
— | IgGAM
Nangibotide rhiFNy
Anakinra Start <24h from Sch GM-CSF Adrecizumab(ADM)
onset Nivolumgp —PD-L1,2 Procizumab (DPP3)
rhiL-7 (T, B cells) Start <24h from Sch
Start <24h from Sch onset
l onset
l

Prozanétlivy fenotyp
Imunoparalyza



SPRAVNA LECBA KE ,,SPRAVNYM“ PACIENTUM

Interleukin-1 receptor blockade is associated with reduced mortality in
sepsis patients with features of the macrophage activation syndrome:
Re-analysis of a prior Phase Il trial

B Shakoory , JA Carcillo, W W Chatham, R L Amdur, H Zhao, CA
Dinarello, RQ Cron , SM Opal

Published in final edited form as: Crit Care Med. 2016 Feb;44(2):275-281.
doi: 10.1097/CCM.0000000000001402
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ANAKINRA - MAS
(macrophage activating sy)

Design

Re-analysis of deidentified data from the phase Ill randomized interleukin-1
receptor antagonist trial in severe sepsis (Opal, et. al. Crit Care Med. 1997

Jul;25(7):1115-24).

Setting

Multi-center study recruiting through 91 centers from 11 countries in Europe
and North America.

Participants

Sepsis patients with MODS and/or shock (original study) were re-grouped
based on presence or absence of concurrent HBD and DIC as features of MAS
(HBD/DIC group). The “non-HBD/DIC” group included patients with only HBD,
only DIC or neither.



ANAKINRA - MAS

Data were available for 763 adults from the original study cohort, randomized
to receive either anakinra or placebo. Concurrent HBD/DIC was noted in 43
patients (5.6% of total, ages 18-75; 47% women). The 28-day survival was
similar in both anakinra and placebo-treated non-HBD/DIC patients (71.4% vs.
70.8%, p=.88). Treatment with anakinra was associated with significant
improvement in the 28-day survival rate in HBD/DIC patients (65.4% anakinra
vs. 35.3% placebo), with HR for death 0.28 (0.11-0.71, p = 0.0071) for the
treatment group in Cox regression.

Conclusions and Relevance

In this subgroup analysis, IL-1 receptor blockade was associated with significant
improvement in survival of patients with sepsis and concurrent HBD/DIC. A
prospective randomized trial using features of MAS for mortality risk
stratification should be undertaken to confirm the role of IL-1 blockage.



POTVRZENI

> Intensive Care Med Exp. 2022 Feb 21;10(1):6. doi: 10.1186/s40635-022-00433-y.

Sepsis with liver dysfunction and coagulopathy
predicts an inflammatory pattern of macrophage

activation

Renee R Anderko ¥ 1, Hernando Gémez * 2 3, Scott W Canna ¢ 2, Bita Shakoory 6
Derek C Angus T Donald M Yealy T David T Huang T John A Kellum 1 &, Joseph A Carcillo 18.

ProCESS Investigators

In comparison with controls, HBD + DIC patients experienced higher in-hospital
(43% vs 10%, p < 0.001) and 90-day mortality (56% vs 23%, p < 0.001)
Cumulative 90-day Mortality
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VYZNAM A ULOHA IMUNITNI ODPOVEDI V
DIAGNOSTICE (kdy, proc, jak, co)

« Monitorovani individualne

- V zavislosti na anamnéze(autoimunitni

onemochéni, biologicka leébha, sekundarni ID)
« V zavislosti na klinickém prubéhu
* V diagnostice a nasledné jiz vliv na terapii

- lg, imunoparalyza, vybrané cytokiny - IL-6
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