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Osnova

• Surviving sepsis campaign Vs. Individualizovaná terapie
• Proč je potřeba individualizovat
• One size fits all?

• Fenotypy sepse

• Nejohroženější skupina pacientů
• Lze iniciálně rozpoznat pacienta, který potřebuje „jinou“ terapii ?

• Možnosti jak individualizovat terapii

• No conflict of interest to declare!



Jak se vyvíj í  mortalita sepse?

Martin GS, Mannino DM, Eaton S, Moss M. The epidemiology of sepsis in the United States from 1979 through 2000. N Engl J Med. 2003
Bauer, M., Gerlach, H., Vogelmann, T. et al. Mortality in sepsis and septic shock in Europe, North America and Australia between 2009 and 2019— results from a systematic review and meta-analysis. Crit Care 24, 239 (2020).



Tekutiny + Vasopresory

 Boyd JH, Forbes J, Nakada TA, Walley KR, Russell JA. Fluid resuscitation in septic shock: a positive fluid balance and elevated central venous pressure are associated with increased mortality. Crit Care Med. 2011 
 Hamzaoui, Olfa. (2021). Combining fluids and vasopressors: A magic potion?. Journal of Intensive Medicine. 2. 10.1016/j.jointm.2021.09.004.

• určení hypovolemie
• určení fluid responsivness
• sledování vývoje laktátu, capillary refill 

time, hypoperfuze
• vasoplegie
• kardiální funkce, pravostranná 

dysfunkce



Diastolic pressure

 Hamzaoui O, Teboul JL. Importance of diastolic arterial pressure in septic shock: PRO. J Crit Care. 2019
 Benchekroune, Karpati, Berton, Nathan, Mateo, Chaara, Riché, Laisné, Payen, Mebazaa. Diastolic Arterial Blood Pressure: A Reliable Early Predictor of Survival in Human Septic Shock. The Journal of Trauma: Injury, Infection, 

and Critical Care. 2008
Kattan E, Bakker J, Estenssoro E, Ospina-Tascón GA, Cavalcanti AB, Backer D, Vieillard-Baron A, Teboul JL, Castro R, Hernández G. Hemodynamic phenotype-based, capillary refill time-targeted resuscitation in early septic

shock: The ANDROMEDA-SHOCK-2 Randomized Clinical Trial study protocol. Rev Bras Ter Intensiva. 2022



Časně zemřelí pacienti

Daviaud F, Grimaldi D, Dechartres A, Charpentier J, Geri G, Marin N, Chiche JD, Cariou A, Mira JP, Pène F. Timing and causes of death in 
septic shock. Ann Intensive Care. 2015

 Javed A, Guirgis FW, Sterling SA, Puskarich MA, Bowman J, Robinson T, Jones AE. Clinical predictors of early death from sepsis. J Crit
Care. 2017

- Vysoký vstupní laktát, nízké vstupní pH, vysoké vstupní SOFA 
skóre – nezávislé prediktory časného úmrtí

- přetrvávající hodnota laktátu >5
- Iniciálně pozitivní bakteremie



Časně zemřelí pacienti

 Tomáškova V, Mytnikova A, Hortova Kohoutkova M, Mrkva O, Skotakova M, Šitina M, Helanova K, Fric J, Parenica J, Šramek V and Helan M (2022) Prognostic value of soluble endoglin in patients with septic shock and 
severe COVID-19. Front. Med.
 Hortová-Kohoutková M, Lázničková P, Bendíčková K, De Zuani M, Andrejčinová I, Tomášková V, Suk P, Šrámek V, Helán M, Frič J. Differences in monocyte subsets are associated with short-term survival in patients with
septic shock. J Cell Mol Med. 2020.

p=0,019
p<0,001
AUC 0,894



Precision medicine
Prognostic/predictive enrichment

 Stanski NL, Wong HR. Prognostic and predictive enrichment in sepsis. Nat Rev Nephrol. 2019 



Artificial inteligence

 Nakamori Y et al.: Immune Deregulation in Sepsis and Septic Shock: Reversing Immune Paralysis by Targeting PD-1/PD-L1 Pathway. 2021



Fenotypy sepse

 Cavaillon JM, Singer M, Skirecki T. Sepsis therapies: learning from 30 years of failure of translational research to propose new leads. EMBO Mol Med. 2020



 Cavaillon JM, Singer M, Skirecki T. Sepsis therapies: learning from 30 years of failure of translational research to propose new leads. EMBO Mol Med. 2020

Terapie cí lené na podskupiny pacientů



 Seymour CW, Kennedy JN, Wang S, et al. Derivation, Validation, and Potential Treatment Implications
of Novel Clinical Phenotypes for Sepsis. JAMA. 2019

Fenotypy sepse α,β,γ ,δ

• alpha (α): having the fewest abnormal laboratory test results, the least organ dysfunction, 
and the lowest in-hospital death rate (23%)
• beta (β): older age, more chronic illness, and kidney dysfunction
• gamma (γ): elevated inflammation and primary pulmonary dysfunction
• delta (δ): least common and most deadly phenotype; characterized by liver dysfunction 
and shock and the highest in-hospital mortality (32%)



 Seymour CW, Kennedy JN, Wang S, et al. Derivation, Validation, and Potential Treatment Implications of Novel 
Clinical Phenotypes for Sepsis. JAMA. 2019

Fenotypy sepse α,β,γ ,δ



 Kooistra, Jansen, Amstel, de Keizer, Kennedy, Seymour, Vught, Pickkers, Koxs. (2022). Clinical sepsis phenotypes in critically ill COVID-19 patients. Critical Care.

Fenotypy sepse při Covid-19 ?



Individualizovaná resuscitace sepse

- Identifikováno 5 fenotypů:
1. baseline class - majority of patients 
2. critical class - had the highest severity of illness
3. renal dysfunction class - was characterized by renal dysfunction
4. respiratory failure class - was characterized by respiratory failure
5. mild class - was characterized by the lowest mortality rate (21%)

While class 1 transitioned to de-resuscitation phase on day 3, class 3 transitioned on day 1. 
- Classes 1 and 3 might benefit from early use of norepinephrine, 
- Class 2 can benefit from delayed use of norepinephrine while waiting for adequate fluid infusion.



Mortalita
10,2 %

9,0 %

3,0 %
4,5 %

Vývoj hyper-/hypotermie



Vývoj hyper-/hypotermie

- maximum temperature less than 38.3°C within the 24 hours prior to enrollment
- External warming using a forced-air warming blanket for 48 hours, with a goal 

temperature 1.5°C above the lowest temperature documented in the previous 24 
hours.

- We enrolled 56 participants
- Participants allocated to external warming had lower 28-day mortality (18% vs 

43%.



Kortikoidy ?
• Stále kontroverzní
SSC – „For adults with septic shock and an ongoing requirement for vasopressor therapy we suggest using IV corticosteroids. Weak
recommendation; moderate quality of evidence“

Marik, Paul E (2018). The role of glucocorticoids as adjunctive treatment for sepsis in the modern era. The Lancet Respiratory Medicine.



Vanish study re-analysis

Antcliffe et al., 2019 - Transcriptomic Signatures in Sepsis and a Differential Response to Steroids. From the 
VANISH Randomized Trial

• Patients with the SRS2 phenotype had worse mortality when receiving corticoids as part of septic shock 
treatment



Macrophage activation-l ike syndrom - MALS 
= Secondary Hemophagocytic lymphohistocytosis
(sHLH)

• fulminant cytokine storm and fatal cause of 
MODS 

• Fever, pancytopenia, tissue hemophagocytosis, 
liver dysfunction, coagulopathy

• uncontrolled activation and proliferation of 
macrophages, and T lymphocytes, with a marked 
increase in circulating cytokines, such as IFN-
gamma, and GM-CSF. 

• increased levels of Ferritin, IL-6, IL-18, INF-γ, …

• H Score



Macrophage activation-l ike syndrom - MALS 
• Ferritin levels above 4420 ng/ml
• The frequency of MALS was 3.7% and 4.3%
• MALS was an independent risk factor for 10-day mortality
• less than 15% decrease of ferritin on day 3 was associated with more 

than 90% sensitivity for unfavorable outcome 

• A Trial of Validation and Restoration of Immune Dysfunction in Severe Infections and Sepsis (PROVIDE, NCT03332225) –
Athens, Greece – recruitment completed, not yet published.

• 3 arms (Anakinra, Recombinant human interferon-gamma, placebo)



Study Re-analysis

• HBD/DIC group (MAS): patients with severe sepsis who demonstrate BOTH 
hepatobiliary dysfunction and DIC features

Anakinra



Martin Helán
helan@fnusa.cz

Děkuji  za pozornost !
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