
• Sepsis is defined as life-threatening organ dysfunction caused by
a dysregulated host response to infection.

• Organ dysfunction can be identified as an acute change in total
SOFA score �2 points consequent to the infection.

The Third International Consensus Definitions
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Epidemiology of multimorbidity and implications for health 
care, research, and medical education: a cross-sectional study
Karen Barnett, Stewart W Mercer, Michael Norbury, Graham Watt, Sally Wyke, Bruce Guthrie
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REVIEW

Is “pre-sepsis” the new sepsis? A narrative 
review

Rémy Gerard 1,2¤*, Antoine Dewitte2,3, Fridolin Gross4, Thomas Pradeu4,5, 
Maël Lemoine4, Julien Goret2,6, Maria Mamani-Matsuda2
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• Underlying disease
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• Viral reactivation
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PATHOGENS

DAMPs

e.g. HMGB

PAMPs

e.g. LPS

Cytokine

storm

Origin PRR

PAMPs

(Diacyl/triacyl) lipopetides Gram-positive/Gram-negative bacteria TLR1,TLR2,TLR6

LTA Gram-positive bacteria TLR2

Peptidoglycan Gram-positive/Gram-negative bacteria TLR2

dsRNA Double-stranded RNA virus TLR3, RIG-1

LPS Gram-negative bacteria TLR4

Flagellin Gram-positive/Gram-negative bacteria TLR5

ssRNA Singe-stranded RNA virus TLR7, TLR8

CpG DNA Bacteria TLR9

DAMPs

HMGB-1 Nucleus, autophagosome TLR2, TLR4, TLR9, RAGE

Histone Nucleus TLR2, TLR4, NLRP3

dsDNA Cytosol RIG-1, MDA5, STING

S100A8/A9 Cytosol TLR4, RAGE

Heat shock proteins Cytosol, mitochondria, nucleus TLR2, TLR4, CLR LOX-1

Heparan sulfate Extracellular matrix component TLR4

Tenascin-C Extracellular matrix component TLR4

Oxidized LPL Triglycerides TLR4

Abbreviations: CLR: C-type lectin receptors; DAMPs: damage-associated molecular patterns; HMGB1: high-mobility group protein B1; LOX-1: low-density lipoprotein
receptor-1; LTA: lipoteichoic acid; LPL: lipoprotein lipase; LPS: lipopolysaccharide; MDA5: melanoma differentiation-associated protein 5; PAMPs: pathogen-associated
molecular patterns; PRR: pattern-recognition receptor; RIG-I: retinoic acid-inducible gene I; STING: stimulator of interferon genes. Of note, only bacterial PAMPs are listed
and only the primary PRRs of the indicated PAMPs or DAMPs.

Table 1: Examples of key PAMPs and DAMPs in sepsis pathophysiology.

Prevalence of Antibiotic-Resistant Pathogens in Culture-Proven Sepsis
and Outcomes AssociatedWith Inadequate and Broad-Spectrum Empiric
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Sepsis and Septic Shock
Nuala J. Meyer, M.D., and Hallie C. Prescott, M.D.  
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Among 2,108 bacteremic patients with sepsis, the hyperinflammatory subphenotype was strongly 
predicted by the identity of the pathogen, specifically gram-negative members of the 
Enterobacterales order (E. coli, Klebsiella spp.).

J Clin Invest. 2026;136(6):e197346

Among patients with the same species of pathogen (E. coli [n = 161], S. aureus [n = 240]), the 
hyperinflammatory subphenotype was strongly predicted by anatomic site of initial infection

J Clin Invest. 2026;136(6):e197346

Time to culture positivity, which is inversely correlated with blood bacterial burden, was 
shorter among patients in the hyperinflammatory subphenotype (n = 2,108).

J Clin Invest. 2026;136(6):e197346

Likelihood of infection in patients with
presumed sepsis at the time of intensive
care unit admission: a cohort study
Peter M. C. Klein Klouwenberg1,2,3*, Olaf L. Cremer1, Lonneke A. van Vught4, David S. Y. Ong1,2,3, Jos F. Frencken1,3,
Marcus J. Schultz5, Marc J. Bonten2,3 and Tom van der Poll4

Klein Klouwenberg et al. Critical Care (2015) 19:319
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Immune
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PD-L1

PD-1

Mediator Main Cell Source Type and Function

Cytokines and growth 
factors

Interleukin-1 Macrophages, epithelial cells; pyroptotic cells Proinflammatory alarmin cytokine; pyrogenic function, macrophage 
and Th17 cell activation

Interleukin-2 T cells Effector T-cell and regulatory T-cell growth factor

Interleukin-6 Macrophages, T cells, endothelial cells Proinflammatory cytokine; pyrogenic function, increased antibody 
production, induction of acute-phase reactants

Interleukin-9 Th9 cells Protection from helminth infections, activation of mast cells,  
association with type I interferon in Covid-1926

Interleukin-10 Regulatory T cells, Th9 cells Antiinflammatory cytokine; inhibition of Th1 cells and cytokine  
release

Interleukin-12 Dendritic cells, macrophages Activation of the Th1 pathway; induction of interferon-γ from Th1 
cells, CTLs, and NK cells; acting in synergy with interleukin-18

Interleukin-17 Th17 cells, NK cells, group 3 innate lymphoid 
cells

Promoting neutrophilic inflammation, protection from bacterial and 
fungal infections

Interleukin-18 Monocytes, macrophages, dendritic cells Proinflammatory alarmin cytokine; activation of Th1 pathway, acting 
in synergy with interleukin-12

Interleukin-33 Macrophages, dendritic cells, mast cells,  
epithelial cells

Proinflammatory alarmin cytokine; amplification of Th1 and Th2 
cells, activation of NK cells, CTLs, and mast cells

Interferon-γ Th1 cells, CTLs, group 1 innate lymphoid 
cells, and NK cells

Proinflammatory cytokine; activation of macrophages

Tumor necrosis factor Macrophages, T cells, NK cells, mast cells Increasing vascular permeability; pyrogenic function

GM-CSF Th17 cells Proinflammatory cytokine

VEGF Macrophages Angiogenesis

Chemokines

Interleukin-8 (CXCL8) Macrophages, epithelial cells Recruitment of neutrophils

MIG (CXCL9) Monocytes, endothelial cells, keratinocytes Interferon-inducible chemokine; recruitment of Th1 cells, NK cells, 
plasmacytoid dendritic cells

IP-10 (CXCL10) Monocytes, endothelial cells, keratinocytes Interferon-inducible chemokine; recruitment of macrophages, Th1 
cells, NK cells

MCP-1 (CCL2) Macrophages, dendritic cells, cardiac  
myocytes

Recruitment of Th2 cells, monocytes, dendritic cells, basophils

MIP-1α (CCL3) Monocytes, neutrophils, dendritic cells, NK 
cells, mast cells

Recruitment of macrophages, Th1 cells, NK cells, eosinophils,  
dendritic cells; pyrogenic function

MIP-1β (CCL4) Macrophages, neutrophils, endothelium Recruitment of macrophages, Th1 cells, NK cells,  
dendritic cells

BLC (CXCL13) B cells, follicular dendritic cells Recruitment of B cells, CD4 T cells, dendritic cells†

Plasma proteins

CRP Hepatocytes Monomeric CRP increases interleukin-8 and MCP-1 secretion;  
interleukin-6 increases CRP expression

Complement Hepatocytes, other cells Complement activation contributes to tissue damage in cytokine 
storm; complement inhibition can reduce immunopathologic  
effects of cytokine storm

Ferritin Ubiquitous Primary site of iron storage in cells

Cytokine Storm
David C. Fajgenbaum, M.D., and Carl H. June, M.D.  
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Sepsis

Features:
• Metabolic switch from oxidative phosphorylation to aerobic glycolysis
  (Warburg effect)
• Expression and production of proinflammatory cytokines
• ROS production
• Autonomic nervous system activation

Features:
• Decreased expression of genes encoding proinflammatory cytokines
• Increased expression of genes encoding anti-inflammatory cytokines
• Increased expression of inhibitory checkpoint molecules (e.g., PD-1,
  PD-L1, CTLA-4)
• Histone 3 lysine 9 dimethylation (H3K9me2)
• Shift from Th1 to Th2 cells
• Expansion of regulatory T (Treg) lymphocytes
• Defects in all major metabolic pathways: glycolysis, oxidative
  phosphorylation, and β-oxidation 

Defining trained immunity and its role 
in health and disease
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Long-termHost Immune Response Trajectories AmongHospitalized
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Sepsis-induced immune dysfunction: can immune 
therapies reduce mortality?
Matthew J. Delano1 and Peter A. Ward2 Signs of tissue hypoperfusion 
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Personalized Hemodynamic Resuscitation Targeting Capillary Refill Time
in Early Septic Shock
The ANDROMEDA-SHOCK-2 Randomized Clinical Trial
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Surviving Sepsis Campaign: International 
Guidelines for Management of Sepsis and 
Septic Shock 2026

April 2026 • Volume 54 • Number 4 • Pages 725–812

Original Article

Initiation Strategies for Renal-Replacement 
Therapy in the Intensive Care Unit

Original Article
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Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;
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Association Between Time to Source Control in Sepsis
and 90-DayMortality
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Stratified medicine
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THERANOSTICS – Monitoring biomarker response to treatment
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