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▪ 1- Definition

▪ 2- Epidemiology

▪ 3- Pathogenesis of sepsis

▪ 4- Treatment by immunomodulators



▪ Sepsis is a highly heterogeneous syndrome that is caused by 
an unbalanced host response to an infection.

▪ Sepsis was not clinically defined until the early 1990s when 
a group of key opinion leaders released the first consensus 
definition of sepsis. Since then the definition was updated 
several times.



▪ Notes on the following picture:

▪ Septic shock > severe sepsis > sepsis

▪ Septic shock is defined after measuring: 
1) Measuring arterial pressure 
2) Measuring serum lactate concentration

Sequential 

organ failure 

assessment



→ Do not memorize anything, just take a general idea



▪ For 2017, it was estimated that it had affected 49 million 
individuals and was related to approximately 11 million potentially 
avoidable deaths worldwide. (More than 20%) 

▪ Sepsis mortality is often related to:
1) suboptimal quality of care
2) an inadequate health infrastructure
3) poor infection prevention measures in place
4) late diagnosis
5) inappropriate clinical management.

▪ Factors that complicates sepsis management:
1) Antimicrobial resistance 
2) Presence of high-risk populations, such as neonates and 
patients in intensive care units (ICUs)



→ Do not memorize anything, Again, just take a general idea



▪ Sepsis is associated with a strong activation of the innate immune system 
that is mediated by the wide activation of PRRs by PAMPs and DAMPs

▪ There is similarity between the inflammatory reactions induced by different 
pathogens and those elicited by different types of injury, either infectious or 
non-infectious, and this shows that sepsis results from the strong immune 
response rather than the pathogenesis of the pathogen itself

▪ Pro-inflammatory cytokines implicated in sepsis pathogenesis include tumour
necrosis factor (TNF), interleukin-1B (IL-1), IL-12 and IL-18; blocking or 
eliminating these cytokines confers protection in acute animal models of 
fulminant infection.

▪ Blocking one pathway of the immune response is not enough in preventing 
sepsis, at least this is a fact in humans



▪ Uncontrolled activation of complement is a major cause of damage to tissues 
and organ failure.

▪ Activation occurs in the three major pathways of complement, including the 
classical, lectin, alternative and terminal pathways can take place in sepsis.

▪ Severity of sepsis related to complement system is characterized by: 
1) Increase of C3b, C3a, C5a & C5b-9
2) Decrease of C3 & C5
3) Increase of sCD59 in the blood (Indicates its loss from the host cellular 
membranes)

▪ Blockade of C5a signaling improved the outcome of experimental sepsis in 
several animal models, including Escherichia coli sepsis in baboons and rats 
with polymicrobial abdominal sepsis
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→ Do not memorize anything, Again, just take a general idea



▪ Sepsis is associated with a strong activation of the coagulation system, and 
this can result in disseminated intravascular coagulation. 

▪ Activation occurs because of: 
1) Tissue factor (It was found that Tissue factor inhibition prevents multiple 
organ failure and mortality in a model of other- wise lethal sepsis in 
baboons.) 
2) Platelets that induce thrombus formation

▪ disseminated intravascular coagulation is presented clinically by: 
thrombosis and hemorrhage (because factors that are used in thrombosis 
are consumed)



▪ In response to localized infection, leukocytes and platelets adhere to the 
endothelial surface and migrate to the sites at which bacteria are multiplying. 
In sepsis, exaggerated inflammation augments these processes, thereby con-
tributing to barrier incompetency

▪ A loss of barrier integrity causes the leakage of intravascular proteins and 
plasma into the extravascular space, tissue edema and reduced 
microvascular perfusion.



▪ E- Neutrophil extracellular traps: NETs can also contribute to collateral 
tissue damage and thrombosis. Patients with sepsis have increased NET 
levels in their circulation, and this feature is associated with organ 
dysfunction.

▪ F- platelets: Excessive platelet activation has been implicated in organ injury 
during sepsis through several mechanisms

▪ G- innate response activator B cells (B1-B cells): Innate response activator B 
cells can produce IL-3, which in the context of sepsis increases inflammation 
and the production of myeloid mononuclear cells.



▪ Uncontrolled immune suppression occurs after uncontrolled activation of immune system in 
sepsis, it increases the probability of acquiring a secondary infection

▪ Such mechanisms of immunosuppression are: 
1) lymphocyte exhaustion
2) depletion of CD4+ and CD8+ T cells, B cells and dendritic cells (DCs) as a result of apoptosis
3) Th2 cell polarization
4) reduced expression of HLA-DR on blood monocytes





▪ How the host response should be manipulated in patients with sepsis is controversial. The 
immune disturbances are complex and require targeting more than one pathway/mechanism.

▪ Some treatment mechanisms: 
1) Immune suppression through inhibition of complement or coagulation (examples, C5a-
specific monoclonal antibody, recombinant human thrombomodulin)
2) Blood purification techniques have been proposed as a method of removing PAMPs and 
inflammatory mediators from the circulation of patients.
3) Immune stimulation. There are several drugs that could potentially reverse immune 
suppression in sepsis. One approach is to use immune-stimulating cytokines, such as IFNy
and some interleukins. 


