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 Identify the current incidence of sepsis globally 
in terms of occurrence and mortality figures

 Brief overview of the immune system

 Define what is sepsis, describe the physiology 
and pathophysiology surrounding sepsis, 
specifically the sepsis cascade

 Identify clinical signs of sepsis; how do we 
recognise it in our patients

 Identify and describe the latest treatment and 
management strategies surrounding sepsis 



 18 - 20 million of cases of sepsis worldwide with an 

estimated 20,000 deaths a day globally. (Angus et al. 

2001)

 In the developing world sepsis accounts for 60-80% of 

lost lives in childhood, killing more than 6 million 

neonates and children annually and is responsible for 

more than 100,000 cases of maternal sepsis (Angus 

2010)

 Accounts for 37,000 deaths a year in the UK    

 Sepsis is and remains a lingering public health disaster 



Chart showing relative mortality figures in 1year for the UK for common 
conditions

Daniels R J. Antimicrob. Chemother. 2011;66:ii11-
ii23



 Aging population

 Growing numbers of immunosuppressed 
patients

 Use of life-sustaining technology

 Resistance to antimicrobial agents





Immune system

↓

Inflammatory mediators

↓

Inflammation



 Innate immunity (inbuilt)

 Complement system

 Phagocytes (neutrophils, monocytes, 

macrophages)

 B and T lymphocytes (cytotoxic helper T cell)



Non-specific inbuilt immune response

Toll-like receptors on immune cells recognise 
bacteria

Cytokine release

Neutrophil and macrophage activation



 Usually inactive group of plasma proteins

 Activated directly or by antigen-antibody 
complexes

 Activate each other → cascade of reactions

 Leukocyte (white blood cell) activation

 Can insert “pores” that burst microbes

 Further cytokine release



B lymphocytes
remember microbes and create antibodies

Helper T cells
Activate by macrophages
Secrete cytokines (chemical messengers)
↑production of B and cytotoxic T lymphocytes

Cytotoxic T cells
Activated by antigens (protein on infected cell 
surface)
Secretes perforins to create pores and burst cell



Histamine

Cytokines (interleukin)

Complement system Kinin system (bradykinins)

Serotonin

Prostaglandins

Leukotrienes platelet Activating Factor

Nitric oxide

These cause ↑vascular permeability and 
vasodilation





 Vasodilatation

 ↑permeability of blood vessels

 Migration of leukocytes to site of injury



 An infection or tissue injury triggers a local immune response. This 

is a desired part of host defence and wound healing. In some 

patients, however, a systemic spillover of inflammatory mediators 

triggers a more generalized reaction.

 The manifestations of this can cause a systemic inflammatory

response syndrome (SIRS). 

 SIRS symptoms can include fever or hypothermia, leukocytosis or 

leukopenia, tachycardia, and tachypnea. 

 The symptoms of SIRS may arise from infection, trauma, burns, 

pancreatitis, and other inflammatory conditions.

 Patients with SIRS and a presumed or known infection are 

considered to have sepsis.



This syndrome is clinically recognized by the
presence of TWO or more of the following:

 Temperature >380C or < 360C
 Heart rate  > 90 beats/min
 Respiratory rate > 20 breaths/min or PaC02 > 

32mmHg

 WBC > 12,000 cells/mm3, <4000 cells/mm3, 
or >10% immature  forms

 Hyperglycaemia in the absence of Diabetes 
Mellitus





 The sepsis syndrome is a complex systemic 

inflammatory condition associated with infection

 It is not the infective pathogen that directly causes the 

sepsis syndrome, but the host response to that pathogen

 The pathophysiology surrounding sepsis can be divided 

into 4 main areas:

◦ The individual host response

◦ The role of the endothelium

◦ The imbalance of the pro-inflammatory and anti-inflammatory 

mechanisms

◦ Activation of the coagulation pathways



Bacteria enters
↓

Colonisation
↓

Triggers a nonspecific response
Via the Tollgate Receptors (TLR)

↓
Chemical signals trigger cytokine release

↓
Neutrophil activation 

↓
Activated neutrophils adhere to each other and to the 

endothelium, resulting in tissue injury



B and T cell response and release of cytokines, 
including tumour necrosis factor (TNF) x, interleukins 

and prostaglandins 
↓

Activation of cell mediators causes vascular 
permeability and vasodilation

↓
The cytokines also activate the extrinsic coagulation 

cascade and inhibit fibrinolysis. 
↓

Activation of the coagulation system leads to 
consumption of endogenous anticoagulants 

(protein C and antithrombin)
↓

Anti-inflammatory mediators as well as inflammatory 
mediators have a role to play in sepsis







Injury to the body 
(infection, trauma, 

burns 

Release of immune 
modulators causing 

inflammation of 
epithelium 

Damage to inner lining 
of blood vessels

Damage to blood 
vessels stimulates  

clotting

Falling levels of activated 
protein C

Abnormal clotting, including 
microscopic clots in vital organs

Tissue injury, organ failure  & 
Death

Fibrinolysis
(clot 

dissolving 
suppressed)

Release of 
toxins from 

bacteria





Infection SIRS Sepsis  Severe Sepsis MOF Death

▪ In 1991 The American College of Chest Physicians and the 

Society of Critical Care Medicine (ACCP/SCCM) at a 

Consensus Conference developed clear clinical definitions for 

the disease continuum.

▪ These groups developed four terms for the progression of 

clinical symptoms: SIRS, sepsis, severe sepsis and septic shock.

▪ It is important to realise that these stages do not necessarily 

imply an increasing severity of infection, but rather an 

increasingly severe systemic response to infection.



Systemic Inflammatory Response Syndrome (SIRS)
 Two or more of the following
 Temperature >380C or < 360C
 Heart rate  > 90 beats/min
 Respiratory rate > 20 breaths/min or PaC02 > 32mmHg
 WBC > 12,000 cells/mm3, <4000 cells/mm3, or >10% immature  

forms
 Hyperglycaemia in the absence of Diabetes Mellitus
Sepsis
 SIRS plus a confirmed infection
Severe Sepsis
 Sepsis plus organ dysfunction, hypotension or hypoperfusion

(included but not limited to lactic acidosis. Oliguria or acute 
mental status changes)

Septic Shock
 Hypotension (despite fluid resuscitation) plus hypoperfusion



Infection     SIRS     Sepsis Severe Sepsis MOF     Death

Severe sepsis: sepsis + one organ dysfunction

•Circulatory failure

•Respiratory failure

•Renal failure

•Haematological failure

•Hepatic failure

•“Brain failure”



 Circulatory Systolic BP <90mmHg or MAP <65mmHg 
or

reduction in SBP 40 mmHg from baseline

 Respiratory O2 saturation <90% on air or oxygen or
PaO2:FiO2 <40 kPa

 Renal Urine output <0.5 ml/kg/hr for >2 hrs 
or

Creatinine >176 µmol/l acutely

 Hepatic Plasma lactate >4 mmol/l or
Bilirubin >34 µmol/l

 Haematological Platelets <100x109 or INR >1.5 or        
APTT>60s

 Mental Acute alteration in mental status



Initially is suggested by evidence of organ 
hypoperfusion:

haemodynamic instability
mottled skin
decreased urine output
altered level of consciousness
lactic and metabolic acidosis

Later - circulatory failure leading to multi-organ failure:

reduced SVR, leaking capillaries
slightly increased and than decreased cardiac 
output
Deranged clotting  with low platelet count.
ARF, liver failure, hypoglycaemia



Diagnostic criteria for sepsis, SIRS



‘Awareness is the number one cure for sepsis. Raising 

recognition of the disease and increasing the number of 

patients treated in the “Golden Hour” is the single biggest 

attempt we can make to save lives.’

Dr. Ron Daniels, CEO of the Global Sepsis Alliance



 Early goal directed therapy (EGDT) is a clinical strategy 

which results in a more successful resuscitation, 

restoration of perfusion, and less tissue hypoxia.

 It is a step by step process of giving oxygen, fluids, 

vasoactive agents, inotropic agents and blood products 

according to clinical signs, measurements and 

observations 



▪ To ensure the presumptive diagnosis is made within 2 
hours of admission

▪ Fluid resuscitation 20 mls/kg within the recommended 
target of 6 hours from presentation

▪ Early CVP monitoring and central venous oxygen 
saturation measurement (ScvO2)

▪ Vasopressors given earlier after initial fluid resuscitation

▪ Cultures drawn before antibiotics administered

▪ Antibiotics within 3 hours of a presumptive diagnosis of 
a severe sepsis in ED, or 1 hour if patient already in 
hospital



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=KUL2fPyz04LxDM&tbnid=07xfF5q09P_j4M:&ved=0CAUQjRw&url=http://www.biomerieux.com/en/sepsis&ei=80lzU-jWDe6e7Ab57YDAAQ&bvm=bv.66699033,d.ZGU&psig=AFQjCNHyJ1fCdHdytJlesBIqCy9axeGL1g&ust=1400150882136013






A score of 3 in any one category or a score of 4 overall 
should prompt a search for infection





 Increasing awareness amongst patients and the 

public 

 Recognising sepsis in it’s early stages through 

noting abnormalities in clinical observations is 

vital

 Act fast – oxygen, blood cultures, antibiotics, 

fluid & fluid balance. 



http://www.bbc.co.uk/news/health-
35407340

http://www.bbc.co.uk/news/health-35407340


 Sepsis is a systemic disease, probably 
triggered by over activation of the immune 
system

 Multiple pathways combine synergistically to 
produce the clinical picture

 Organ dysfunction secondary to systemic 
inflammation characterises sepsis



Thank your 
for 
listening 
any 
questions



 http://survivesepsis.org/what-is-sepsis/

 http://globalsepsisalliance.com/

 http://www.survivingsepsis.org/Pages/default.aspx

 Kleinpell, R., Aitken, L., Schorr, C. (2013) Implications of the New 

International Sepsis Guidelines for Nursing Care. American Journal of 

Critical Care, 22 (3) 212-222  

http://wfccn.org/wp-

content/uploads/Klienpell5_13pgs_212_222.pdf
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