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Aims
• History of sepsis definition
• Validity of new definition



Hippocrates – 4th century BC
• Hippocrates introduced the term "σήψις”

• the process of decay or decomposition of organic matter.



Avicenna – 11th century AD 
• Avicenna used the term "blood rot" for diseases linked to 

a severe purulent process. 



19th century 
• Though severe systemic toxicity had already been 

observed, it was only in the 19th century that the specific 
term – sepsis – was used for this condition.

• By the end of the 19th century it was widely believed that 
microbes released toxins during infection which could 
injure the host.



William Osler – 1896
• “Advances in the treatment of fever… have not kept pace 

with the rapid progress in our knowledge of the etiology. In 
the present condition of bacteriology we may expect great 
things in the near future, but meanwhile we jog along 
without any fixed aim, too often carried away by winds of 
doctrines and wild theories.”



Early 20th century
• The term endotoxin was coined at the beginning of the 

20th century to denote the pathophysiology of cholera 
disease. 

• It was soon realised that endotoxins were expressed by 
most gram-negative bacteria. 





Consensus definitions
• 1991 - American College of Chest Physicians and the 

Society of Critical Care Medicine Consensus Conference.
• 2001 - Society of Critical Care Medicine, the European 

Society of Intensive Care Medicine, The American College 
of Chest Physicians, the American Thoracic Society and 
the Surgical Infection Society.

• 2016 - Society of Critical Care Medicine and the 
European Society of Intensive Care Medicine 
Redefinitions Task Force.



Sepsis 1
• Introduced the term “systemic inflammatory response 

syndrome” (SIRS). 
• SIRS is considered to be present when patients have 

more than one of the following clinical findings: 
• Body temperature higher than 38°C or lower than 36°C 
• Heart rate higher than 90/min 
• Hyperventilation evidenced by respiratory rate higher than 20/min 

or PaCO2lower than 32 mmHg 
• White blood cell count higher than 12,000 cells/ μl or lower than 

4,000/ μl



Sepsis 1
• Sepsis

• SIRS plus infection
• Severe sepsis

• sepsis associated with organ dysfunction, hypoperfusion or 
hypotension

• Septic shock
• sepsis with arterial hypotension despite “adequate” fluid 

resuscitation



SIRS limitations
• SIRS lacks sensitivity for defining sepsis

• 1 in 8 ICU patients with infection and organ dysfunction do not 
have 2 or more SIRS critieria

• SIRS not specific 
• 4 in 5 ICU patients without infection have ‘SIRS’ criteria

• Different sources of infection are associated with different 
mortality rates

• SIRS criteria do not account for the dynamic time-course 
of sepsis (e.g. rise and fall in white cell count over time, 
fluctuations in vital signs)



Sepsis 2
• Unchanged concepts of sepsis, severe sepsis, and septic 

shock
• Original SIRS overly sensitive and nonspecific    -> 

increased complexity of scoring system.



Expanded SIRS criteria



Sepsis 3
• Sepsis is ’life-threatening organ dysfunction due to a 

dysregulated host response to infection.’
• Layperson definition ‘a life-threatening condition that 

arises when the body’s response to infection injures its 
own tissue.’

• ‘Severe sepsis’ no longer exists as a concept, there is 
simply ‘sepsis’ and ‘septic shock.’



Sepsis
• Sepsis clinical criteria: organ dysfunction is defined as an 

increase of 2 points or more in the Sequential Organ 
Failure Assessment (SOFA) score 
• for patients with infections, an increase of 2 SOFA points gives an 

overall mortality rate of 10%
• Patients with suspected infection who are likely to have a 

prolonged ICU stay or to die in the hospital can be 
promptly identified at the bedside with qSOFA (“HAT”); i.e. 
2 or more of: 
• Hypotension: SBP less than or equal to 100 mmHg
• Altered mental status (any GCS less than 15)
• Tachypnoea: RR greater than or equal to 22



Septic Shock
• Septic shock is ‘a subset of sepsis in which underlying 

circulatory and cellular/metabolic abnormalities are 
profound enough to substantially increase mortality.’

• Septic shock clinical criteria: Sepsis and (despite 
adequate volume resuscitation) both of: 
• Persistent hypotension requiring vasopressors to maintain MAP 

greater than or equal to 65 mm Hg, and
• Lactate greater than or equal to 2 mmol/L

• With these criteria, hospital mortality is in excess of 40%





qSOFA
• Definition was developed from a data set of 
148 907 patients (USA/Germany) 
with suspected infection who had body fluids 
sampled for culture and received antibiotics 

• Internally validated (AUROC = 0.81)
• Significance of ‘new onset’ versus 
‘established’ qSOFA points is unknown

• Addition of lactate did not meaningfully 
improve predictive validity of qSOFA but ‘may’
help identify patients at intermediate risk



External Validation
• Churpek 2016: qSOFA, SIRS, and early warning 

scores for detecting clinical deterioration in infected 
patients outside the ICU.

• 30,677 patients in the emergency department and ward at 
the University of Chicago who were suspected of having 
infection (defined as any anyone cultured and started on 
IV antibiotics). 

• Electronic records were retrospectively analysed to 
calculate SIRS, qSOFA, MEWS and NEWS. 

• These scores were compared to a primary outcome of in-
hospital mortality and a combined outcome of mortality or 
ICU admission.



Scoring systems





ROC
• NEWS superior at predicting mortality or ICU transfer, 

qSOFA and SIRS were similar:



Time to death or ICU admission



Discussion
• Churpek et al. 2016 is the first study to attempt validation 

of qSOFA.
• qSOFA and SIRS have similar overall performance in 

predicting the combined outcome of death or ICU 
transfer. 
• qSOFA has a higher specificity, but a lower sensitivity.

• qSOFA is <40% sensitive for detecting a patient who will 
die or need ICU transfer in 12 hours.

• qSOFA is consistently out-performed by the NEWS score.
• NEWS score is endorsed by NICE, Royal college EM, UK 

sepsis trust.



Summary
• The lack of a reliable definition of sepsis makes 

assessment of incidence and changes in outcomes 
difficult to quantify reliably. 

• Consider sepsis even when qSOFA score is <2 as it 
• has a poor sensitivity
• is a late indicator of deterioration
• is inferior to the NEWS score 

• The NEWS score is more complex but is based on easy 
to obtain bedside observations


