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2008b(10) Describe sepsis and describe the metabolic consequences of 
sepsis. 
General: the systemic inflammatory response syndrome (SIRS) can results from 
a variety of clinical insults and encompasses a broad spectrum of disease and 
severity. The response is manifested by two or more of the following: 

- temperature >38°C or <36° 
- HR >90 beats/min 
- RR >20  
- WCC >12 x 109/L or <4 x 109/L 

Definitions: 
- septicaemia: systemic disease caused by the spread of 

microorganisms and their toxins via the circulating blood 
- sepsis: SIRS resulting from documented infection 
- severe sepsis: sepsis associated with organ dysfunction, hypo-

perfusion or significant hypotension 
- septic shock: acute circulatory failure associated with sepsis 

(SBP<90mmHg) 
General Consequences: 

- vasodilation + hypotension 
o due to liberation of bacterial endotoxin (cell-wall 

lipopolysaccharide) that reduces vascular tone and ↑capillary 
permeability with loss of fluid into the extravascular space 
resulting in hypovolaemia 

- increased capillary permeability with interstitial oedema 
o capillary endothelium damaged by a number of factors including 

 DIC 
 microemboli 
 release of vasoactive compounds 
 complement activation 
 adhesion and extravascular migration of leucocytes 

o fluid then leaks into the interstitial compartment causing oedema 
- pulmonary oedema + ARDS 

o due to ↑permeability of the alveolar capillary endothelium 
resulting in impaired gas exchange and hypoxia 

- DIC 
o due to activation of blood coagulation by endothelial damage, 

endotoxins and immune complexes 
o causes consumption of platelets and coagulation factors and 2° 

activation of fibrinolysis 
o blocks microcirculation in organ capillary beds leading to cell 

hypoxia and eventually death 
o also results in platelets and clotting factors being unavailable for 

haemostasis elsewhere ‘consumption coagulopathy’ 
Metabolic Consequences: 

- gluconeogenesis 
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o the formation of glycogen from noncarbohydrates, such as 
protein or fat, by conversion of the latter to glucose 

o stimulated by increased glucagon and catecholamine levels 
o associated with insulin resistance 

 
- anaerobic metabolism 

o insufficient O2 delivery to the tissues (tissue hypoxia) results in 
↑anaerobic metabolism through glycolysis with the formation of 
lactic acid from pyruvate 

o this is an energy inefficient process that results in the formation 
of large amounts of lactic acid 

o hepatic hypo-perfusion means that lactic acid is unable to enter 
the Cori cycle to convert the lactic acid back to glucose 

- metabolic acidosis 
o is a process which results in ↓pH through the depletion of HCO3 

from ↑metabolic acid production 
o compensated by several mechanisms: 

 chemical buffering (mins → hrs) 
 respiratory compensation (hrs → days) 
 renal correction (days → weeks) 

- catabolism 
o is a general catabolic state 
o associated with hypermetabolism and fever 

  


