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Pathophysiology of Acute Kidney Injury and 

Sepsis 

 

Introduction: 

 The development of acute renal failure (ARF) continues to 

be a problem that markedly affects outcome in critically ill 

patients. Despite advances in treatment, development of ARF 

continues to be associated with high mortality rates, ranging from 

40% to 90% (Mehta et al., 2007). 

  In addition, ARF is a major risk factor for non renal 

complications. Factors that may influence the high mortality rates 

include the increasing age of the population of patients and the 

existence of comorbid conditions (e.g. diabetes,  heart disease, 

preexisting renal disease, preexisting vascular disease, sepsis and 

respiratory failure) (Levy et al., 1996). 

Additional evidence indicates that even milder forms of 

acute kidney injury (AKI), not just ARF requiring renal 

replacement therapy, are associated with excess mortality 

(Venkataraman et al., 2008). 

Numerous studies have shown that ARF in patients in the 

intensive care unit (ICU) is associated with high short- and long-

term case fatality rates, dialysis dependence, and reduced quality of 
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life. Until recently, no uniform standard for diagnosing and 

classifying ARF was available (Hoste et al., 2006). 

More than 35 different definitions of acute renal failure were 

used in clinical practice. A need for clear definitions of renal injury 

and renal failure has led to the request for measurable criteria ( 

Kellum et al., 2002). 

 A consensus on the need for a definition and a classification 

system to enable more accurate diagnosis of kidney injury was 

reached by the Acute Dialysis Quality Initiative group(ADQI), 

AKI refers to a sudden decline in kidney function that causes 

disturbances in fluid, electrolyte, and acid-base balances because of 

a loss in clearance of small solutes and a decreased glomerular 

filtration rate (GFR) (Dennen et al., 2010). 

Therefore, the term AKI has replaced the term ARF, with the 

understanding that AKI has a broad spectrum and encompasses the 

entire syndrome in all patients, not just patients who require renal 

replacement therapy but also patients with minor changes in renal 

function (Hoste et al., 2003). 

 

AKI Classification 

 
Classification criteria for AKI include assessment of 3 

grades of severity: risk of acute renal failure, injury to the kidney, 

and failure of renal function. The 2 outcome classifications are loss 
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of kidney function and end-stage renal disease. This 5-point system 

(Risk of injury, Injury, Failure, Loss of function, and End-stage 

renal failure) is known as the RIFLE classification system  (Table 

1-1) (Kellum et al., 2008). 

 In several investigations on use of the RIFLE system in 

different populations of patients, RIFLE criteria correlated with 

outcome. Consequently, the RIFLE classification is being used to 

identify kidney injury and improve patients’ outcome (Hoste et al., 

2003). 

 

Table 1-1  RIFLE classification system for acute kidney injury 

Criteria 

Urine output Glomerular filtration 

rate 

RIFLE 

category 

Grades of severity 

 

<0.5 mL/kg for 6 

hours 

 

Serum creatinine level 

increased 1.5 times or 

glomerular filtration rate 

decreased >25% 

 

Risk 

<0.5 mL/kg for 12 

hours 

Serum creatinine level 

increased 2 times or 

glomerular filtration rate 

decreased >50% 

Injury 

<0.3 mL/kg for 24 

hours or anuria for 

12 hours 

Serum creatinine level 

increased 3 times or 

glomerular filtration rate 

decreased >75% or serum 

creatinine level >4 mg/dL 

Failure 


