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INTRODUCTION 

Acute kidney injury (AKI) is a complex and 

heterogeneous syndrome occurring in different clinical settings, 

especially in the intensive care unit (ICU) (Himmelfarb and 

Ikizler, 2007; Xue et al., 2006). 

AKI can be defined as an abrupt (within 48 h) reduction 

in kidney function with an absolute increase in serum creatinine 

of either ≥0.3 mg/dl (≥0.25 µmol/l) or a percentage increase of 

≥50% or a reduction in urine output  of ≤0.5 ml/kg/h for >6 h. 

The incidence of AKI is increasing, with incidence rates of 3%-

10% observed among hospitalized patients, which can rise up to 

10%–30% in those admitted to the ICU (Mehta et al., 2007). 

Patients with AKI have a high prevalence of 

malnutrition. AKI develops mostly in the context of critical 

illness and multiple organ dysfunction (MOD), which are 

associated with major changes in substrate metabolism and 

body composition.  Key effectors of these changes are a host of 

inflammatory mediators and neuroendocrine alterations. The 

development of AKI further adds fluid overload, azotemia, 

acidosis, and electrolyte disturbances to these changes 

(Fiaccadori et al., 1999; Himmelfarb et al., 2006).  

The evaluation of nutritional status can be difficult in 

critically ill patients, especially if AKI is present, and 
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traditional methods in this clinical setting have shown limited 

sensitivity and specificity (Fiaccadori et al., 1999). 

To better characterize the condition of lean body mass 

wasting and fat mass depletion occurring in AKI, the term 

‘protein-energy wasting’ (PEW) has been recently proposed, 

along with the recommendation to use four categories of 

diagnostic criteria: biochemical markers (such as albumin or 

prealbumin), body weight loss, decreased muscle mass and low 

energy and protein intakes (Fouque et al., 2008). 

PEW seems to be a frequent problem in AKI. As a matter 

of fact, severe malnutrition, as defined by the Subjective Global 

Assessment (SGA), can be observed in about 40% of patients 

with AKI in the ICU. Many factors are likely to contribute to  

PEW in these patients, including inadequate nutritional support, 

preexisting poor nutritional status, superimposed catabolic 

illnesses (sepsis, trauma, surgery, chemotherapy, etc.), acidosis, 

blood losses, nutrient losses during extracorporeal circulation, 

etc. (Fouque et al., 2008).  

Nutritional status is a major prognostic factor in the 

patients with AKI.  Severe PEW severely impairs patient's 

outcome, whether defined in terms of length of hospital stay, 

increased risk of complications (sepsis, bleeding, arrhythmia, 

respiratory failure, etc.) or increased in-hospital mortality, along 

with other well-known complications and co-morbidities of 

AKI. Thus, it is likely that optimizing nutritional status and 



Introduction and Aim of the Work 

3 
  

preventing nutritional status deterioration could improve patient 

outcome (Fiaccadori et al., 1999; Guimaraes et al., 2008). 

The timing, route, and ideal composition of ICU 

nutritional support remain a matter of discussion and even 

official guidelines and consensus statements are not always 

consistent. Feeding of critically ill patients should be started 

early. Early nutrition is defined as the initiation of nutritional 

therapy within 48 hours of either hospital admission or surgery.              

The traditional ICU doctrine is that enteral nutrition is 

always better than parenteral nutrition because it keeps the 

intestinal mucosa active and reduces bacterial translocation (De 

Aguilar-Nascimento and Kudsk, 2008). 
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AIM OF THE WORK 

The aim of this study is to review the metabolic 

alterations underlying critical illness and AKI, to discuss 

nutritional and metabolic support in these patients, and to 

address the nutritional implication of continuous renal 

replacement therapy.                 
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Chapter Chapter Chapter Chapter IIII    

ACUTE KIDNEY INJURY IN THE 

CRITICALLY ILL 

Acute kidney injury (AKI), previously termed acute renal 

failure, refers to a sudden decline in kidney function causing 

disturbances in fluid, electrolyte, and acid-base balance because 

of a loss in small solute clearance and decreased glomerular 

filtration rate (GFR). The nomenclature shift to AKI more 

accurately represents the spectrum of disease from subclinical 

injury to complete organ failure.  

 Acute kidney injury is common in critically ill patients 

and is associated with significant morbidity and mortality. This 

requires clinicians to be familiar with recent advances in 

definitions, diagnosis, prevention, and management of acute 

kidney injury in the intensive care unit. The purpose of this 

concise review, therefore, is to address, for the non-

nephrologist, clinically relevant topical questions regarding 

acute kidney injury in the intensive care unit (Dennen et al., 

2010). 

Definition of AKI  

More than 35 definitions of AKI currently exist in the 

literature. The Acute Dialysis Quality Initiative convened in 

2002 and proposed the Risk, Injury, Failure, Loss, End Stage 
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Kidney Disease (RIFLE) classification specifically for AKI in 

critically ill patients (Table 1) (Bellomo et al., 2004). 

Using  serum creatinine (SCr) and urine output, the 

RIFLE criteria define three grades of severity and two outcome 

classes. The most severe with primary kidney diseases such as 

glomerulonephritis were excluded from this definition. More 

recently the Acute Kidney Injury Network (AKIN), an 

international multidisciplinary organization composed of 

nephrologists and intensivists, further modified the RIFLE 

criteria recognizing that even very small changes in SCr (≥ 0.3 

mg/dl) adversely impact clinical outcome (Hoste et al., 2006; 

Ostermann and Chang, 2007). 

 According to the AKIN, the most current consensus 

diagnostic criteria for AKI is “an abrupt (within 48 hrs) 

reduction in kidney function currently defined as an absolute 

increase in serum creatinine of more than or equal to 0.3 mg/dl 

(≥26.4 µmol/l), a percentage increase in serum creatinine of ≥ 

50% (1.5-fold from baseline), or a reduction in urine output 

(documented oliguria of < 0.5 ml/kg/hr for > 6 hrs). 

Importantly, the AKIN definition and classification system 

incorporates creatinine, urine output, and time (Table 1) 

(Mehta et al., 2007). 

Both the RIFLE and AKIN criteria were developed to 

facilitate clinical investigation and comparison across study 

populations. Epidemiologic data comparing the RIFLE and 
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AKIN criteria have demonstrated concordance in critically ill 

patients (Bagshaw et al., 2008; Lopes et al., 2008). 

Table (1): Classification/staging systems for acute kidney injury 

UOP Criteria SCr Criteria 
AKIN 

Stage 
UOP Criteria SCr Criteria RIFLE 

< 0.5 ml/kg/hr 

for > 8 hrs 

↑in SCr ≥ 0.3 

mg/dL or ↑ ≥ 

150% to 

200% from 

baseline (1.5- 

to 2-fold) 

1 < 0.5 ml/kg/hr 

× 6 hrs 

↑ SCr×1.5 R 

< 0.5 ml/kg/hr 

for > 12 hrs 

↑in SCr to > 

200% to 

300% from 

baseline (>2- 

to 3-fold) 

2 < 0.5 ml/kg/hr 

× 12 hrs 

↑ SCr×2 I 

< 0.5 ml/kg/hr 

× 24 hrs or 

anuria × 12 hrs  

↑ in SCr to > 

300% (3-

fold) from 

baseline or 

SCr ≥ 4 

mg/dL with 

an acute rise 

of at least 0.5 

mg/dL 

3 < 0.5 ml/kg/hr 

× 24 hrs or 

anuria × 12 hrs  

↑ SCr×3, or 

SCr ≥4 mg/dL 

with an acute 

rise of at least 

0.5 mg/dL 

F 

    Persistent loss 

of kidney 

function for >4 

wks 

L 

    Persistent loss 

of kidney 

function for >3 

months 

E 
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AKIN, acute kidney injury network; RIFLE, risk, injury, failure, loss, end-

stage kidney disease; SCr, serum creatinine; UOP, urine output. Adapted 

from Mehta et al. (2007). 


