Definition of acute renal failure (ARF)

ARF Is a sudden, often reversible reduction of the
elimination and metabolic function of kidneys,
whose more severe form IS associated with
marked reduction of diuresis

(oligoanuric form of ARF)

Oliguria = diuresis < 300 mi/day
Anuria = diuresis < 100 ml/day

Non-oligoanuric ARF Is associated with a severe
reduction of renal functions. However diuresis Is
preserved due to residual function in the preserved
areas of renal tissue
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Table 1 Proposed classification/staging system for acute kidney injury, based on modification of RIFLE criteria.

Stage Serum creatinine criteria Urine output criteria

Increase of 226.4 ymol/l (0.3 mg/dl) OR to 150-200% of baseline  <0.5ml/kg/h for =6h
(1.5-2.0-fold)

Increase to >200-300% of baseline (>2-3-fold) <0.5ml’kg/h for =12h

Increase to =300% of baseline (>3-fold; or serum creatinine <0.3mlkg'h for 24 h OR
=354 umol/l [4.0mg/dl] with an acute rise of at least 44 umol/l anuria for 12h
[0.5mg/dl])

Only one criterion (Creatinine or urine output) needs to be fulfilled to qualify for a stage, "Patients who receive renal replacement
therapy are considered to have met the criteria for Stage 3, irmespective of the stage that they are in at the time of commencement
of renal replacement therapy. Permission obtained from BioMed Central © Mehta RL at al. (2007) Crit Care 11: R31.
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Early biomarkers of AKI

A Neutrophil gelatinase - associated
lipocalin (NGAL)

A Interleukin 18 (IL -18)

A Cystatin C

A Liver-type fatty acid binding proteins
(L - FABP)

A Kidney injury molecule 1
(KIM -1)

These biomarkers are more useful for early diagnosis
and early therapeutic intervention in AKI than
serum level of creatinine
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Risk factors of acute renal failure

Sepsis

Hypovolemia

Acute pancreatitis

Rhabdomyolysis

Hemolysis

Hepatic insufficiency

Treatment with aminoglycoside antibiotics
Treatment with cytostatics

Artificial ventilation during respiratory failure
I.v. administration of contrast agents
Diabetes mellitus

Paraproteinaemia




Pathophysiological factors of ARF

A Reduction of blood flow through the cortical layer of

the kidney

A Change of permeability of the glomerular basal

membrane

A Tubular reflux of filtrate

A Tubular obstruction



Causes of ARF

A Prerenal
(renal hypoperfusion)

A Renal
(primary impairment of renal parenchyma)

A Postrenal
(urological, during urinary tract obstruction)



ARF - prerenal ethiology (1)

1. Reduction of effective intravascular volume
Volume depletion
- blood loss
- GIT loss (vomiting, diarrhoea, probes, drains)
- renal loss (diuretics, polyuric conditions)
- loss through wound areas/skin (burns, sweating)

Volume redistribution

- transfer of fluids to the third space (pancreatitis, ascites,
peritonitis, nephrotic syndrome)

- peripheral vasodilatation (sepsis, antihypertensives)



ARF - prerenal ethiology (2)

2. Reduced cardiac output

(congestive heart failure, cardiomyopathy, myocardial
Infarction, pericardial tamponade, massive pulmonary
embolism, artificial respiration)

3. Impaired intrarenal hemodynamics
prostaglandin synthesis inhibitors (NSAID)
vasodilators of efferent arteriola (ACE inhibitors)
vasoconstrictors (Cyclosporine A)

4. Renovascular obstruction

Atherosclerotic and fioromuscular stenoses and
closures, venous and arterial thrombosis, dissecting
aneurysm, vasculitis, external compression



Differential diagnosis of prerenal and renal form of ARF

Spec. gravity
Uy, mmol/L
FE\, %

U,,/P,, +mol/L

Normal

1015 +1025

15 +40

Prerenal

> 1020
<20
<1

> 40

Renal

1010
> 30
>3

<20



