
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 ml/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  

 

 



New classification of 
acute kidney injury  

RIFLE  

Molitoris BA et al. (2007) Improving outcomes of acute kidney injury: report of 
an initiative Nat Clin Pract Nephrol 3:  439ï442 doi:10.1038/ ncpneph0551 



Risk 

Injury 

Failure 

Loss 

End 

High 

sensitivity 

High 

specificity 

SKrea zvĨġen o 26,4 Õmol/l 

nebo o 50-100 % (1,5 ï 2x proti 

vĨchoz² hodnotŊ) nebo pokles 

GFR o > 25 % 

SKrea zvĨġen o 100-300 % 

(tj. 2 ï 3x proti vĨchoz² 

hodnotŊ) nebo pokles           

GFR o > 50 % 

SKrea zvĨġen o 300 % (3x) 

nebo pokles GFR o > 75 % 

nebo kreatinin 354 Õmol/l a 

v²ce s akutn²m vzestupem o 

minim§lnŊ 44 Õmol/l 

Persistuj²c² akutn² ren§ln² selh§n² = kompletn² ztr§ta 

funkce ledvin po dobu v²ce neģ 4 tĨdny 

Koneļn® stadium onemocnŊn² ledvin 

(ESKD) (v²ce neģ 3 mŊs²ce) 

Diur®za pod 0,5 ml/h a kg po 

dobu v²ce neģ 6 hodin 

Diur®za pod 0,5 ml/h a kg po 

dobu v²ce neģ 12 hodin 

Diur®za pod 0,3 ml/h a 

kg po dobu 24 hodin 

nebo anurie po dobu            

12 hodin 

Kriterium: GF  Kriterium: diuresis  



Early biomarkers of AKI 

ÂNeutrophil gelatinase - associated  

   lipocalin (NGAL)  

ÂInterleukin 18 (IL -18) 

ÂCystatin C  

ÂLiver-type fatty acid binding proteins 

  (L - FABP) 

ÂKidney injury molecule 1 

   (KIM -1) 

 

              

  

These biomarkers are more usefuI for early diagnosis  

and early therapeutic intervention in AKI than  

serum level of creatinine 



Biomarkers in cardiology and nephrology 



Risk factors of acute renal failure 

Â Sepsis 

Â Hypovolemia 

Â Acute pancreatitis 

Â Rhabdomyolysis 

Â Hemolysis 

Â Hepatic insufficiency 

Â Treatment with aminoglycoside antibiotics 

Â Treatment with cytostatics 

Â Artificial ventilation during respiratory failure 

Â i.v. administration of contrast agents 

Â Diabetes mellitus 

Â Paraproteinaemia 

 



Pathophysiological factors of ARF 

 

 

Â Reduction of blood flow through the cortical layer of 
the kidney 

 

Â Change of permeability of the glomerular basal 
membrane 

 

Â Tubular reflux of filtrate 

 

Â Tubular obstruction 

 



Causes of ARF 

 

Â Prerenal  

   (renal hypoperfusion) 

 

Â Renal  

   (primary impairment of renal parenchyma) 

 

Â 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 fibromuscular stenoses and  

 closures, venous and arterial thrombosis, dissecting 

 aneurysm, vasculitis, external compression 



Differential diagnosis of prerenal and renal form of ARF 

 

     Normal  Prerenal  Renal 
 

 
 

Spec. gravity 1015 �± 1025  > 1020  1010 

 

UNa mmol/L  15 �± 40   < 20   > 30 

 

FENa  %  1 �± 3    < 1   > 3 

 

Ukr/Pkr �—mol/L 20 �± 60   > 40   < 20 


