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Forces (Starling’s) determining filtration:

PBS

 Favouring filtration:
• Hydrostatic pressure in the glomerular capillaries (PGC~48mmHg)
• Oncotic pressure in Bowman’s space (ΠBS) ~ negligible

GC

∏BS

PGC

Opposing filtration:
• Oncotic pressure in the glomerular capillaries (ΠGC~25mmHg)
• Hydrostatic pressure in Bowman’s space (PBS~10mmHg)



GFR = Kf.[(PGC - PBS)-(GC)]

Determinants of filtration rate:

Lp = hydraulic conductivity
Sf = area available for filtration

•  Kf ~X10 that of other systemic capillary beds.

Lp.Sf

Ultrafiltration coefficient

Ultra filtration pressure (PUF)



Autoregulation of blood flow and GFR:
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Acute Kidney Injury



Renal failure definition RIFLE







Aetiology / classification



• Prerenal — as an adaptive response to severe volume depletion and 
hypotension, with structurally intact nephrons

• Intrinsic — in response to cytotoxic, ischemic, or inflammatory insults to 
the kidney, with structural and functional damage

• Postrenal — from obstruction to the passage of urine.

Many pathophysiologic features are shared among the different categories. 
Patients who develop AKI can be oliguric or nonoliguric, have a rapid or slow 

rise in creatinine levels, and may have qualitative differences in urine 
solute concentrations and cellular content. This lack of a uniform clinical 
presentation reflects the variable nature of the injury. 

Classifying AKI as oliguric or nonoliguric based on daily urine excretion has 
prognostic value. 





Pathophysiology



Management strategy/goals
• Measures to correct underlying causes of AKI should begin at the earliest 

indication of renal dysfunction. 



• Maintenance of volume homeostasis and correction of biochemical 
abnormalities remain the primary goals of treatment. 

• Correct severe acidosis with bicarbonate administration. Important as a bridge to 
dialysis. 

• Hyperkalemia, 
– decrease the intake of potassium in diet or tube feeds, 
– exchange potassium across the gut lumen using potassium-binding resins, 
– promote intracellular shifts in potassium with insulin and dextrose solutions, 

and 
– institute dialysis.

• Correct hematologic abnormalities (eg, anemia, uremic platelet dysfunction).
• The Acute Renal Failure Trial Network (ATN) Study completed in 2008 was 

designed to compare clinical outcomes between patients allocated to an intensive 
dose versus a less-intensive dose of renal replacement therapy.



Renal replacement therapy



Frusemide
• Diuretics
• Although diuretics seem to have no effect on the outcome of established AKI, they 

appear useful in fluid homeostasis and are used extensively. 
• The only therapeutic or preventive intervention that has an established beneficial 

effect in the management of AKI is administration of isotonic sodium chloride 
solution to keep the patient euvolemic or even hypervolemic.

• Increases excretion of water by interfering with chloride-binding cotransport 
system, which, in turn, inhibits sodium and chloride reabsorption in the thick 
ascending loop of Henle and the distal renal tubule. Potent and rapid-acting agent 
with peak action at 60 min and lasting 6-8 h.

• In renal failure, higher doses must be used for greater diuretic effects. Doses as 
high as 600 mg/d may be needed under monitored conditions.

• Frequently, IV doses are needed in AKI to maintain urine output. IV infusions are 
often helpful in ICU settings, in which larger doses are necessary. This method 
promotes a sustained natriuresis with reduced ototoxicity compared to 
conventional intermittent bolus dosing.



Dopamine
• Vasodilators
• Dopamine in small doses (eg, 1-5 mcg/kg/min) causes selective dilatation 

of the renal vasculature, enhancing renal perfusion. Dopamine also 
reduces sodium absorption, thereby decreasing the energy requirement 
of the damaged tubules. This enhances urine flow, which, in turn, helps 
prevent tubular cast obstruction. Most clinical studies have failed to 
establish this beneficial role of renal-dose dopamine infusion.

• Stimulates both adrenergic and dopaminergic receptors. Hemodynamic 
effect is dose-dependent. Lower doses predominantly stimulate 
dopaminergic receptors, which, in turn, produce renal and mesenteric 
vasodilation. Cardiac stimulation and renal vasodilation produced by 
higher doses.



Nifedipine

• Calcium channel blockers
• Effective in animal models but efficacy not proven in 

humans. Effects are believed to be mediated through 
vasodilation, and calcium channel blockers 
increasingly are used to enhance the function of 
transplanted kidneys.

• Relaxes smooth muscle and produces vasodilation, 
which, in turn, improves blood flow and oxygen 
delivery.



N-acetylcysteine

• Used for prevention of contrast toxicity in 
susceptible individuals such as those with 
diabetes mellitus.

• May provide substrate for conjugation with 
toxic metabolites.



Prognosis
• The prognosis of patients with AKI is directly related to the cause of renal failure 

and, to a great extent, to the duration of renal failure prior to therapeutic 
intervention. 

• However, even if renal failure is mild, the mortality rate is 30-60%. If these 
patients need dialytic therapy, the mortality rate is 50-90%.
– The mortality rate is 31% in patients with normal urine sediment test results 

and is 74% in patients with abnormal urine sediment test results.
– The survival rate is nearly 0% among patients with AKI who have an Acute 

Physiology and Chronic Health Evaluation II (APACHE II) score higher than 40; 
the survival rate is 40% in patients with APACHE II scores of 10-19.

– Other prognostic factors include the following:
• Older age
• Multiorgan failure (ie, the more organs that fail, the worse the prognosis)
• Oliguria
• Hypotension
• Vasopressor support
• Number of transfusions
• Noncavitary surgery



Literature review











Dialysis risk post cardiac surgery
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