Acute Renal Failure (ARF)
Acute renal failure is the loss of GFR and buildup of nitrogenous wastes in the blood.

It doesn’t correlate perfectly with creatinine – creatinine rises a few days after renal failure begins.

“Azotremia” is the accumulation of nitrogenous wastes.

“Uremia” is symptomatic renal failure.

Manifestations of ARF include:


--hyperkalemia, which can be lethal if acute


--metabolic acidosis

--volume overload


--rapid rise in creatinine

Postrenal acute failure may occur with upper or lower urinary tract obstruction (stones, tumor, 
enlarged prostate).  This will often produce flank pain and hematuria.  Pressure in 
Bowman’s Space goes up, and GFR decreases.  Treated with catheters, stents.
Most common etiologies of ARF are prerenal ARF and acute renal tubular necrosis.
Predisposing factors include age, proteinuria, myeloma, diabetes, NSAIDS, and diuretics.

Prerenal acute renal failure  (≈renal hypoperfusion):

Liver failure, CHF, and nephrotic syndrome all raise AGT-II, vasopressin, and sympathetics, 
leading to renal vasoconstriction and decreased GFR.  Patients will be edematous with 
bulging neck veins and orthostatic BP changes, yet feel dry mucous membranes.  The 
kidneys are experiencing hypoperfusion.

BUN:Creatinine ratio > 20


Low urine sodium, but elevated urine osmolality (because lots of water is reabsorbed).


*Urine concentration will be very high but not with sodium.

Fractional excretion of sodium (“FENA”) is decreased.
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Intrinsic Acute Renal Failure

The problem may be in the glomerulus, tubules, or interstitium.

RBC casts are pathgnomonic for glomerulonephritis!

Acute interstitial nephritis (AIN):

Usually due to an allergic reaction with lymphocyte infiltration and eosinophilia in the renal 
interstitium.  Often caused by infections, drugs (penicillin, rifampin, NSAIDs), or 
systemic diseases (SLE, sarcoidosis, Sjogren’s).
Will see fever, rash, and eosinophils in the urine.  May see WBC casts or hematuria as well.
Acute tubular necrosis (ATN):

Ischemia, azotemia, hypotension, nephrotoxic drugs (mostly aminoglycosides or contrast dyes), 

or hemoglobin can all cause acute tubular necrosis.  Mortality is 50%.
Tubules become obstructed with debris, and filtrate leaks directly back through destroyed tubular 
basement membrane.
*High urine sodium, but normal overall urine osmolality.
Muddy granular casts are seen in the urine.
Treatment includes dialysis for hyperkalemia and volume overload.
Acute Glomerulonephritis:
Nephritic/nephrotic syndrome with high proteinuria, hematuria, and RBC casts.
Caused by Streptococcus infections, other infections, or thrombotic microangiopathies (HUS, 
thrombotic thrombocytopenic purpura).
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