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¢ƘŜ ƎƻƻŘΣ ǘƘŜ ōŀŘ ŀƴŘ ǘƘŜ ǳƎƭȅ Χ 

Â The good:
Â Very effective at removing 

toxins

Â The bad:
Â Very high blood flow and O2

consumption
Â Very sensitive to toxins and 

decreased O2 delivery

Â The ugly:
Â Very sensitive to damage, 

which dramatically increases 
mortality

Â ~40%

What causes ARF?

Â Blood cannot get to the 
kidney

Â Pre-renal

What causes ARF?

Â Blood cannot get to the 
kidney

Â Pre-renal

Â Glomeruli and tubules 
cannot function

Â Intrinsic or parenchymal

What causes ARF?

Â Blood cannot get to the 
kidney

Â Pre-renal

Â Glomeruli and tubules 
cannot function

Â Intrinsic

Â Urine cannot get out

Â Obstructive uropathy

Case 1

Â 48 year old with history of alcohol abuse presents vomiting 
blood and having diarrhea for the past 4 days

Â PEx
Â BP 72/48, HR 132

Â Dry mucous membranes

Â JVP 1 cm H2O

Â Labs
Â BUN, 157 mg/dl

Â Creatinine, 7.2 mg/dl

http://www.renallectures.com/
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What causes blood not to get to the 
kidneys?

Â No blood

Â Decreased intravascular 
volume

Â Bleeding

Â Vomiting

Â Diarrhea

Â Excessive diuresis

What causes blood not to get to the 
kidneys?

Â No pump

Â Myocardial dysfunction

What causes blood not to get to the 
kidneys?

Â.ƻŘȅ άǎƘǳƴǘǎέ ōƭƻƻŘ 
away from the kidneys

Â Hormones that 
maintain renal 
perfusion are blocked
Â AII 

Â ACE-I or ARB

ÂtDΩǎ
Â NSAIDs and COX-нΩǎ 

Â Disease states
Â Sepsis

Â Hepatorenal syndrome

What causes ARF?

Â Blood cannot get to the 
kidney - Pre-renal

Â No blood

Â No pump

Â Blood goes somewhere 
else

Trick ςthe kidneys are very smart!

Â Less urine
Â More concentrated
Âҧ ¦ǊŜŀ ǊŜŀōǎƻǊǇǘƛƻƴ
Â BUN increases more than expected

Â Elevated BUN:Creatinine Ratio
Â Normal 10:1
Â Pre-renal azotemia

Â ~20:1

Â BUN 157 mg/dl, Cr, 7.2 mg/dl
Â BUN/Cr = 21.8

Case #2

Â 28 year old involved in motorcycle accident.  
Â In ER has BP 90/40 with HR 128.  
Â He undergoes CT scan with contrast and then is 

taken to the OR for exploratory laparotomy.  
Â During surgery he require norepinephrine infusion to 

maintain his BP
Â 12 hrs later he is noted to have urine output of 10 

ml/hr. 
Â Three days later he is noted to have BUN 74 and 

creatinine 7.6.
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What causes ARF?

Â Blood cannot get to the 
kidney

ÂάtǊŜ-ǊŜƴŀƭέ

Â Glomeruli and tubules 
cannot function

Â Intrinsic

Parenchymal ARF

Acute Glomerulonephritis

Acute Tubular Necrosis

Acute Interstitial Nephritis

Vasculitis

Fever, night-sweats, 
Weight loss

Antibody 
Cross-reactivity

(Lungs)

Immune-complex
Deposition

Chronic Infection
(Endocarditis, HCV,

Osteomyelitis)

Generalized
Immune Disease

(SLE)

Parenchymal ARF

Acute Glomerulonephritis

Acute Tubular Necrosis

Acute Interstitial Nephritis

Nephrotoxin
Exposure

Exogenous
(Medications,
X-ray contrast)

Endogenous
(Myoglobin)

Decreased O2 delivery

Surgery

Hypotension
And/or

Vasoconstrictive
Agents

Parenchymal ARF

Acute Glomerulonephritis

Acute Tubular Necrosis

Acute Interstitial Nephritis

Non-allergic

Proteinuria
(NSAIDs)

Allergic

Eosinophiluria

Skin rash

Trick

ÂBUN:Creatinine ratio is normal, ~10:1

Case #3

Â 74 year old gentleman with a 30+ year history of 
DM, with complications including retinopathy, 
neuropathy and enteropathy.

Â Chief complaint is that he ƘŀǎƴΩǘ άǇŀǎǎŜŘ ǿŀǘŜǊέ ŦƻǊ 
three days.

Â PEx:  Grapefruit-sized mass in lower abdomen, non-
tender

Â BUN 141, creatinine 12.8
Â.ƭŀŘŘŜǊ όάfoleyέύ ŎŀǘƘŜǘŜǊ ŘǊŀƛƴǎ мнлл ŎŎ ƻŦ ǳǊƛƴŜΦ
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What causes ARF?

Â Blood cannot get to the 
kidney

ÂάtǊŜ-ǊŜƴŀƭέ

Â Glomeruli and tubules 
cannot function

Â Parenchymal

Â Urine cannot get out

ÂάhōǎǘǊǳŎǘƛǾŜ ǳǊƻǇŀǘƘȅέ

Obstructive uropathy

ÂBladder cannot empty 
ÂUrethral obstruction, e.g., BPH

ÂBladder cannot squeeze
ÂNeurogenic bladder

ÂUrine cannot get from kidneys to bladder
ÂUreteral obstruction, e.g., pelvic malignancy, 

kidney stones

ÂRenal tubular obstruction

What caused the ARF?

Diagnostic hints from selected 
laboratory test

Urinalysis

Dysmorphic RBC suggests glomerulonephritis

Urinalysis

Renal tubular epithelial cells suggest ATN

Urinalysis

Urine eosinophils suggest acute 
tubulointerstitial nephritis
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Renal ultrasound

Normal Hydronephrosis

Most common cause of ARF

Â Pre-renal azotemia

Â Acute tubular necrosis

Â Both are associated 
with hypotension and 
oliguria

Differentiating pre-renal azotemia and 
ATN

ÂLƴǘǊŀǾŀǎŎǳƭŀǊ ǾƻƭǳƳŜ ŘŜǇƭŜǘƛƻƴ όάǇǊŜǊŜƴŀƭ 
ŀȊƻǘŜƳƛŀέύ

ÂTubules maximally reabsorb Na+ (>99%)

ÂAcute Tubular Necrosis

ÂTubules that concentrate urine and reabsorb Na+

are damaged

ÂDo NOT maximally reabsorb Na+ (<99%)

Fractional excretion of sodium (FENa)

ÂCalculates percentage of filtered sodium that 
is excreted in urine

ÂFENa = (UNa / PNa) / (UCr / PCr) 

ÂPre-renal azotemia

Â< 1%

ÂATN

Â>1%

Acute Renal Failure

Â What caused it?

Â What are you going to 
do about it?

Indications for emergent dialysis

ÂRefractory, life-ǘƘǊŜŀǘŜƴƛƴƎ Χ

ÂHyperkalemia

ÂPulmonary edema

ÂAcid-base disorders, 

ÂAnemia with volume overload

ÂSpecific drug overdoses (lithium, ethylene 
glycol, methanol)
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Evaluation of Acute Renal Failure (ARF)

Â What caused it?

Â What should be done 
about it?

Â Treat underlying cause

Â Treat complications


