Outline of Lecture 17 (02-20 PP; Mezey)

Pathophysiology of Normal and Abnormal Liver Function
LIVER FUNCTIONS


metabolism, detoxification, storage, digestion

LIVER TESTS

Test of overall liver function: serum bilirubin

Bilirubin metabolism involves liver uptake, metabolism, and secretion


Indirect (unconjugated) bilirubin (not excreted due to binding to albumin) uptake by liver ( conjugation to direct form (colored) in hepatocyte ( secretion into bile ( bacterial reduction into urobilinogen (colorless) ( excretion mostly via stool and 2% by urine


Normal:  total bilirubin ~1 and direct bilirubin < 20% of total


DDx of jaundice


- Hemolysis:  ( indirect bilirubin ( ( urine urobilinogen but no liver disease (nl direct bilirubin, nl urine and stool color)



- Liver disease: ( direct bilirubin, dark urine and nl to light stool, nl or ( urobilinogen



- Biliary obstruction: ( direct bilirubin, dark urine & light stool, ( urobilinogen

Tests of liver injury: AST, ALT

- They’re principally found in liver, hence presence in serum indicates liver injury (though they’re also found in muscle, etc); serum levels are affected by rate of synthesis, release, and clearance

- Moderate values don’t indicate extent of necrosis well, but is useful in following course of dz

- Rapid decline from high levels with t1/2 ~ 2-3 days does NOT indicate improvement; it indicates single episode of necrosis, eg due to hypotension or fulminant hepatitis


- Elevations > 500IU rare in extrahepatic obstruction longer than 24-78 hr duration

Tests of cholestasis

- Alkaline phosphatase: made by liver and secreted into bile, and ( AP principally indicates cholestasis, but it’s also made by bone (eg Paget’s disease) and placenta (eg 3rd trimester)


- 5’-nucleotidase: a related phosphatase specific for liver & can confirm ( AP due to liver disease

- (-glutamyl transpeptidase can also confirm cholestasis, but can be ( by meds and alcoholism
Tests of liver synthetic capacity

- Prothrombin time: prolonged in vitamin K deficiency ( ( synthesis of factors I, II, V, VII, X


- Serum albumin: normally maintains osmotic P, but ( in malnutrition, nephrotic syndrome, etc
Tests of hepatocellular function

- 14C-aminopyrine: tests P450 system, but only used for research purposes


- Urea synthesis: not covered
Tests of specific liver diseases: see notes
LIVER DISEASES
Cholestasis


- Def: decreased bile flow, due to intrahepatic or extrahepatic (biliary obstruction) causes


- Presentation:  jaundice, pruritis (due bile acids in circulation) and appropriate labs (( bilirubin, ( AP or relatives, ( bile acids)

Primary biliary cirrhosis


- Presents with fatigue, pruritis, xanthoma, & antimitochondrial antibodies


- Rx ursodeoxycholic acid slows progression (displaces bile salts from enterohepatic circulation), cholestyramine (for pruritis), Ca/vit D/bisphophonates
Hepatitis


Drug induced hepatitis



- Acetaminophen is hepatotoxic in large doses (>15g) or less with alcohol (>3g)



- Progression: anorexia & N/V ( sx abate ( overt hepatitis ( highly fatal (6-25%)



- Rx N-acteyl cysteine if < 16 h, supportive, liver transplant



- See notes for list of other drugs


Autoimmune hepatitis



- Presents with liver disease at any stage, but esp acute hepatitis, with extrahepatic sx


Chronic viral hepatitis [Sec 02/Lec 07]


- HepA: test IgM antiHAV



- HepB: test HBsAg, IgM antiHBc



- HepC: test antiHCV, HCV-RNA


Alcoholic hepatitis/cirrhosis


- Progression:  ethanol ( fatty liver (( alcoholic hepatitis) ( cirrhosis



- Requires at >3-4 drinks/day for men or >1-2 drinks/day for women


- Risk factors: female gender, aldehyde dehydrogenase deficiency, poor nutrition



- Labs: low elevations of transaminases (300IU) with AST > ALT



- Rx abstinence (requires lots of family and work support)

Nonalcoholic steatohepatitis



- Affects adult obese women


- Resembles alcoholic hepatitis but ALT > AST and bright liver (fat) on US and maybe ( iron and ferritin

Metal storage diseases

Hemachromatosis


- Def: iron storage disease with widespread tissue injury (due to iron deposition or its secondary effects)


- Rx phlebotomy or iron chelating agents


Wilson’ disease



- Def: an AR genetic disease of copper accumulation and deposition in liver and brain



- Rx d-penicillamine (copper chelating agent)
Other

Porphyria cutanea tarda


- Def: uroporphyrinogen decarboxylase deficiency resulting in skin photosensitivity and liver disease
