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Definitions

• Liver Enzymes versus Liver Function
• ALT,  AST,  ALP,  GGT are markers of liver injury, not 

liver function, and should be referred to as liver 
chemistries or liver tests.
• ALT,  AST: hepatocellular
• ALP, GGT: cholestatic
• Albumin,  INR are markers of hepatocellular function.
• Bilirubin can be increased if hepatocellular dysfunction or 

in impairment in bile flow.
• Others:  LDH maker of hepatocellular damage, 

lactate and glucose are markers of metabolic 
function, cholesterol is marker of biosynthetic 
function…

• Liver failure by definition is the inability of the 
liver to perform its normal synthetic and 
metabolic function.

ALT located in cytoso l
AST located in m itochondria and cytoso l
ALP located on canalicu lar surface
GGT located on canalicu lar surface and in m icrosom e

Think about the pattern:                
Half-lIves and progress of disease

ALT- 47 hours                 

AST- 17 hours                 

ALP- 7 days              

Albumin- 3 weeks      

Bilirubin- 2 weeks            

INR- 1 day

AST > ALT seen in:              

- alcoholic liver disease         

- NAFLD                            

- liver cirrhosis                  

- mitochondrial damage (ie

seen in Wilson’s, some drug 

injuries).

• If biochemistry does not follow this pattern, consider alternative
causes of abnormal labs:
• Ex. elevated INR- ? Vit Kdeficiency, antibiotics, etc.
• Ex. lowalbumin- ? Renal or cardiac disease, etc.
• Ex. elevatedbilirubin- ? Gilbert’s, hemolysis, etc.
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Algorithm for investigating abnormal 
liver enzymes: ALT& AST

AST, ALT < 5ULN               
(typically <200 and chronic)

AST, ALT > 5-15 ULN                                         
(typically >1000 and acute)

Chronic HBV, HCV
Acute viral hepatitis
Alcoholic liver disease
NAFLD
Drugs, toxins
AIH
Metabolic disease (HFE, ⍺1AT, Wilson’s)
Non hepatic

Acute viral hepatitis (HAV, HBV, HCV, HEV, CMV, EBV, HSV)
Reactivation of HBV
Drugs and toxins
Wilson’s disease
Acute bile duct obstruction
Hypoxic Hepatitis (ie ischemic/shock liver)
Acute AIH
Acute Budd Chiari syndrome

Step 1: Repeat blood work

Step 2:  Take a history

Algorithm for investigated abnormal liver 
enzymes (ALP)

Hepatic Disease Biliary Disease

Primary biliary cholangitis
Medications/ drug injury
Infiltrative Disease (sarcoid, granulomatous, 
lymphoma, etc)
Congestive hepatopathy
Hepatic Abscess

Primary Sclerosing Cholangitis
IgG4 sclerosing cholangitis
Malignant obstruction

Step 1: Repeat blood work

Step 2:  Take a history

Step 3: If elevated ALP with normal bilirubin, check GGT to confirm liver origin

Step 4: Is duct dilated on ultrasound? Differentiated hepatic vs biliary disease

Differential Diagnosis
Pattern Disease Investigations

Hepatocellular HBV, HCV HBsAg, HBcAb, HBsAb, HCV Ab (if + then PCR)

Alcohol Based on history

NAFLD Diagnosis of exclusion (I check fasting glucose, insulin or2 hr glucose 
tolerance test or HbA1c, and lipid profile)

Hemochromatosis Fe, TIBC, sat index, ferritin (if sat index>45% then HFE genetics)

Autoimmune Hepatitis Quantitative immunoglobulins (IgG, IgA, IgM),  ANA,  AMA,  ASMA,  +/- IgG4

Alpha-1-antitrypsin Alpha-1-antitrypsin level (if low then lab will automatically run phenotyping)

Vascular Ultrasound with dopplers

Wilson’s disease Ceruloplasmin, copper (if ceruloplasmin low then 24 hr. urine copper level)

Cholestatic Primary Biliary Cholangitis Quantitative immunoglobulins (IgG, IgA, IgM),  AMA,  ANA,  ASMA

Sclerosing cholangitis MRCP (for large duct disease), liver biopsy (small duct disease), IgG4

Either Medications and toxins Based on history, tox screen

Calgary NAFLD path to care
Who to test?      ALT 
> 2 ULN           for > 6 

months

What to test for?
r/o meds, herbals.
HBV, HCV, AIH, HH, 

Celiac, +/- WD

Typically for ALP 
guidelines suggest 

workup when   
ALP> 1.5 ULN

Risk of liver biopsy outweighs 
benefit if ALT, AST < 2 ULN 

therefore expectant Mx 
suggested with labs q6m.                            

Kwo et al. 2017;                    
Sorbi et al. 2000
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