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Liver Signs and Symptoms and Laboratory Tests

Common Lab Values In Liver Disease

AST and ALT

Clinical Manifestations of Liver Disease
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Liver function tests

Screening of healthy populations has revealed that 1%-6% of asymptomatic individuals have abnormal liver tests.  The prevalence of liver disease is lower (less than 1%).

Common Lab Values In Liver Disease

Liver Assessment (liver function tests are as they do not tell the function but destruction of the liver) Most of these are on a CHEM 23 or 16

AST and ALT:

ALT (SGPT):  is found primarily in the liver (cytoplasmic) with a reference range of  0 –50.  

AST (SGOT) is present in a wide variety of tissues, primarily in the mitochondria. RR: 0 -50. AST is considered more indicative of inflammation than ALT. 1AST is primarily in the liver, but is also found in the heart ((AST, N ALT) and skeletal muscle
Elevated AST and ALT indicate hepatocellular necrosis

1. Mild elevation [2-3 x normal] of AST and/or ALT are found in:  fatty liver, nonalcoholic steatohepatitis, chronic viral hepatitis.  A 3-fold rise in AST with drug administration is the limit of drug tolerance
2. Moderate elevations [3-20 x normal] are found in: chronic viral hepatitis, alcoholic hepatitis, misc. chronic liver diseases.
3. Marked elevation [>20x normal] found in:  severe acute viral hepatitis, toxic or drug-induced hepatic necrosis, shock or ischemia to the liver.

Serum aminotransferases increase with ischemic liver disease, viral hepatitis and toxic hepatitis.  With progression these levels may decrease as liver cells die and no longer release enzymes thus decreasing levels in a severe condition could be a poor prognosis. In obstructive jaundice:  rarely > 10 fold rise over normal


The AST/ALT ratio is also used for diagnostic assessment.  An AST/ALT ratio greater than implies more severe liver damage (cirrhosis, fibrosis) and greater than 2 is highly suggestive of alcoholic liver disease and is usually seen with elevations of GGT, HDL, decreased albumin (less than 3.5 in 65% of alcoholic hepatitis), prolonged prothrombin time, elevated MCV and decreased platelets. ALT > AST indicates non-alcoholic steatohepatitis or benign hepatic steatosis.  AST:ALT less than one implies a less severe liver disease (viral hepatitis)

Albumin, PTT, bilirubin and ALT:AST are, together, the indicators of liver disease progression over time.  If ( HDL and high cholesterol, that is likely due to alcohol.  Even though HDL is elevated, there is still oxidation occurring.  

Alk. Phos and GGT indicate gall bladder condition, particularly cholestasis (as opposed to Alk Phos  w/o GGT) or obstruction. Alk. Phos.  is found in liver, bone, small bowel, kidney and placenta.   Thus, there are alkaline phosphatase isoenzymes

a. bone, liver (,placenta):  difficult to differentiate ( use isoenzymes

b. may indicates hepatic metastases:  cancer or granulomatous disease

c. growth ( ( levels, also Pagets disease, hyperthyroidism, blockage of the bile ducts (1(stones; tumor) or drug induced cholestasis

The hepatobiliary origin of Alk. Phos.  is confirmed by a parallel elevation of GGT. If alk phos is high, look at GGT to confirm a hepatic problem.  In cholestasis, Alk. Phos. is released into the serum from the hepatocyte cell membranes due to the detergent effect of retained bile acids.Alk. Phos. may also be elevated in parenchymal liver disease, esp. alcoholic liver disease and infiltrative processes (i.e. neoplasms).  
· GGT (gamma glutamyl transferase) increases in primary cholestasis; but is not as sensitive as alk phos.  GGT is best used to confirm hepatic origin of elevated ALT.  Isolated elevation of GGT may indicate increased activity of cP450 enzymes and/or excess fat deposits in the liver. However, an isolated rise in GGT does not typically require extensive investigation. GGT RR: 5 - 70 (male); 2 - 55 (female).  Gilbert’s has an elevated GGT as does alcohol use.  Therefore, rule out alcohol use before Dx Gilbert’s (can see increased bilirubin and indirect bilirubin)

· 5’ nucleotidase: differentiates bone vs. liver alk phos; found in bile canaliculi sinusoidal membranes of the liver. The specific indication for use in indication of a liver source of alk phos. (essentially, it is only a liver enzyme but is not as sensitive to changes as alk. phos).
Clinical Manifestations of Liver Disease

· Jaundice – most specific symptom of Liver disease.  Most common cause of Jaundice:

· Viral hepatitis

· Drug-induced liver disease

· Alcoholic liver disease

· Ascites
· Esophageal varices
· Abdominal discomfort

· Changes in mental status

· Pruritis w/o rash

Non-specific Constitutional symptoms

· Anorexia

· Fatigue

· Malaise

· Weight loss

· Nausea

· Fever

Portal Hypertension 

· result of cirrhosis

· develops when the portal pressure exceeds inferior Vena Cava pressure by at least 5mm/hg

· Clinical Manifestations:

· Ascites

· Esophageal varices

· Hepatic encephalopathy

· Hepatorenal syndrome

Other Liver Disorders

· Inherited disorders

· Alpha antitrypsin deficiency

· Hemochromotosis

· Wilson’s disease

· Autoimmune causes

· Autoimmune hepatitis

· Primary biliary cirrhosis

· Sclerosing Cholangitis

· Hepatic effects of Systemic disease

· Budd – Chiari Syndrome – secondary to Polycythemia vera

· Estrogen Induced hypercoagulability 

· Hepatic abscess of Amebiasis

· Hepatic Neoplasms – primary and metastisis

Liver function tests

Serum Bilirubin:  250-350 mg/day produced; circulates bound to albumin (unconjugated ( 1( from RBC’s)); extracted by liver and conjugated (see back of 3rd page of handout):  esterification of proprionic acid, major conjugate is diglucuronide (70-90% of conjugate)( excreted in canaliculi((colon (excretion or reabsorption) and kidney (small amount of urobilinogen is normal; bilirubin is abnormal- conjugated will only appear as unconjugated is insoluble) thus normal liver function intestinal flora (breakdown into stercobilins and urobilinogen) and colon function are important in proper catabolism.

1. Types:



a. 
total (conjugated + unconjugated):

b. 
direct (conjugated):

c.  
indirect (unconjugated; mathematical value) (~ early hemolysis





G6PD (-) hemolysis, measure bilirubin 24 hrs later ( ( total and indirect ; 48 hrs later ( ( in all three




d.
urine:  ( uribilinogen in hemolytic processes

2. Conditions:  

a. hyperbilirubinemia + hyperurobilinogenemia:  hepatic canaliculi block ( impaired excretion of conjugated pigements

b. hyperbilirubinemia +  hyperbilirubinuria (no urobilinogen in urine):  obstruction: stones, stricture, tumor ( no stercobilins, urobilinogen in stool ( grey, pale stool

	
	Serum Bilirubin
	Urine Bilirubin
	Urine Urobilonogen

	Hepatitis
	( conjugated
	
	( early on
	N:  normal enteric circulation

	Cholecystitis
	( conjugated
	
	( d/t back flow
	(:  ( enteric circulation

	Hemolysis
	( eventually conjugated
	(unconjugated 
	none
	(


Evaluation of the Jaundice Patient::  serum bilirubin must be > 2-3 mg/dL

-most instances are d/t cholestasis:  dark urine and pruritis

   
-( serum cholesterol up to 1000mg/dl


-Dx:  ultrasonography:  if biliary tree is not dilated ( intrahepatic cause

-drug induced liver disease:  toxic exposure, anesthetic reaction

-viral exposure

-blood transfusion/ hemolysis:  rarely does any  hemolysis cause total bilirubin > 8 mg/dL

-sexual practices

-alcohol ingestion

A. Total serum proteins

1. albumin:  ~120 mg/kg synthesized daily and liver has ability to double synthesis rate if levels fall; serum half life of 14-20 days

a. ( synthesis:  liver (alcohol ingestion), malnutrition

b. ( destruction:  

c. ( loss/excretion:  renal, extravascular (edema, ascities)

2. A/G ratio (chem screen, protein electrophoresis)

a. ( A:G (( albumin, ( globulins):  chronic liver disease

b. highest globulins occur in autoimmune hepatitis:  ( IgG

c. ( IgA:  alcoholic liver disease

d. ( IgM:  primary biliary cirrhosis (usually presents with a polyclonal gammopathy)




e. (-1-antitrypsin deficiency:  low (1-globulin fraction

B. Ceruloplasmin:  glycoprotein carrier of copper and synthesized by the liver

1. Wilson’s disease:  accumulation of copper in the hepatocytes, cornea and brain d/t a lack of ceruloplasmin

C. Other tests (not normally as part of the panel)

1.  
LDH:  not as sensitive or specific as above tests



2.
Alpha Fetoprotein:  low levels in an adult (high levels ind.  trauma w/ regenerating hepatocytes or neoplasm)




-cirrhosis, fibrosis (strong correlation)

3. Procollagen III Peptide:  best correlation to the presence of fibrosis
-split from collagen by procollagen peptidase


4. Hemostatic Tests:  up to 75% of pt w/ profound liver disease have hemostatic defects (ecchymoses, petechiae, purpura (( direct hemorrhage).  Coagulation and anit-coagulation factors are both made in the liver.  Thus DIC is commonly associated w/ end stage liver disease

a. Prothrombin time (extrinsic)

b. clotting factors (vitamin K dependent):  II, VII, IX, X

5. Cholesterol:  ( levels w/ liver disease/hepatocellular injury d/t lack of lipoprotein synthesis.  ( levels in cholestasis (mechanism unknown?)

6. Triglycerides:  ( levels w/ hepatocellular damage, esp. alcoholic fatty liver, impaired lipolysis, ineffective clearance

7. ammonia:

D. Imaging

1.  
Ultrasound:  hepatomegaly, chem screen w/ ( alk phos/ GGT/ 5’ nucleotidase (obstruction indicators)

a. determines dilation of bile duct,  extrahepatic blockage (stones)

b. needle guidance

c. liver inflammation



2. 
Computed Tomography:  focal masses, lesions

3.
MRI:  vascular patency, lesions, masses

4.
Endoscopic Retrograde Cholangiography:  inflammation, neoplasm, obstruction, possible removal of stone/obstruction, open duct, dilate stricture  (complications (<1%):  perforation, sepsis)

5.
Percutaneous Transhepatic Cholangiography:  lesions at bifurcation of common hepatic duct and above; same uses as above 

E. Needle Biopsy:  Gold Standard  for Dx of fibrosis

25% error rate, use coagulation tests prior to biopsy, best if serial biopsies are used vs. a  one time biopsy








