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The abnormal liver chemistry test can be a marker of a serious condition and should not be overlooked.                                                  
A.  Non-hepatic causes of LFT’s abnormalities should always be considered:                                                         

· Decreased albumin – protein losing enteropathy, nephrotic syndrome, malnutrition, congestive heart failure. 

I

· increased alkaline phosphatase (AP) – bone disease (Pagets’ Disease, placenta, hyperparathyroidism, malignancy) Obtain GGTP, 5’nucleotidase, or serum leucine aminopeptidase to determine origin of AP elevation is hepatic.        

· Elevated AST (SGOT) – Can also occur as a result of myocardial infarction and muscle disorders such as rhabdomyolysis (obtain MB-CPK and CPK if history warrants).                                                                               

· Elevated Bilirubin – Hemolysis, sepsis, ineffective erythropoeisis, hematoma, Gilbert’s syndrome, medications (obtain bilirubin fractionation, LDH, urine Bili, peripheral blood smear). 

· Elevated Prothrombin – antibiotics, anticoagulant use, deficiency of vitamin K, malabsorption syndromes. 

Hepatitis: Patients generally present two ways for evaluation.  The first and most common is the asymptomatic person who is found on routine screening to have an elevated ALT, AST, bilirubin, and/or Alk Phos.  The second is the patient who presents with symptoms (e.g., jaundice, nausea, right upper quadrant pain).  

Evaluation of AST/ALT Abnormality: 

Recommended panel for asymptomatic ALT/AST elevation

1.  HCV ELISA antibody   (Hepatitis C rarely presents as an acute symptomatic infection)

2.  Ferritin with iron panel  (R/O hemochromatosis)

3.  ANA    (R/O Autoimmune hepatitis)

4.  ASMA (R/O Autoimmune hepatitis)

5.  A1AT   (R/O alpha-one-antitrypsin deficiency)

6.  Ceruloplasmin (R/O Wilson’s disease)

7.  HBsAg and anti HBc (R/O chronic hepatitis B)

8.  Lipid panel and screen for glucose intolerance (R/O fatty liver disease)

Other lab tests to pay attention to:

· Platelet count is sensitive marker for hypersplenism and evidence of portal hypertension.  Consider liver disease in patients with thrombocytopenia.

· Difference between total protein and albumin.  A wide discrepancy indicates an elevated gamma globulin and should clue one into the possibility for the diagnosis of autoimmune hepatitis.

· An Quantitative IgG is helpful is autoimmune is a consideration

Do not miss treatable liver disease!!!!!!!!!!!!!!!!!!!!!!  One isolated ALT elevation may be only hint that patient has a liver disease.  

D. Specific Diseases

Nonalcoholic Fatty Liver Disease (NAFLD)

1. Most common cause of non-A, non-B, non-C chronic hepatitis (epidemic in the USA)

2. Risk Factors- Obesity, diabetes, hyperlipidemia, medications (Tamoxifen, Emycin, amiodarone, MTX, steroids)

3. Diagnosis- Liver biopsy  (Fat on ultrasound exam is helpful but not diagnostic)

4. Spectrum of disease:

Steatosis – Benign

NASH (fibrosis and inflammation) – 10-20% may progress to cirrhosis

5. Treatment

· Weight loss

· Stop offending drug

· Diabetic and lipid control

Hemochromatosis.

1. Incidence of genetic hemochromatosis is 1/200-1/250 (Caucasian population)

2. Autosomal recessive

3. Genetic defect located to the HFE gene on chromosome 5 (causes inability to down-regulate Fe absorption)

Primary defect is C282Y substitution, secondary defect H63D substitution

4. Complications – cirrhosis, hepatocellular carcinoma, diabetes, CHF, arthritis, and decreased libido 

5. Diagnosis- Elevated ferritin (usually greater than 600) with saturation of Fe/TIBC >50%, liver biopsy

            Genetic testing for HFE gene defect is available (Cost at WRAMC 144.00)

6. Treatment - Phlebotomy

Alpha-one-antitrypsin deficiency (A1AT)

1. Incidence 1/1600 (Caucasian population)      Autosomal recessive

· Genetic defect - glycoprotein encoded by a 12.2 kb gene located at the protease inhibitor locus on chromosome 14. Over 75 allelic variants of A1AT have been identified. 

2. Liver disease is caused by accumulation of abnormally folded A1AT molecules in the endoplasmic reticulum of hepatocytes.

3. DX: low serum A1AT level and the presence of PAS positive, diastase–resistant globules in  hepatocytes.

4. For adults who do not manifest disease in childhood, the chances that the disease will become clinically apparent increase as the individual ages.

5. Plasma concentrations of A1AT increase three to fivefold in response to inflammation.

Wilson’s Disease 

1. Caused by an inherited defect in the incorporation of copper into ceruloplasmin and the hepatic biliary excretion of copper leading to excessive accumulation of copper in the liver and brain.

2. Prevalence is 1/30,000 births         Autosomal recessive

3. Extrahepatic manifestations and symptoms:

 
Neurologic- involuntary movements, spasticity, dysphagia, dysarthria, psychoses


Hemolysis


Renal tubular defects


Kayser-Fleischer rings

4.  Genetic defect:

· Wilson’s disease gene is named ATP7B and is located on chromosome 13.  

· The gene codes for an ATP-dependent metal transporter. > 60 specific mutations have been identified.
5.    Diagnosis: Low ceruloplasmin, Elevated urine copper and free serum copper, Slit-lamp detection of K-F rings, Liver biopsy -elevated liver copper.  Commercial assays to detect gene defects are not yet available.  Newer lab techniques may eventually provide an efficient method to screen for these defects.

Autoimmune Hepatitis

1. Can present acutely or with asymptomatic enzyme elevations

2. Predominately a female disorder

3. Consider in a female who presents with amenorrhea, acne, fatigue, and elevated liver enzymes

4. Diagnosis: Type I – positive ANA/ASMA, elevated IgG

          Type II – positive anti-LKM1  (usually seen in age group less than 20 years old)

          Type III – positive soluble liver antigen (SLA)  

5. Liver biopsy shows piecemeal necrosis.  25% have cirrhosis at presentation.

6. Treatment:  Immunosuppression with Prednisone and azathioprine

E.  Acute Symptomatic Hepatitis

Recommended panel for acute symptomatic ALT/AST elevation
1.    HCV ELISA antibody: consider HCV RNA if ELISA is negative and HCV is suspected

2. HBsAg, anti HBc, anti HBS

3. HAV IgM

4. ANA and ASMA   (R/O Autoimmune hepatitis)

5. Ceruloplasmin (will delete if over 50)  (R/O Wilson’s disease)

6. A1AT (in children)

Specific Diseases

Alcoholic hepatitis

1. Clinical presentation – asymptomatic hepatomegaly to severe hepatic decompensation.

2. AST < 300 – 500,  AST/ALT > 2.   

3. With severe disease there is coagulopathy, jaundice, fever, leukemoid reaction.  Patients may require steroid tx.

Hepatitis A 

1. Small RNA virus, enterically transmitted (fecal-oral spread)

2. Incubation period 30 days

3. Anti-HAV IgM is diagnostic test for acute infection

4. Anti-HAV IgM generally persists for 2-6 months (may persist for 12 months)

5. Anti-HAV IgG persists for life and confers long lasting immunity

6. Hepatitis A does not cause chronic liver disease.  However, hepatitis A may manifest with prolonged cholestasis or with relapsing symptoms.  Illnesses are generally less than 6 months.

7. HAV vaccines:                                                                                                             

· FDA – approved Harvix, VAQTA, administered 2 or 3 dose schedule depending on age and dose of vaccine        Twinrix is combined HAV and HBV vaccine administered at 0, 1, and 6 months.                      

· Protective levels of antibody occur within 1 month of vaccination dose 

· Vaccines should be administrated to these individuals:                                                      

· - Individual traveling to intermediate or high risk areas – SE Asia, Central and South America, Africa.                   - - Children and adults living in communities of high rates or outbreaks of hepatitis A.                         

· Individuals engaged in high-risk behavior. 

· Patients with chronic liver disease.  (Check HAV status in all your pts. with chronic liver disease)             

· Individuals with occupational risk – Primate handlers, day care center workers. 
· Boosters are not recommended.
· HAV Immunoprophylaxis: Gamma Globulin:                                         

· Travelers:  short term< 1 month 0.02ml/kg.                                                                       

· Post exposure contacts of HAV – 0.02ml/kg within 1-2 weeks of exposure

Hepatitis B
1. DNA virus, transmitted through infected blood and body fluid.  

2. 10 % of adults with acute infections become chronic

3. A patient is classified as having chronic hepatitis B if the infection persists longer than six months.  The younger the age of acquisition of HBV infection, the higher the chance to become a chronic carrier.  

4. Chronic infection can lead to cirrhosis and predispose to hepatocellular carcinoma. 

5. Infants born to + HBsAg mothers should be treated with HBIG and vaccinated at birth.

6. Hepatitis B treatment issues: (1 million with chronic infection in the US)

a. Chronic Carriers (+HBsAg positive for longer than six months) should be evaluated to determine if he/she is an active replicator.  Markers of active replication are hepatitis B viral DNA and HBeAg.  Patients with Chronic HBV and who are positive for markers of replication are eligible for antiviral therapy with either interferon alfa or nucleoside analogues (lamivudine or adefovir)

 Hepatitis B Serology 

HBsAg  - Outer shell of this virus is called the hepatitis B surface antigen. (+) Result denotes active infection.
HBeAg  - Part of inner core antigen. Persistence denotes active hepatitis replication.  Must be HBsAg positive to be HBeAg positive.


Anti-HBs - Antibody to the surface antigen. Positive result denotes clearance of and protection from infection.  The neutralizing antibody.  Will be positive post vaccination.

Anti-HBc IgM - Antibody to the core antigen.  Generally positive during acute infection and if replication persists

Anti-HBc IgG - Denotes prior infection

Anti HBe - Denotes clearance of the e antigen  

HBV DNA - Measures presence of DNA in the serum, denotes active replication of hepatitis B if positive 
Delta hepatitis


1. Incomplete RNA virus that can only exist in association with hepatitis B

2. Will present as a co-infection with hepatitis B or as a super infection in a patient with chronic hepatitis B 

3. In USA, risk factor is IV drug use

4. Delta antigen and antibody tests are available

Hepatitis C
1. Small RNA virus, (4-5 million people with chronic infection in the U.S.)

2. Spread by parenteral exposure, IV drug use and blood transfusion (rare sexual or mom-infant transmission)

3. Hepatitis C infection is the most common cause of chronic viral hepatitis in the U.S. and accounts for highest 
 percentage of patients on liver transplant lists.

4. Diagnosis by HCV ELISA. Confirmed with HCV RNA by PCR.    

5. Positive HCV RNA by PCR required prior to treatment.  

6. 80% of patients infected will develop chronic infection

7. Antibody is detectable 6-12 weeks following infection

8. Can cause autoimmune problems: cryoglobulinemia, PCT, vasculitis

9.  Treatment issues for hepatitis C.

a.  Standard therapy is pegylated interferon alfa combined with ribavirin 

b.  Genotypes 2 and 3 respond better than genotype 1 (Genotype 1 accounts for 80% of U.S. infections)

c.  Sustained response rate for Genotype 2/3 is 80% (treatment for 6 months)

d.  Sustained response rate for Genotype 1 is 30-40 % (treatment for 12 months)

e.  Low viral load, female gender, decreased liver fibrosis, non-African American race are additional factors 
                
 that favor a response to anti-viral therapy.

f. Principle side effect of ribavirin is hemolysis.  Ribavirin is also teratogenic.

g. Interferon side effects: Flu symptoms, depression, anxiety, neutropenia  

Hepatitis E
1. Enterically transmitted small RNA virus

2. Primarily limited to third world countries  (consider in military personnel returning from overseas)

3. Clinical illness similar to hepatitis A

4. High mortality seen in pregnant females

5. ELISA and Western Blot antibody and HEV RNA tests are available in specialty labs.

SPECIFIC CHOLESTATIC LIVER DISEASES   (Cholestasis-inhibition of bile flow)

A.  Primary Sclerosing Cholangitis  (PSC)

-  Inflammatory thickening and segmental fibrosis of the larger bile ducts (etiology unknown)

-  Occurs primarily in young males under the age of 45

-  75% of patients also have ulcerative colitis

-  5% of patients with ulcerative colitis will develop PSC

-  Very high risk for eventual development of cholangiocarcinoma

-  No effective medical therapy

B.  Primary Biliary Cirrhosis  (PBC)
-  Autoimmune disorder of the very small bile ducts.  These ducts are slowly damaged and then disappear. 

-  Occurs primarily in middle aged females (primary complaint is pruritus)

-  Elevated alkaline phosphatase (often found spuriously)

-  Positive titer of anti-mitochondrial antibody (AMA) and IgM is often elevated

-  Treatment- Ursodeoxycholic acid (delays time to liver failure/need for liver transplantation)

Fast Facts: 

In the absence of liver disease, patients with severe hemolysis rarely have a serum bilirubin level greater than 4-5 MG/DL. 

Immunoglobulins and liver disease
a. Elevated levels of IgG are usually present in autoimmune chronic hepatitis

b. IgA can be elevated in alcoholic liver disease

c. IgM is elevated in primary biliary cirrhosis

Clotting factors

         
a. 11/13 clotting factors are made in the liver

b. Vit K dependent factors are (II, VII, IX, and X)

c.  Factor VII is the best index of severity for liver disease/ prognosis (short t 1/2, 1/2 day)

d.  PT that cannot be corrected with Vit K denotes severe liver disease and poor prognosis.

Differential of tea colored urine is bilirubinuria, myoglobinuria, and hemoglobinuria


Alpha-fetoprotein (AFP)

a. Elevated in 60% of patients with hepatocellular carcinoma

b. Can be elevated in patients with hepatitis in the absence of carcinoma

ALT/AST If levels are greater than 1000, suspect viral, toxic or ischemic injury

Bilirubin will rarely rise greater than 30-35 MG/DL unless renal dysfunction is present.

Total bile duct obstruction- bilirubin will raise 1-2 mg/day

Uncongugated bilirubin is water insoluble and will not be excreted in the urine

Think Drug Hepatitis (Prescribed/OTC/Supplements) in patients who do not have an identifiable source of their hepatitis.   

Celiac disease (sprue) has also been implicated as a cause of elevated liver enzymes.  Mechanism is not known.  I will generally screen for celiac disease if all else is negative.  (tissue transglutaminase,  gliadin antibodies)                                










