GI—Liver Disease
Viral Hepatitis


Viral hepatitis is a clinical syndrome in which the patient demonstrates laboratory evidence of liver cell necrosis often preceded or accompanied by malaise, fever, and jaundice.  Although these agents can be distinguished by molecular and antigenic properties, all types of viral hepatitis produce clinically similar illnesses.  A patient that has viral hepatitis will present with essentially the same symptoms, regardless of what type of hepatitis they have.  Diagnostics will be performed to discover the specific type of viral hepatitis.  
Causes

1) Hepatitis A, B, C, D, and E

2) Secondary pathogens – EBV, HSV, HIV, CMV, Coxsackie, TB, and syphilis.  These viruses involve the liver in the course of infection of other organs
Pathology


Under normal circumstances, no hepatitis virus is known to be directly cytopathic to hepatocytes.  Evidence suggests that the symptoms and outcomes after acute liver injury are determined by the immunologic responses of the host. 
HBV studies show

1) Cytotoxic T cells are sensitized specifically to recognize and destroy host cells infected by HBV.  The difference in the vigor of response and amplification of cytokines explains differences in outcomes

2) Panlobular infiltration and mononuclear cells and loss of orderly lobular pattern

3) Focal degeneration and necrosis of single cells or small clusters of cells

4) Kupffer cell hypertrophy and evidence of hepatocytes regeneration.
5) Variable degrees of cholestasis  
Signs and Symptoms - Variable
1) Asymptomatic infection – in these patients, only serological markers are present.  

2) Acute Hepatitis – hepatitis with symptoms.  Can occur with or without jaundice

3) Fulminant Hepatitis – primarily seen with B, D, and E.  Characterized by massive liver cell necrosis leading to hepatic failure with encephalopathy.  Presents with rapidly shrinking liver size, rapidly rising bilirubin level and PT prolongation, disorientation, and coma.  Liver transplantation may be life saving
4) Chronic Hepatitis – Can be persistent or active.  Chronic hepatitis is hepatitis greater than 6 months.  Persistent is characterized by minimal liver cell necrosis.  Active is gradual liver cell necrosis leading to failure.
A-fetoprotein – enzyme that is a tumor marker.  Calculated every 12 months for surveillance for hepatocellular carcinoma in chronic hepatitis
Signs and Symptoms

1) Onset – abrupt or gradual

2) Malaise and fatigue

3) Anorexia

4) N, V

5) Fever and chills

6) Epigastric or RUQ tenderness

7) Jaundice, pruritus, dark urine – pruritus because the bile salts deposit in the skin and nerves.    

8) Tender hepatomegaly

9) Myalgias

10) Arthralgias

11) URI symptoms 

12) Aversion to smoking
Diagnosis

1) CBC – WBCs normal or decreased
2) Urinalysis – tea colored urine due to bilirubin
3) Liver Function Tests – elevation does not correlate with severity or degree of damage.  AST and ALT increased 10-1,000 times.  In general, the ALT is greater than AST in viral hepatitis.  AST is higher than ALT is alcoholic hepatitis.  There is lower enzyme elevation in chronic hepatitis.    
4) Alkaline Phosphatase – mild to moderate elevation.  This enzyme comes from the bile ducts.  Mild elevation because it is indirectly involved with the liver disease.  If there was a direct disease of the gallbladder, it would be greatly elevated.
5) Conjugated bilirubin – mild to moderate elevation
6) Liver biopsy – definitive diagnosis
Course and Complications

1) Most acute hepatitis resolve over 2-3 weeks, though about 5-10% of patients may have a protracted course

2) Patients should not drink alcohol

3) Do not give Tylenol because it is potentially hepatotoxic.  

4) Monitor drugs and adjust dosage accordingly
Hepatitis A Virus (HAV)


Hepatitis A virus (HAV) is a single stranded RNA virus.  The disease does not become chronic, so there is no risk of cirrhosis or carcinoma.  Rarely does fulminant hepatitis ensue.  
Transmission

1) Oral fecal route

2) Food and water

3) Person to person because it is excreted in the stool for 2-3 weeks before the patient becomes symptomatic.  

4) In general, the virus enters the gut, replicates in the GI tract, goes to the liver, and spreads to the hepatocytes (transient viremia).  
Risk Factors

1) Travel to endemic areas

2) Inmates in jail

3) Homosexuals – due to anal-oral sex
4) Overcrowding

5) Poor sanitation

6) Day care

7) Contaminated foods – berries and shellfish

Serology

1) Early antibody response is predominantly IgM and persists for several months

2) During convalescence, anti-HAV of the IgG class becomes predominant
3) IgM anti-HAV – acute infection 

4) IgG anti-HAV – previous exposure and immunity
Prevention


1) Hepatitis A vaccine for persons exposed and those traveling to endemic area
Treatment

1) Fluids

2) High calorie diet

3) Supportive measures
Hepatitis E Virus (HEV)


Hepatitis E virus (HEV) is also an RNA virus whose disease does not become chronic, so there is no risk of cirrhosis or carcinoma.  May become fulminant.  Associated with a high mortality rate in pregnancy.  In these patients, it causes fulminant hepatitis.
Transmission and Risk Factors


1) Same as HAV
Serology


1) IgM or IgG anti-HEV or viral RNA
Treatment

1) Fluids

2) High calorie diet

3) Supportive measures

In outbreaks of waterborne HEV in India and Asia, the case-fatality rate is 1-2% in normal people and up to 10-20% in pregnant women.

Hepatitis B Virus (HBV)


Hepatitis B virus (HBV) is a DNA virus.  Uses reverse transcriptase for replication, which is typical of retroviruses.  HBV is unique of DNA viruses.  Its structure contains an outer virus envelope (HBsAg) and a DNA nucleocapsid (HBcAg and HBeAg).  The core particles (HBcAg) do not circulate in serum, so it cannot be measured.  Our body makes antibodies for all of these antigens.


Infection of HBV may become chronic, which could lead to cirrhosis or carcinoma.
Transmission

1) Percutaneous or mucus membrane inoculation of infected blood or body fluids – semen, saliva, or CSF

2) Transplacental transmission (5-10%) – increased at time of delivery.  Up to 90% of newborns of HBsAg mothers (especially if HBeAg is positive) develop chronic HBV.  
Risk Factors

1) Multiple blood transfusion or transplant recipients

2) IV drug use

3) Sharing needles

4) Household contacts

5) Sexual intercourse

6) Institutionalized

7) Health care workers

8) Dialysis patients
Prevention

1) Vaccine protects against HBV, HDV, and cirrhosis/cancer

2) Patients with recent exposure – HBV vaccine and HB immunoglobulin (health care worker, newborn)
Serology

1) After infection, the first marker detectable in serum is HBsAg, even before LFT elevation.  Typically, HBsAg becomes undetectable 1-2 months after the onset of jaundice and rarely persists beyond 6 months.  Then, HBsAb becomes detectable in serum and remains detectable indefinitely thereafter.

2) 1-2 weeks after the appearance of HBsAg, HBcAb is demonstrable in serum

3) Variability exists in time of appearance of HBsAb.  Occasionally, a gap of several weeks separates the disappearance of HBsAg and appearance of HBsAb.  Termed gap or window period!
4) HBcAb represents serologic evidence of recent HBV infection, in the absence of HBsAg/HBsAb.
Chart:

Acute Infection


Acute infection will show positive HBsAg, unless in the window period.  We use IgM HBcAb to confirm acute infection in the window period.
Resolving Infection


Resolving infection presents with positive HBsAb, HBcAb, and HBeAb
Immunity (Vaccination) or Exposure

Vaccination or exposure is characterized by positive HBsAb.  Positive HBeAg signifies acute viral replication with high infectivity.  Positive HBeAb signifies that they are not actively replicating and have a good immune system response.

The risk of perinatal transmission correlates with presence of HBeAg.  90% of positive HBeAg mothers transmit HBV infection to their offspring, but only 10-15% of positive HBeAb mothers.
Chronic Infection


Chronic infection is characterized by HBsAg > 6 months.  Chronic active is HBV DNA and HBeAg.  Otherwise, it is chronic persistent.  HBV has been identified in extrahepatic sites: lymph nodes, bone marrow, lymphocytes, spleen, and pancreas.  
Treatment

1) Fluids

2) High calorie diet

3) Supportive measures

4) Interferon for chronic hepatitis
5) In acute HBV, 95-99% of previously healthy adults has a favorable course and recover completely.  Patients of advanced age with underlying medical disorders may have a prolonged course
Hepatitis D Virus (HDV)


Hepatitis D virus (HDV) is a defective RNA virus occurs only as co-infection with HBV.  Requires HBV for replication

Transmission

1) Blood products

Risk Factors

1) Same as HBV

Diagnosis

1) Anti-HDV (IgM or IgG)

2) Viral RNA

Treatment


1) Treat HBV and HDV resolves itself
Hepatitis C Virus (HCV)


Hepatitis C virus (HCV) is formerly known as “non-A, non-B hepatitis”.  It is an RNA virus.  It is most likely to become chronic and cause cirrhosis and carcinoma.  Only 15% of patients clear the virus on their own.  1% of patients develop carcinoma yearly.  
Transmission and Risk Factors


1) Same as HBV
Diagnosis

1) PCR – detects viral genome

2) Anti-HCV antibodies
3) ELISA
4) Recombinant immunoblot assay (RIBA) – detects specific viral proteins to which anti-HCV is directed.  

5) Assays for HCV RNA are most sensitive test for HCV and represent the gold standard
Treatment
1) Fluids

2) High calorie diet

3) Supportive Measures

4) Interferon and Ribavarin x 6-12 months for chronic hepatitis 

SEs of interferon-a and Ribavarin – leukopenia, neutropenia, thrombocytopenia, rash, hemolytic anemia, fatigue, depression, anorexia, cough, altered glucose control, and thyroid dysfunction
Alcoholic Hepatitis


Chronic and excessive alcohol ingestion is one of the major causes of liver disease in the US.  Though alcohol is considered a direct hepatotoxin, only between 10-20% of alcoholics will develop alcoholic hepatitis.  Ingestion of alcohol initiates a variety of metabolic responses that influence the final hepatotoxic response.  Metabolism of alcohol by the hepatocytes initiates a pathogenic process involving production or protein-aldehyde adducts, lipid peroxidation, immunologic activity, and cytokine release.


Gender, heredity, age, and race are all factors for alcoholic hepatitis.  
The pathology changes of alcoholic liver injury comprise three spectrums:
Fatty Liver

Fatty liver is also called steatosis.  Present in over 90% of binge and chronic drinkers.  Accumulation of fat within the perivenular hepatocytes coincides with the location of alcohol dehydrogenase, the major enzyme responsible for alcohol metabolism.  Continued alcohol ingestion will result in accumulation throughout the entire lobe.  Cessation of drinking results in normalization of hepatic architecture and fat content.  
Alcoholic Hepatitis


Alcoholic hepatitis is the precursor to cirrhosis.  It is hepatocytes injury characterized by ballooning degeneration, a swollen hepatocytes with irregular clumped cytoplasm, spotty necrosis, immunological infiltrate, Mallory bodies, and hepatic fibrosis.  Also has an alteration of lipid and carbohydrate metabolism.  Immunologic response is cytokine production: interleukin and tumor necrosis factor.  This disease is potentially reversible with cessation of drinking.  
Cirrhosis


Cirrhosis is present in up to 50% of patients with biopsy-proven alcoholic hepatitis.  It is the deposition of connective tissue in the liver.  Repair is difficult, even with drinking cessation.  
Risk Factors

1) quantity and duration of alcohol intake

2) Patient nutritional status

3) Women are more susceptible to alcoholic liver injury due to decrease alcohol dehydrogenase

4) Genetic and metabolic predisposition

5) Chronic infection with HCV is an important comorbidity in disease progression
Signs and Symptoms

1) Hepatomegaly

2) RUQ pain

3) Anorexia

4) Jaundice

5) Fever

6) Spider nevi

7) Jaundice

8) Ascites

9) Fatigue

Cytokine production is thought to be responsible for systemic manifestations of alcoholic hepatitis.  
Diagnosis and Labs

1) CBC – macrocytic anemia 
2) Impaired liver function – increased bilirubin and alkaline phosphatase, decreased albumin, prolonged PT/INR, and hypoglycemia
3) Other – increased serum triglycerides and cholesterol
SEE CHART!

Serious disease – derangement in hepatocytes synthetic function: hypoalbuminemia and coagulopathy.  The presence of ascites, variceal hemorrhage, encephalopathy, and hepatorenal syndrome signifies a dismal prognosis.

Liver biopsy:

1) Confirm diagnosis

2) Establish reversibility of disease

3) Guide therapy
Treatment

1) Complete abstinence from alcohol is the cornerstone of treatment

2) Nutritional and psychological counseling
3) Supportive care for alcohol withdrawal – Benzodiazepine
4) Pathophysiology involves cytokine release and immunologic injury.  Give steroids: Inhibition of tumor necrosis factor – Pentoxifylline.  Diminished oxidative stress – S-adenosylmethionine.  
Autoimmune Hepatobiliary Disease

Autoimmune hepatobiliary disease is a variety of distinct immune-mediated liver diseases that are inflammatory in nature and may overlap with immune-mediated diseases of the bile ducts.  Though it is uncommon in comparison to infectious hepatitis, early diagnosis is critical because timely initiation of therapy can prevent or defer liver failure or end-stage chronic liver disease.
Autoimmune Hepatitis 

Risk Factors, Etiology, and Pathophysiology

1) Cause is unknown but genetics are suspected to play a major role since autoimmune hepatitis frequently occurs in individuals with other autoimmune disease or similar family history

2) The major histocompatibility complex, particularly the HLA-DR region, has been associated with genetic susceptibility to other autoimmune disorders
3) Cell-mediated immunologic inflammatory liver disease with chronic hepatocellular necrosis and inflammation, leading to fibrosis, cirrhosis, and liver failure

4) Females > males

5) Other autoimmune disease in history – thyroditis, arthritis, inflammatory bowel disease

6) Some viruses (hepatitis A, B, C, EBV, and CMV) may exhibit molecular similarities with liver tissue, resulting in cross-recognition of hepatic tissue as non-self with subsequent immunologic attack – molecular mimicry.
7) Drugs associated with the development of autoimmune hepatitis – minocycline, pemoline
Signs and Symptoms

1) Highly variable – onset is often insidious, with only malaise, weight loss, or anorexia, jaundice, and signs and symptoms of cirrhosis

Diagnosis

1) Exclude viral and other causes of hepatitis

2) Presence of specific serologic markers – HLA-DR

3) Elevated LFT’s and total serum protein – hypergammaglobulinemia
Liver Biopsy

1) Portal lymphocytic infiltrates extending to the surrounding and varying degrees of hepatitis, hepatocellular necrosis, and bridging fibrosis

2) Same features can be seen with PSC, which needs to be excluded as the primary diagnosis
Treatment

1) Immunosuppression – corticosteroids, azathioprine, cyclosporine

2) Patients presenting with liver failure may require liver transplantation, but autoimmune hepatitis may recur following transplantation
Complication

1) Cirrhosis

2) Portal HTN

3) Variceal bleeding
Primary Sclerosing Cholangitis (PSC)


Primary sclerosing cholangitis (PSC) is chronic fibrosis and inflammation of intra or extrahepatic bile ducts, either primary or secondary.  If it is the primary cause, there is no real known cause for it.  There is an association between PSC and inflammatory bowel disease, as well as the occasional presence in serum of autoantibodies suggests an immunologic cause.  It should be considered in any patient with IBD who exhibits physical or biochemical evidence of hepatobiliary dysfunction.  Secondary causes include choledocholithiasis, post-op stricture, toxin-induced bile duct injury, and AIDS.  
Diagnosis

1) Relies on clinical presentation, hepatic and bile duct biopsy, and serological tests

2) Other signs and symptoms – fatigue, generalized abdominal pain, Hepatosplenomegaly, or pruritis.  

3) Labs typically reveal elevated alkaline phosphatase and circulating autoantibodies

4) Biopsy – bile duct proliferation and inflammation.  Classic concentric “onion skin” fibrosis
5) Cholangiography – best means of determining diagnosis

6) Endoscopic retrograde cholangiopancreatography (ERCP) – allows visualization of the biliary tree to demonstrate normal strictured and dilated portions.  Gives it a beaded appearance.  
Treatment

1) No specific treatment

2) Attempted – steroids, D-penicillamine, and bile acid sequestrants.  None have proven to be helpful.  
Portal Hypertension


The normal pressure in the portal vein is low, usually between 5-10mmHg because vascular resistance in the hepatic sinusoids is minimal.  Portal HTN (>10mmHg) most commonly results from increased resistance to portal blood flow.  Because the portal venous system lacks valves, resistance at any level between the right side of the heart and splanchnic vessels results in retrograde transmission of elevated pressure.  This results in splanchnic vasodilation and portal systemic collateral formation.
Increased resistance can occur at 3 levels relative to the hepatic sinusoids:


Pre-sinusoidal is obstruction outside the liver at a functional level proximal to the hepatic sinusoids so that the liver parenchyma is not exposed to elevated venous pressure.  Portal vein obstruction is the second most common cause.  It may be idiopathic (related to hypercoagulability) or associated with cirrhosis, infection, pancreatitis, and trauma.  May result in massive hematemesis from gastroesophageal varices, but ascites is usually found only when cirrhosis is present.  

Sinusoidal is a complication of cirrhosis (most common cause of portal HTN in the US >90%).  Any cause or risk factor of cirrhosis is a risk factor for portal HTN.  This patient will have signs and symptoms of liver dysfunction.  

For post-sinusoidal, obstruction may also occur outside the liver at the level of the hepatic veins, IVC or less commonly, within the liver.

Portal HTN may also arise from increased hepatic/portal vein blood flow (splenomegaly, AV fistula).  Hepatic vein thrombosis (Budd-Chiari Syndrome) is a relatively infrequent cause.  It is an occlusion of hepatic veins or IVC causing gross enlargement and tenderness of the liver with severe intractable ascites.  However, signs and symptoms of heart failure are notably absent.  It is most commonly caused by hepatic vein thrombosis in the setting of hypercoagulability.    
Signs and Symptoms

1) Some are related to development of portal-systemic collateral channels

2) Major sites of collateral flow involve the veins around the cardioesophageal junction (esophagogastric varices), rectum (hemorrhoids), retroperitoneal space, and abdominal wall (tortuous epigastric vessels that radiate from the umbilicus toward the xiphoid and rib margins – caput medusae).

3) Ultimately, there is a decrease in platelets and WBCs
4) Hepatomegaly

5) Splenomegaly

6) Ascites

7) Varices (see above)
Diagnosis

1) Clinically established

2) Varices are seen through endoscopy

3) CT/MRI will detect all collateral dilated vessels

4) Non-specific changes may be associated with underlying disease – hematological changes include anemia, leukopenia, and thrombocytopenia.  Hepatic dysfunction includes increased bilirubin, decreased albumin, increased alkaline phosphatase, elevated liver enzymes, or prolonged PT

5) Portal venous pressure may be measured directly by percutaneous transhepatic catheterization or indirectly through transjugular cannulation of the hepatic veins.  
Treatment –attempts are sometimes made to reduce the pressure in the portal venous system
1) Surgical decompression procedures used to lower portal pressure in patients with bleeding esophageal varices – transjugular intrahepatic portosystemic shunt (TIPS) connects the portal vein to a systemic vein
2) Portal-systemic shunt surgery does not result in improved survival rates in cirrhosis
3) Beta-adrenergic blockade reduces portal pressure through vasoconstrictive effects on both splanchnic arteries and portal venous system in combination with reduced cardiac output
4) Liver transplant is end-stage treatment
Complications

1) GI bleed

2) Renal involvement
3) Hepatic encephalopathy
Cirrhosis


Cirrhosis is an irreversible chronic injury of the hepatic parenchyma, including fibrosis in association with formation of regenerative nodules.  These features result from hepatocytes necrosis, connective tissue deposition, vascular bed distortion, and nodular regeneration of remaining liver parenchyma.


The central event leading to hepatic fibrosis is activation of the hepatic stellate cell by factors released by hepatocytes and Kupffer cells.  Under the influence of cytokines, these cells produce and deposit collagen in the liver tissue.  
Signs and Symptoms


Clinical features derive from the morphologic alteration and often reflect the severity of hepatic damage rather than the etiology of the underlying liver disease:

1) Malaise, fatigue

2) Anorexia, n/v

3) Weight loss
4) Pruritis

5) Hepatic nodularity

6) Abdominal pain
7) Jaundice
8) Edema and ascites

9) Hypotension
10) Coagulopathy

11) Spider telangiectasia

12) Palmar erythema

13) Portal HTN

14) Esophageal varices
15) Splenomegaly
16) Testicular atrophy

17) Gynecomastia

Ascites and hepatic encephalopathy result from both hepatocellular insufficiency and portal HTN.  The liver starts to shrink and becomes nodular and hard in end-stage cirrhosis
Types of Cirrhosis

1) Alcoholic – the most common type of cirrhosis in the US.  
2) Post-hepatic – most commonly caused by chronic viral hepatitis infections.
3) Biliary – most commonly caused by injury to or prolonged obstruction of either the intrahepatic or extrahepatic biliary system (immune mediated, malignancy, tumor)
4) Cardiac – caused by prolonged, severe right-sided heart failure with retrograde transmission of elevated venous pressure via the IVC and hepatic veins leading to liver congestion.  Sinusoids become dilated and engorged with blood and the liver becomes tenderly swollen.  Ischemia from poor perfusion secondary to reduce cardiac output, necrosis, and fibrosis
5) Metabolic/Drug related – hemochromatosis, Wilson’s disease, alpha-1 anti-trypsin deficiency, Tylenol, Methotrexate, and alpha-methyldopa.
Diagnosis – Liver Biopsy

1) Non-specific changes associated with underlying disease (See Portal HTN)

2) Visualize varices via endoscopy

3) Assess pressure in the portal vein 

4) Abdominal ultrasound – evaluate biliary obstruction, liver architecture, ascites
Treatment

1) Symptomatic for ascites – diuretics, sodium restriction, paracentesis 
2) Coagulopathy – vitamin K injection
3) Liver transplantation
Hepatic Encephalopathy


Hepatic encephalopathy may be an acute reversible or chronic irreversible mental status changes affecting behavioral, intellectual, neuromuscular function, and level of consciousness.

It is caused by severe hepatocellular dysfunction and/or shunting of portal blood into the systemic circulation so that the liver is largely bypassed.  This occurs in 33% of patients with cirrhosis and in every case of fulminant hepatic failure.  May be precipitated by stressors such as GI bleed, sepsis, hypokalemia, electrolyte imbalances, and narcotics.


Various toxic substances (especially ammonia) are absorbed from the intestine, not detoxified by the liver, and lead to metabolic abnormalities within the blood and CNS.


Increased levels of inhibitory neurotransmitters (GABA, serotonin, and benzodiazepenes) and decreased levels of excitatory neurotransmitters (dopamine and catecholamine) are characteristic of hepatic of encephalopathy.  This will decrease cerebral blood flow and oxygen.  
Signs and Symptoms – All symptoms of cirrhosis plus the following:

1) Asterixis – flapping tremor

2) Reflexes symmetrically hyperactive

3) Fetor hepaticus – mousy, sweet fecal to the breath
Diagnosis

1) Elevated ammonia levels
2) Markers of hepatic insufficiency – PT and albumin
3) Distinctive EEG changes – this is a symmetrical slowing of the basic brain rhythm
Treatment

1) Identify and treat precipitating causes – GI bleed, infection, electrolyte imbalance

2) Protect airway in AMS – intubation and parenteral/NG feeding
3) Lactulose – increases nitrogen elimination, which will decrease the levels of ammonia
4) Decreasing ammonia producing intestinal flora – Neomycin/Flagyl bowel prep
Hepatoma/Hepatocellular Carcinoma


Hepatoma/Hepatocellular Carcinoma is a primary malignant tumor of the liver arising from hepatic parenchymal cells (hepatocytes) or blood vessels within the liver, excluding the gallbladder and biliary passes.  85% of hepatocellular carcinoma is associated with an underlying liver disease, usually cirrhosis.  1-5 new cases per 100,000 of population annually.  Among known cirrhotics, 2-5 cases/100/year.  Affects more males than females
Signs and Symptoms

1) Clinical signs of cirrhosis

2) Unexplained deterioration in stable cirrhosis.

3) Palpable nodules on the liver

4) RUQ abdominal pain

5) Irregular, nodular, tender hepatomegaly

6) Weight loss

7) Hepatic arterial bruit

8) N/V

9) Low grade, intermittent fever
Risk Factors and Etiology

1) Cirrhosis accounts for 60-80% of cases

2) HBV/HCV infection is associated with >70% of cases worldwide but only about 20% of cases in the US

3) Any form of cirrhosis
Diagnosis

1) Labs ​– Erythrocytosis, increased calcium, decreased glucose, abnormal LFT’s

2) Alpha-fetoprotein (AFP) – used as a tumor marker.  Single most important test for screening and diagnosis of hepatoma.  No tumor marker is definitively diagnostic.  Level >400ng/mL is diagnostic.  Level does not correlate with prognosis

3) X-ray – demonstrates metastatic involvement in the bone and the lung
4) Ultrasound – best diagnostic imaging technique.  Capable of detecting tumor >1cm.  May be positive when AFP is normal
5) Liver biopsy – gold standard.  Specific confirmatory tissue diagnosis

6) CT scan – valuable in determining extrahepatic spread of disease
7) MRI – helpful in delineating the details of tumor and invasion of vessels

8) Hepatic Arteriography – see anatomy of hepatic vessels and extent of tumor while considering treatment
Treatment

1) Curative conditions when no metastases or 3 or fewer nodules <5cm

2) Ablation with x-ray guided radiation

3) Embolization of supplying artery

4) Chemotherapy

5) Surgical resection of all nodules with 2cm margin

6) Liver transplantation


After successful resection, there is a high risk for recurrence.  Check AFP every 3 months and do an ultrasound every 4-6 months
Hemochromatosis


Hemochromatosis is an idiopathic autosomal recessive hereditary disorder where the small intestine absorbs excessive iron, which is subsequently stored in glands and muscle, such as the liver, pancreas, heart, and testes as the body lacks any way to excrete iron.  


Iron metabolism appears normal except for higher circulating iron level.  The disease is present from birth, but symptoms usually present in the fifth and sixth decades of life.  Over the years, the involved organs begin to fail: liver fibrosis, hepatomegaly, and cirrhosis; excess hemosiderin in the pancreas, liver, heart, testes, thyroid, joints, and the skin; 
Signs and Symptoms

1) Weakness

2) Hepatomegaly

3) Jaundice

4) Splenomegaly

5) Abdominal pain

6) Peripheral edema

7) Ascites

8) Dyspnea on exertion

9) Neurological symptoms

10) Symptoms of DM

11) Arthralgia 

12) Gynecomastia

13) Loss of libido

14) Amenorrhea

15) Loss of body hair

16) Testicular atrophy

17) Increased skin pigmentation
Risk Factors

1) Genetic predisposition

2) Any risk factors for secondary iron overload
Diagnosis

1) Liver biopsy for stainable iron is the gold standard
2) DNA-PCR testing for HFE gene mutations C28Y and H63D

3) Transferin saturation - >70% is diagnostic of iron overload

4) Increase in serum ferritin 

5) Increased urinary iron and urine hemosiderin

6) Hyperglycemia

7) Decreased FSH, LH, testosterone

8) Increased LFT’s, hypoalbuminemia
Treatment

1) Removal of excess iron by repeated phlebotomy 1-2x weekly until maintenance of mild anemia, then lifelong phlebotomies to keep storage iron at normal levels

2) Iron-chelating agent – Deferoxamine is used when you cannot perform phlebotomy
Wilson’s Disease


Wilson’s disease is an autosomal recessive hereditary defect in copper transport, leading to toxic accumulation of copper in the brain, liver, skin, kidney, and the skeletal system.  The affected gene that has been localized to chromosome 13.  The defect in copper transport across biliary canaliculus results in failure of biliary copper excretion and accumulation in the hepatocytes and other tissues.  
Signs and Symptoms

1) Hepatic disease

2) Renal tubular dysfunction

3) Neurological manifestations – speech abnormalities, ataxia, spastic
4) Kayser-Fleischer rings – corneal copper deposits in Descemet’s membrane, usually visible by slit lamp exam.  
Diagnosis

1) Liver biopsy and hepatic copper measurement

2) Low levels of serum ceruloplasmin 
Treatment

1) Chelation therapy – D-penicillamine, triethyl tetramine

2) Elimination of copper rich-foods – nuts, liver, shellfish, chocolate

3) Limit copper intake and absorption

4) Zinc therapy – competes with copper for absorption
