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Hepatitis.                                                       
· Could be ACUTE or CHRONIC                                                              

(1) Acute hepatitis: 

· active hepatocellular damage and necrosis, usually with a lobular inflammatory response, less than 6 months duration.             

Micro: 
· spotty hepatocytes inflammation
·  Diffuse sinusoidal and portal mononuclear inflammation.
· Swollen hepatocytes, apoptotic hepatocytes; (usually not biopsied).  

(2) Chronic hepatitis:
       Either with piecemeal necrosis or without piecemeal necrosis.                        
a. Chronic hepatitis with piecemeal (periportal) necrosis: (interface hepatitis); or  formerly called chronic active hepatitis. Patients with liver disease for 6 months or more and portal-based inflammation, fibrosis, and piecemeal necrosis, with ballooned hepatocytes & collagen deposition occurs in periportal zone forming septa that extend into lobule.
       b. Chronic hepatitis without piecemeal necrosis: formerly called chronic persistent hepatitis or chronic lobular hepatitis (if focal hepatocytes apoptosis).

· Hepatitis also can be classified according to etiology into: Infectious & non Infectious hepatitis. Then Infectious hepatitis subdivided into VIRAL & non-Viral.

Acute viral hepatitis: 
 causes: 

(1) Hepatotropic viruses. Include    1. Hepatitis A Virus (HAV)         

                                                           2. Hepatitis B Virus (HBV)       

                                                           3. Hepatitis C Virus (HCV)       

                                                           4. Hepatitis D Virus (HDV)

                                                           5. Hepatitis E Virus (HEV) 

                                                           6. Hepatitis G Virus (HGV)
(2) Systemic viruses. Include.1. infectious mononucleosis (EBV)
                                                2. Cytomegalovirus virus   

                                                3. Yellow fever virus

                                                4. Others (Rubella, adenovirus…….etc)

HAV.
· Is single stranded RNA virus  (benign self limited disease).
·  Incubation period of 2-6 weeks. 
· HAV does not cause chronic hepatitis or a carrier state & rarely cause fulminant hepatitis. & it more likely to appear in patient with preexisting liver disease.

· HAV is more common in developing countries & more in children but it causes more morbidity in older age.
·  Mode of transmission is by feco-oral route via contaminated water. 
· HAV has no role in etiology of hepatocellular carcinoma.

HBV.
· Hepadnaviridae, a group of double strands DNA virus. 
· HBV can produce the following clinical syndromes. 

(1) Acute hepatitis with recovery.
       (2) Non-progressive chronic hepatitis.

(3) Progressive chronic hepatitis.
(4) Fulminant hepatitis with massive liver necrosis.

(5) Asymptomatic carrier state.

(6) May play an important role in etiology of hepatocellular carcinoma.
· Incubation period of disease is range between (4-26) weeks.
· Mode of transmission of HBV is either:

(1) Horizontal transmission via blood transfusion, blood products, dialysis, IV drug abuse, needle-stick accidents among health workers & sexual transmission. This mode of transmission is primary route in low endemic areas.

(2) Vertical transmission from mother to child during birth is the main mode in high endemic areas.

· The molecules of HBV have the following antigens:
(1) HBcAg (hepatitis B core antigen) this Ag is retained in the infected hepatocytes. & this Ag has its antibodies (antiHBc).                                                  (2) HBeAg (hepatitis B e antigen) this Ag is secreted into the blood. & its antiHBe.

(3) HBsAg (hepatitis B surface antigen) also present in the blood. & its antiHBs.
(4) A protein of X region (HBV X-protein) which affect the host genes & may play a role in the causation of hepatocellular carcinoma.
(5) DNA polymerase.
·  The followings are the important points during HBV infection.                          

(1) HBsAg appears before the onset of symptoms, peaks during overt                     disease, & then declines to undetectable level in 3 to 6 months.  

(2) HBeAg  & DNA polymerase appear in serum soon after HBsAg, & all signify active viral replication. Persistence of HBeAg is an important indicator of continued viral replication, infectivity, & probable progression to chronic hepatitis.
(3) IgM anti-HBc becomes detectable in serum shortly before the onset of symptoms; (indicate hepatocytes destruction). Over months the IgM anti –HBc antibodies are replaced by IgG anti-HBc.
 (4) The appearance of anti-HBe antibodies implies that an acute infection has peaked and is on the wane.
 (5) IgG anti-HBs does not rise until the acute disease is over & is usually not detectable for a few weeks to several months after the disappearance of HBsAg. 
Anti-HBs may persist for life (this is the basis of vaccination against HBV).
  HCV: (post-transfusion hepatitis) 

· Single stranded RNA virus, with incubation period of 2 to 26 weeks.

· The clinical course of HCV hepatitis is usually milder than HBV hepatitis & is asymptomatic in 75% of individual. 
· The major routes of transmission are inoculations & blood transfusions, & intravenous drugs. 
· HCV has a higher rate of progression to chronic disease & eventual cirrhosis in 20% of cases. 
· Persistent infection with HCV is the hallmark of the disease & the level of anti-HCV antibodies are not significant to prevent persistent infection.
· HCV may also play important role in etiology of hepatocellular carcinoma.

HDV (hepatitis delta virus):                                                                                         
· RNA virus. Causing infection only with the presence of HBs Ag so HDV is absolutely dependent on HBV co infection for multiplication.
· Mode of transmission is via blood transfusion & drug addiction.
· Two types of infection with HDV + HBV:

  (1) CO INFECTION. This type of infection occurs after exposure to serum containing HDV & HBV. This type of infection is rarely   progress to fulminant hepatitis & chronic hepatitis.  

 (2) SUPERINFECTION. This type of infection occurs in chronic carrier of HBV with new inoculum of HDV. This type of infection can progress to chronic hepatitis within 4 to 7 weeks.
HEV.
· Single stranded RNA virus. With feco-oral transmission.
· The disease in most of cases is self limiting & not associated with progression to chronic hepatitis.
· A characteristic feature of the infection is the high mortality rate among pregnant women (20%).
Morphologic features of viral hepatitis: 
The morphologic changes in acute & chronic hepatitis are shared among the hepatotropic viruses & can mimic by drug reactions.                           

(1) In acute hepatitis. Morphological changes include.                                    

a. Ballooning degeneration of hepatocytes                                                                   b. Cholestasis: This means bile plugs in canaliculi & brown pigment of the hepatocytes.
c. Fatty changes: is mild; except with HCV infection which produces fulminant fatty changes.
d. Ground glass hepatitis: this is seen in HBV. The hepatocytes show a fine granular eosinophilic cytoplasm shown by electron microscope to contain massive quantities of HBs Ag in the form of spheres & tubules.
e. Sanded nuclei: also seen in HBV infection due to abundant intranuclear HBc Ag . f. Necrosis: either.
  1. Cytolysis (rupture of cell membrane)                                             

  2. Apoptosis (more distinctive). Hepatocytes become intensely eosinophilic, & have fragmented nuclei.                                                                                              3. In severe cases there is bridging necrosis & lobular disarray.
g. Kupffer cells undergo hypertrophy & hyperplasia & are laden with Lipofuscin.                

h. Portal tracts are usually in filtered with a mixture of inflammatory cells that 

     May spill over into the parenchyma to cause necrosis of periportal            

     Hepatocytes (interface hepatitis).                                                                 
i. Bile epithelium proliferation especially in HCV.

  (2) In chronic hepatitis. Most of morphologic changes in chronic hepatitis are shared with acute hepatitis. But the following changes are only seen with chronic hepatitis.
    a. inflammation is limited to the portal tracts & consist of lymphocytes , macrophages, rare neutrophils & eosinophils.
    b. lymphoid aggregates in portal tract are often seen in the portal tract.
    c. continuous periportal necrosis & bridging necrosis…….progressive liver damage
    d. deposition of fibrous tissue (irreversible injury).

    e. cirrhosis which is usually of macro nodular type.
Infectious (non-viral) Hepatitis. 
Causes:                                                                                                           (1) Bacterial infection.(Follow acute cholangitis)                             
(2) Fungal infection. Like Aspergillosis, candidiasis, blastomycosis. 

(3) Parasitic infections: like a. Echonococcus granulosis. (hydatid cyst)

(4) Granulomatous infections. Like tuberculosis, leprosy.

Cystic hydatid disaese.
· Most common cause of hepatic cysts worldwide. 
· Cause by larval stage of Echonococcus granulosis. 
· Definitive hosts are dogs, wolves, cats  while human being is the intermediate host.
· Sites: 60-70% in liver, also brain, lung.

Gross: 75% solitary; unilocular cyst, white, fluid filled 
 Micro: 3 layers in cyst wall – 

(a) Innermost (germinal layer) which gives rise to daughter cysts.
 b) Laminated membrane beneath germinal layer is 1 mm thick, avascular, eosinophilic, refractile, strongly PAS+.
(c) Outer layer is dense fibrovascular tissue with chronic inflammatory cells.
