Liver infections - Hepatitis – 08/10/03

HEPATITIS (Micro made easy pp 180)
Hepatitis just means inflammation of liver. There are 5 known hepatitis RNA viruses: A, C, D, E, G. There is only 1 hepatitis DNA virus: B. 
Refer to overview in lecture – pg 1. Hep C virus was called NANB (non-A non-B virus). All of these viruses except A & E are transmitted parenterally (G not included). A & E are transmitted via faecal oral route (they are found in faeces). Also, all parenterally transmitted viruses can cause chronic hepatitis. 
FUNCTIONS OF LIVER (Lecture notes)
Major functions of the liver include: 1) storage of: glycogen, vitamins, iron, 2) disposal of metabolic wastes, 3) metabolism of sugar, fat, protein, 4) production of clotting factors, 5) filters toxic substances. 

SYMPTOMS OF LIVER INFECTION 
Most infections of the liver may be asymptomatic because they may not disrupt the function to the extent that “loss of function” occurs. Symptoms include cardinal diarrhoea symptoms, jaundice, dark urine, pruritus, rash/arthritis (deposition of immune complexes), hepatic encephalopathy ( coma ( death. 
SIGNS

Signs include: None, jaundice, hepatomegaly/hepatosplenomegaly, hepatic encephalopathy. 

INVESTIGATIONS 

There are two enzymes that hepatocytes produce: AST, ALT. If hepatocytes are damaged, then they will release these enzymes ( elevated enzymes is cause for concern. Bilirubin is conjugated in the liver. If hepatocytes are damaged, then there is back up of bilirubin in blood ( hyperbilirubinemia. If you suspect a hepatitis infection, then you can use serological assays to see which hepatitis virus is causing the infection. You can also look at platelet clotting time ( if increased, then you have problem in liver. 
ACUTE VIRAL HEPATITIS PANEL (Lecture notes)
There are four serological assays that can be measured which give an idea of what type of virus is causing the infection: 1) anti-HAV IgM/IgG, 2) HBsAg, 3) anti-HBc IgM, 4) anti-HCV. 
VIRAL HEPATITIS (Micro made easy pp 180)
There are two major types of viral hepatitis. 1) acute viral hepatitis: infection causes illness and then completely resolves, 2) chronic viral hepatitis: infection is asymptomatic or produces symptoms for a long time (BCD types are involved). 
Acute viral hepatitis is as a result of the virus growing in the hepatocytes. The first few days, the patient has flue like symptoms. The hepatocytes necrose and release transaminases ALT, ASP. The patient is jaundiced about 1-2 weeks later because bilirubin is not cleared by the liver, because the liver swells and blocks the bile canaliculi. 

Chronic viral hepatitis is more difficult because the patient is often asymptomatic  with mildly elevated liver enzymes. 

HEPATITIS A VIRUS – HAV (Micro made easy)

General: RNA virus, has capsid, it is in the family picornaviridae and is transmitted by faecal-oral route (ingestion of contaminated water/food). 
Epidemiology / At risk individuals: HAVe you washed your hands? Persons at risk are: day care centres, travellers + military personnel, sewerage workers, homosexuals, drug users etc. 
Clinical features: Incubation period is 30 days (15-40 day range), the younger the patient ( the less chance of developing jaundice. Normal course is: Flue like symptoms ( liver function tests abnormal ( jaundice ( acute hepatitis. Hepatitis A infection does not cause death usually, but complications include: fulminant hepatitis, cholestatic hepatitis, relapsing hepatitis. 
Serology: Refer to graph in lecture notes. The capsid of the virus is antigenic. A serology test finding anti-HAV IgM means active infection (lasts for about 4 months). If you find anti-HAV IgG, it means old infection (lasts a lifetime) ( hence is protective against future infections. Look at Fig 24-4 pp 183. Remember these serology markers are only evident after incubation period. 
Prevention/Treatment: There is two major treatment options: 1) vaccine, 2) immune globulin. Both of these should be administered to persons who are at risks groups (i.e.: travellers, military personnel, homosexuals, drug users, chronic liver disease). If a person has been exposed, then administering immune globulin (within 14 days) will reduce severity of infection but will NOT cause infection to go away. 

HEPATITIS B VIRUS – HBV (Micro made easy pp 182)

General: HBV = Big and Bad. It is a big virus (42NM) and has an enveloped capsid and is a DNA virus. It is part of the hepatoviridae family, and is transmitted parenterally + body fluids. Fig 24-6 provides illustrations. This is the virion structure. Blood films will also contain filamentous structures and this is known as hepatitis B surface antigen (HBsAg). Having anti-HBsAg means patient is immune to HBV. The left over part is called hepatitis B core antigen (HBcAg). Having anti-HBcAg is not protective from HBV. During active disease, a soluble component of core antigen is released ( HBeAg. Detecting this in serum means the patient has active disease + highly infectious. If a pregnant mother has this marker, then 90% of the time – she will transmit the infection to the baby too! The virus is found in all body fluids (in order of concentrations): blood, serum, wound exudates, semen, saliva, vaginal fluid, urine, sweat, breast milk, faeces. 
Epidemiology/At risk individuals: Transmission is by parenteral route. At risk groups are: health care workers, IVDU, HBV infected pregnant women, blood transfusion / organ transplant patients etc etc. 
Clinical features: Incubation period is 60-90 days (45-180 day range), the younger the patient the less chance of developing jaundice. Normal course is: Flue like symptoms ( liver function tests abnormal ( jaundice ( acute hepatitis. HBV is a bad virus because it can lead to further complications:  fulminant hepatitis (severe case of acute hepatitis), chronic hepatitis – 3 types – a) asymptomatic carrier: never develop antibodies against HBsAg, no symptoms, b) chronic persistent hepatitis, c) chronic active hepatitis: same as acute hepatitis but goes for 6-12 months. Cell mediated immunity is involved, with deposition of immune complexes ( arthritis/rashes etc. Complication: HBV can lead to primary hepatocellular carcinoma. The DNA of virus becomes embedded in hepatocyte DNA and trigger malignant growth. HBV infection can lead to liver cirrhosis. 
Serology: Refer to Fig 24-7/8 pp 186. As mentioned before there are three serological markers. 
· HBsAg: This means there is LIVE virus in the body. It may be that the patient has acute, chronic, carrier state hepatitis. Anti-HBsAg means no virus is present, patient is free of all types of hepatitis. 

· HBcAg: This can help in determining how long the patient has had hepatitis. Finding anti-HBcAg IgM means the patient has had infection for short time (NEW INFECTION). Finding anti-HBcAg IgG means the patient has had infection for long time (OLD INFECTION). 
· HBeAg: This helps in determining the infectivity of a patient. Having this means the patient has active disease and is highly infectious. Having anti-HBeAg means patient is lowly infectious. 
Treatment/Prevention: Prevention: 1) Screening blood donors, 2) education (sexual partners, contacts), 3) careful health care practices, 4) Immunisation: administer HBsAg to infants at birth, 2, 4, 15 months. Treatment: 1) antiviral drugs: lamivudine, famciclovir 2) IFN-alpha. 
HEPATITIS C VIRUS – HCV (Micro made easy pp 188)

General: enveloped RNA virus, transmitted via parenteral route, part of Flaviviridae. This virus was only recently discovered. 
Epidemiology/At risk individuals: 11,000 new cases in Australia and is a worry because no vaccine available. At risk groups are: health care workers, IVDU, HBV infected pregnant women, blood transfusion / organ transplant patients etc. 
Clinical features: Incubation period of 6-7 wks (2-26 wk range). Normal course: flu like symptoms ( jaundice ( acute / chronic hepatitis ( 50% develop cirrhosis, risk of developing primary hepatocellular carcinoma. 
Serological markers: Anti-HCV antibodies will help in the diagnosis of Hep C infection, but does not mean the infection will go away. Until today, no antibody response is protective against Hep C. 

Treatment/Prevention: No vaccine available. Prevention: 1) Screen blood, organs, tissue donors, 2) education (sex partners etc), 3) safe health care practice. Treatment: Patients with chronic active hepatitis respond to IFN-alpha in 50% of cases. Administering Ig dos not help at all. 
HEPATITIS D (DELTA) VIRUS – HDV (Micro made easy pp 187)

General:
. Hep D virus can only replicate with help from HBV. Notice the letters D within the B. Fig 24-11 explains the structure. The Hep D DNA is surrounded by HBsAg + HBV envelope (that’s why it needs HBV). This virus is also transmitted parenterally + body fluids. HBV + HDV = Big Bad Dude. 
Clinical features: Infection occurs in 2 ways: 1) co-infection, 2) superinfection. 
· Co-infection: This is when both HBV + HDV make their way into the body together. This causes acute hepatitis, and once anti HBsAg is made ( patient is immune to both viruses. 
· Superinfection: This is when patient is already suffering from chronic hepatitis (e.g.: carrier patients), and HDV infects them. This type is more severe and usually progresses to: fulminant hepatitis, cirrhosis. Has a 5-15% mortality rate. 
Serological markers: anti-HDV (IgM / IgG) antibodies are produced but they are only present for short periods. 
Treatment/Prevention: Prevention: same as for Hep B, Treatment: not available. Managing HBV is the only way. 

HEPATITIS E VIRUS – HEV (Micro made easy pp 188)

General: RNA virus, belongs to group Togaviridae. Transmitted by faecal oral route. E = enteric. 
Epidemiology/At risk individuals: Faecal oral transmission ( mostly via drinking faecally contaminated water. At risk individuals are those in endemic areas such as: Asia, India, South America, Africa. 
Clinical features: Incubation period is 6 weeks. It has a high mortality rate among pregnant women, but general stands at 1-3%. It does not cause chronic liver disease. 
Serological markers: HEV virion can be detected in stools. Initially there is rise in anti-HEV IgM antibody ( then there is rise in anti-HEV IgG antibody. 
Treatment/Prevention: Interestingly, Ig prepared from donors in endemic areas have more efficacy compared to those donors from Western nations. No vaccine available. Prevent by not taking contaminated food + water. 
The lecture notes does not mention Hep G virus. It is not that important because it has not been shown to cause liver disease (then why was it named: Hepatitis G virus??). 
Source: http://www.rajad.alturl.com 

