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Part I. Liver function

I.A.  Introduction:

        There is no organ that is more important to healthy metabolism than the liver - in many ways, it is as central to metabolism as the heart is to the circulation of blood. The liver plays a critical role in four key areas of metabolism: fuel management, nitrogen excretion, the regulation of water distribution between the blood and tissues, and the detoxification of foreign substances.

I.A. 1 Management of Carbohydrate Metabolism:

       Glucose plays a central role in whole body metabolism. Glucose Storage During the Fed State will rise following a meal and fall as the body enters the fasting state. It stored in many tissues, generally for meeting the need for glucose during fasting, or when extra fuel is needed as during intense muscle activity. Storage is achieved through the synthesis of a large, highly branched complex carbohydrate molecule named glycogen. Glycogen is composed entirely of glucose molecules linked to one another is a highly regular way. It provides a compact storage molecule that can be quickly broken down when glucose is needed. Glycogen synthesis is limited in most tissues by means of an inhibitory feedback mechanism that limits the amount of glucose that is taken up by the cell. This is achieved by limiting the rate of conversion of glucose to glucose- 6-phosphate. Glucose-6- Phosphate (G-6-P) can enter any one of three major pathways (three different series of biochemical reactions) involved in the overall metabolism of glucose. One of these pathways leads to the formation of glycogen. Unlike all other tissues, liver has not one but two ways of making G-6-P, each catalyzed by a different enzyme. One of these is identical to that of most other tissues and is feedback inhibited. The other is not regulated and, under conditions where the blood glucose levels are high (fed state), actively supports the formation of G-6-P. The liver plays a unique and critical role as it works to maintain blood glucose at a stable level. Two processes come into action; the breakdown of glycogen forming G-6-P that was accumulated in the fed state, and the actual synthesis of more glucose. Since liver is the only tissue that can support blood glucose levels during fasting, it is easy to understand the importance of the ability of the liver to store large amounts of glucose as glycogen during fed periods when blood glucose is plentiful.

I.A. 2 Management of Fat Metabolism :
   i. Fat breakdown during fasting state :

       Low blood glucose levels are interpreted by the endocrine system as a single that the body has inadequate levels of fuel in the blood. The endocrine system responds by decreasing the release of insulin and increasing the release of other hormones, particularly glucagons. Taken together , these changes produce a set of metabolic adjustments as the body accommodates to the decreasing availability of fuels characteristic of the fasting state. Because of the central role of the liver in managing fuels, many of the central adjustments act to alter liver function. In the context of fat metabolism, as a consequence of the transition from fed to fasting the liver stops the synthesis of fat and lipid.

   ii.  synthesis of fat during the fed state :

          Excess calories in the form of carbohydrates and protein are converted to fat in a complex series of reactions that occur in the liver.

   iii.  liver and the conversion of fat to ketone bodies:

          Liver plays a unique function because of its preferred access to fuels, the liver is able to meet its energy needs by carrying out only the first stage of fatty acid breakdown in which free fatty acids to are degraded to acetyl-CoA.    


I.A. 3 Protein Metabolism:

   i.  Amino Acid Metabolism in the Fed State:
           When present in excess, amino acids are also used as fuel. The twenty different carbon skeletons of the twenty different amino acids are each metabolized through a more or less unique series of reactions. The degradation of each amino acid occurs by means of a specific pathway. However, the end products of these pathways are the same as various intermediates in the breakdown of glucose. Thus, overall, amino acid degradation results in the production of acetyl-CoA or its precursors and several of the organic acids involved the the TCA cycle (tricarboxylic acid cycle). This means that, like carbohydrate, the carbon atoms that make up the amino acids can be converted to carbon dioxide (CO2) with the production of energy need to support the life of the cell and the organism. Since liver is the major site of fat synthesis, excess amino acids are taken up by the liver, converted to fat, packaged into transport structures very low dencity lipid (VLDL) and stored as fat in adipose tissue.
   ii.  Amino Acid Metabolism in the Fasting State :

     a.  Amino Acid Breakdown and Energy Production in Peripheral Tissue 

          Oxaloacetate (OAA) is a critical intermediate in the TCA cycle and that the first step in the cycle involves the combination of OAA and acetyl-CoA to form citrate. 

          During breakdown of amino acids, the carbon skeleton of many of the amino acids is converted to one on the intermediates of the TCA cycle. Because of its cyclic character, once these intermediates enter the TCA cycle they are easily converted to OAA. The production of OAA from amino acids means that the cell no longer needs to use as much glucose to maintain adequate levels of OAA in the TCA cycle. This, in turn, means that blood glucose is used more sparingly. 

     b. Amino Acid Breakdown and Glucose Production in the Live :

         Glucose can be synthesized from several key intermediates in metabolism. One of these is from one of the components of the TCA cycle, malate. Just as for OAA, all of the TCA cycle intermediates can be converted to malate. Since the carbon skeletons of many of the amino acids are converted into TCA cycle intermediates, they also serve as starting material for the synthesis of glucose. 

        With that in mind, it is easy to see that amino acid released from peripheral tissues can be converted to glucose in the liver. (Amino acids are released, taken up by the liver, converted into TCA cycle intermediates that are converted to malate, with malate then being used for the synthesis of glucose.) As we have seen, this newly synthesized glucose can be released to the blood for use by the central nervous system and by other tissues.

I.A. 4  Nitrogen Metabolism :

   i. Nitrogen Metabolism in the Fed State :
         Free amino acids are obtained by breaking down dietary protein and enter the blood for transport throughout the body. We have seen that the carbon skeletons of excess amino acids are used either as fuel or are converted to fat. The first step in the breakdown of excess amino acids involves the removal of the amino group and the production of the first intermediate. Since there are 20 different amino acids, there are twenty different compounds that result from removal of the amino group. These are each degraded through a series of reactions unique to that compound. If excess amino acid is being degraded in a peripheral cell or tissue, the amino acid must be transferred to the liver so that the nitrogen can be converted to urea and excreted from the body. The removal of the amino group from an amino acid is achieved by first transferring the group to an acceptor molecule. There are several possible acceptors, but the bulk of the nitrogen is transferred to a three carbon intermediate formed during the breakdown of glucose. Excess amino acid can also be metabolized by liver cells. In this instance there is no need for nitrogen transport since the liver cells can make urea themselves. 
   ii. Nitrogen Metabolism in the Fasting State :

        Most of the nitrogen in the body is in the form of amino groups on amino acids making up protein molecules. We have seen that the bulk of the bodyÕs protein, particularly the protein that is broken down during fasting, is contained in peripheral tissues. if amino acids are to be used as fuel, or to support the TCA cycle so that fat can be used as fuel, it is essential to transport the amino groups to the liver so that toxic nitrogen can be converted to non-toxic urea, released to the blood and then concentrated and excreted by the kidneys. 

I.A. 5 The Regulation of Water Balance:

       Water within the body are critically important to a wide variety of processes. Water moves easily through the various compartments of our body, passing quickly through the membrane surrounding each cell, through the spaces between cells, and through the connective tissues and structures that provide the scaffolding that supports us. And of course this is advantageous because many of the essential nutrients required by the body are soluble in water, and the movement of water assures the effective distribution of these nutrients. The movement of water is so important that we have a particularly sophisticated system, the heart and blood vessels, to assure that delivery is fast and that every cell is well served.

        To maintain water balance, the blood contains a high level of protein that never enters the cellular spaces. Some of these proteins are associated with immunity. Others are involved in repair processes, like blood clotting. But the bulk of the circulating protein is composed of a single protein known as Albumin which produced by the liver. 

Part II:Hepatites A

II.A. Introduction:


The hepatitis A virus (HAV), a picornavirus, is a common cause of hepatitis worldwide Spread of infection is generally person to person or by oral intake after fecal contamination of skin or mucous membranes; less commonly, there is fecal contamination of food or water. Hepatitis A is endemic in developing countries, and most residents are exposed in childhood. In contrast, the adult population in developed countries demonstrates falling rates of exposure with improvements in hygiene and sanitation. The export of food that cannot be sterilized, from countries of high endemicity to areas with low rates of infection, is a potentially important source of infection. After ingestion and uptake from the gastrointestinal tract, the virus replicates in the liver and is excreted into the bile. Cellular immune responses to the virus lead to destruction of infected hepatocytes with consequent development of symptoms and signs of disease. Humoral immune responses are the basis for diagnostic serologic assays. Acute HAV infection is clinically indistinguishable fromother causes of acute viral hepatitis. In young children the disease is often asymptomatic, whereas in older children and adults there may be a range of clinical manifestations from mild, anicteric infection to fulminant hepatic failure. Clinical variants include prolonged, relapsing, and cholestaticforms. Management of the acute illness is supportive, and complete recovery without sequelae is the usual outcome. Research efforts (Jennifer,2001)

II.B.  HEPATITES A VIRUS:

         The Picornaviridae are small, nonenveloped, single-stranded RNA viruses. Human pathogens include species in the genera Rhinovirus (human rhinoviruses) and Enterovirus (poliovirus,coxsackieviruses, echoviruses, and human enteroviruses). Although HAV shares some major characteristics with other genera of the picornavirus family, it is sufficiently different that it is classified as the only species in the genus Hepatovirus. There are naturally occurring strains thatinfect nonhuman primates (three genotypes) as well as four genotypes that comprise the human-infectious viruses(Lemon,etal., 1992). The strains belonging to each genotype have [image: image1.png]


85% nucleotide identity. Most human strains belong to either genotype I or III. The prototypic laboratory strains HM175, originally isolated in Melbourne, Australia from Costa Rica, are closely related genotype I strains. (Lemon,etal., 1992)HAV, unlike other members of the Picornaviridae family, is stable at pH 1 and resistant to heat (56°C for 30 min) and shows no cross-hybridization with enteroviruses, rhinoviruses, or other picornaviruses. Details of these characteristics are amply referenced in standard texts (Hollinger and Ticehurst,1996)
   II.B.1.Life Cycle: Available data as to the exact fate of virions immediately after oral intake are sketchy (Fig1.)  In experimental infection of owl monkeys with human HAV, viral antigen was detectable by immunofluorescence in the stomach, small intestine, and large intestine not only after the initialoral inoculation but also later in the course of the disease( Asher,etal.,1995)The ability to detect viralantigens in intestinal crypt cells using immunofluorescence suggests that viral replication can occur in the intestine. Virions presumably reach the liver in the portal blood (or after systemic circulation) and are taken up by hepatocytes. An attachment receptor for HAV in nonliver primate cells has been characterized, , the relationship of this mucin-like class I integral membrane glycoprotein tohepatocyte uptake of virus (Feigelstock,etal.,1998) not clear. Once HAV has replicated in the liver and been released into bile  the enterohepatic cycle of gastrointestinal uptake and transfer to the liver could continue until neutralizing or otherantibodies interrupted the cycle.



(FIG.1): Digestive system.
   II.B.2.Replication: Current evidence indicates that HAV replication is probably exclusive to hepatocytes and gastrointestinal epithelial cells in vivo, although cell culture infection and replication in nonhepatocyte cell lines are well documented( Hollinger and Ticehurst,1996.) Virus-encoded proteins replicate the RNA genome via a negative-strand intermediate and are themselves synthesized from the genomic positive strand. Intact virions contain the RNA genome, the covalently linked VPg protein, and a capsid of the coat proteins VP1, VP2, and VP3 with icosahedral symmetry. Virus particles appear in bile and blood, presumably being released across the apical hepatocyte membrane into the biliary canaliculus and across the basolateral membrane into the bloodstream. The mechanism of viral release and secretion is unknown but clearly is not dependent on cell destruction, since high viral titers are present in stool before there is any evidence of hepatocyte necrosis (Ticehurst,etal.,1987)
   II.B.3.Detection in clinical and environmental samples: HAV was first visualized in fecalextracts by ( Feinstone,etal.,1973)electron microscopy
 using homologous antiserum  and similar virus-like particles were observed in the sera and livers of marmosets experimentally infected with  human HAV. HAV antigen has been detected in stool, cell culture, and environmental samples by using (Provost,etal., 1975) radioimmunoassays and enzyme.immunoassays(, Hollinger and Emerson, 2001). Viremia during HAV infection has been documented both  by transmission studies( Krugman,etal.,1967)and as a result of outbreaks of posttransfusion hepatitis A However, detection ofntigen in blood has been difficult  because fibronectin can bind to HAV and mask antigenicdeterminants required for immunological detection( Seelig,etal.,1984.). HAV capsid polypeptides and viral RNA have been detected in IgM circulating immune complexes isolated from experimentally infected chimpanzees (Margolis and Nainan,1990)
II.C. TRANSMISSION:

            Physicians in the early 1900s recognized that hepatitis A was spread by person-to-person Contact(Cockayne,1912) food, and possibly water(Willcox,1916) Cockayne extensively reviewed previous literature, generally selecting statements and observations that we now know to be correct

   II.C.1.Oral Transmission: Experimental transmission of infective hepatitis by feeding duodenal juice was first reported by Voegt            
         Havens and colleagues successfully transmitted jaundice by feeding either serum or a filtrate of stool extract to 12 conscientious objectors who volunteered for studies at Yale University(Havens,etal.,1944). The incubation period was 20 to 30 days in the four persons who became icteric, consistent with transmission of hepatitis A. Stool samples obtained during convalescence were not infectious whereas hepatitis was transmitted with stool samples collected 5 days after the onset of symptoms (Havens,1946). In parallel studies, three of five volunteers became jaundiced after intracutaneous inoculation of serum. The incubation period was longer, suggesting hepatitis B (Havens,etal.,1944). In later publications from this group, a distinction between infectious hepatitis (short incubation) and serum jaundice (long incubation) was made (Paul and Havens,1946). Infectious hepatitis (hepatitis A) was transmitted to four of five volunteers by ingestion of preicteric sera and to two of three volunteers after ingestion of stool.Hepatitis was apparent less than 40 days after exposure in all volunteers. In contrast, serum jaundice (hepatitis B) was transmitted to 10 of 23 volunteers inoculated with serum but not to three volunteers ingesting serum. All in this group developed hepatitis more than 50 days after exposure.

   II.C.2.Parenteral Transmission: Voegt injected preicteric serum and produced jaundice in studies performed at the same time as those investigating oral transmission. Working with British troops in Palestine in 1941 to 1942 and unaware of Voegt's findings (as judged by the references cited and the geographic separation), Cameron injected whole blood or serum from jaundiced patients into seven volunteers(Cameron,1943)One recipient developed jaundice a month after injection, consistent with the incubation period of hepatitis A (10 to 50 days). The serum for this recipient was collected 2 days after the onset of jaundice in the donor. Jaundice eventually developed in five volunteers after various periods of time on active duty. Cameron abandoned further human experiments when he became aware of case fatalities (not from his own series).Havens and colleagues at Yale also transmitted infectious hepatitis (hepatitis A) by parenteral means to 6 of 11 recipients. Using preicteric serum obtained from volunteers who developed short-incubation hepatitis following ingestion of infected material (Paul,etal.,1945), they observed a short incubation period similar to that noted after ingestion of infected material. Serum obtained 11 days before and 31 days after the onset of symptoms did not transmit hepatitis to any of six volunteers (three in each group), whereas serum collected 4 days after the onset was infectious in three of six recipients(Havens,1946). Three volunteers were infected sequentially with hepatitis B and then hepatitis A, demonstrating a lack of cross-reactive immunity. The authors interpreted their findings conservatively, as not indicating a fundamental difference between the two diseases, since the clinical features were indistinguishable with the exception of the incubation phase (Paul,etal.,1945)
   II.C.3.Infectious Hepatitis versus Serum Jaundice: By the late 1940s, the differentiation between infectious hepatitis and serum jaundice was distinct enough, and the nomenclature was confusing enough, that MacCallum proposed using the terms hepatitis A and hepatitis B in 1947 (Anonymous,1946)Whether the differences were explained by two distinct viruses or different strains of the same organism remained uncertain. The term catarrhal jaundice was finally abandoned following the general acceptance that a viruses was the etiologic agent because the transmission experiments used filtered material(Havens,1947).
   II.C.4.Willowbrook State School MS-1 and MS-2: Definitive evidence of two different types of hepatitis virus was provided by a series of experiments carried out at the Willowbrook State School on Staten Island. The goal of the original studies was to control hepatitis, which was endemic in this residential school for the mentally disabled. The early work demonstrated the period of infectivity of serum and fecal material and also the usefulness of measurements of serum glutamic oxaloacetic transaminase(SGOT) in the diagnosis of anicteric and asymptomatic infections (Krugman,etal.,1962).Second attacks of hepatitis were observed in some residents (Krugman,etal.,1967)To investigate this observation more thoroughly, pools of serum obtained during the two separate episodes in one resident (Mir) were inoculated into newly admitted residents kept in isolation. One pool, designated MS-1 (Mir serum-1), caused hepatitis in seven of eight children after a relatively short incubation (hepatitis A), whereas the second pool, MS-2, resulted in long-incubation hepatitis (hepatitis B) in seven of nine children(Krugman,etal.,1967). The MS-1 pool was used in the first successful transmission of hepatitis A to animals (marmosets) (Holmes,etal.,1969)and to transmit hepatitis to volunteers (in Joliet prison) whose clinical sampleswere the sources of material for the first detection of virus particles (Feinstone,etal.,1973) Marmoset  livers became thesource of infectious material not only for the development of serologic assays but also for cell culture experiments.
II.D. Hepatitis A Symptoms:

        Many people with HAV infection have no symptoms at all. Sometimes symptoms are so mild that they go unnoticed. Older people are more likely to have symptoms than children. People who do not have symptoms can still spread the virus. Symptoms of hepatitis A usually develop between 2 and 6 weeks after infection. The symptoms are usually not too severe and go away on their own, over time. The most common symptoms are as follows: Nausea , Vomiting Diarrhea, especially in children Low-grade fever , Loss of appetite ,Rash ,Tiredness, fatigue , Jaundice - A yellow discoloration of the skin and the whites of the eyes. Urine is dark brownish in color, like cola or strong tea. Pain in area of liver - On the right side of the abdomen, just under the rib cage. If the vomiting is severe, dehydration may occur. The symptoms of dehydration include the following: 

Feeling weak, tired, or "blah" .Feeling confused or unable to concentrate , Rapid heartbeat Headache , Urinating less frequently than usual ,Irritability.

         Symptoms usually last less than 2 months, although they may last as long as 9 months. About 15% of people infected with hepatitis A have symptoms that come and go for 6-9 months.(www.emedicinehealth.com)
II.E. Risk of hepatitis A:

        Anyone who has not already been infected with hepatitis A virus can become infected, but some people are at increased risk:

Persons who share a household or have sexual contact with someone who is infected with hepatitis A virus Children and staff in child-care centers (especially centers where children are in diapers),  where someone has hepatitis A virus infection. 

        Travelers to countries where hepatitis A is common and where proper sewage disposal and clean water, food, and sanitation are not available Residents and staff of institutions for developmentally disabled persons where someone has hepatitis A Men who have sex with men Persons who use street drugs Workers who handle animals infected with hepatitis A virus or who work with hepatitis A virus in a research laboratory Persons with clotting factor disorders who receive injections of factor concentrates 

II.F. HAV Detection: 

        The technique of in situ hybridization was recently used to localize HAV sequencesin humanliver biopsies(Taylor,etal.,1994)Viral RNA was detected in hepatocytes, sinusoidal cells, and inflammatory cells. Replicative intermediates were not detected. Using a macrophage-specific marker, the investigators confirmed the presence of viral nucleic acids in the cytoplasm of phagocytic cells. Clearance of virus by uptake of antigen-antibody complexes between virions and anti-HAV into these cells seems a plausible explanation for this observation, rather than phagocytosis of virus directly.
    II.F.1.Detection of HAV-Specific Antibodies: The humoral immune response plays the pivotal role in the diagnosis of HAV infection and the differentiation of hepatitis A from other types of viral hepatitis. There are a number of commercially available assays for the detection of IgM and total anti-HAV(Dignani,etal.,2003)IgM, IgA, and IgG anti-HAV are usually present at the onset of symptoms Since hepatitis due to HAV 
           Infection is clinically indistinguishable from disease caused by other hepatitis viruses (i.e., HBV, HCV, HDV, and HEV), serologic testing is required to make the diagnosis (Stapleton,1995). 
    II.F.2.Antibodies to structural proteins: Diagnostically, IgM anti-HAV has been used as the primary marker of acute infection (Cuthbert,2001); it is comprised mainly of antibodies against capsid proteins. A number of methods have been used to detect this virus-specific antibody class, including radioimmunoassay (Purcell,etal.,1976), immunochemical staining (Huang,etal.,1979), enzyme-linked immunosorbent assay immunoblotting (Wang,etal.,1996), and dot blot immunogold filtration (Shao,etal.,2003). IgM anti-HAV enzyme immunoassays are available commercially (Poddar,etal.,2002) 
       The commercially availablediagnostic assays areconfigured in such a manner that although IgM antibodies may be present for long periods of time the lower concentrations found 4 to 6 months after the onset of infection do not produce a positive test result (Stapleton,1995). However, the current commercially available IgM assays detect antibody for ashort period of time in persons recently administered hepatitis A vaccine (Wiedmann,etal.,2003). Previous (resolved) HAV infection is diagnosed by detection of IgG anti-HAV. However, commercially available assays detect total anti-HAV (both IgG and IgM antibodies). The presence of total anti-HAV and the absence of IgM anti-HAV can be used to differentiate between past and current infections. Antibodies to structural proteins are produced following immunization with hepatitis A vaccine. A small proportion (8 to 20%) of vaccinated persons have a transient IgM anti-HAV response.(Lemon,1993). IgG anti-HAV is produced by all successfully immunized persons (Lemon,1993). However, unless they are modified, commercially available tests for total anti-HAV are not sensitive enough to detect antibody concentrations in a significant proportion of immunized persons, especially several years after immunization (Lemon,1993).(figurer 2) 
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(FiG.2):Hepatitis A time course of infection.

    II.F.3.Antigen Detection: Cell culture propagation. HAV has been grown in several cell types of human and nonhuman origins, including primary and secondary African green monkey kidney cells (Wang,etal.,1986) and fetal rhesus monkey kidney cells (Flehmig,1980). In contrast to most picornaviruses, HAV of human origin requires an extensive adaptation period before it grows in cell culture, and once adapted, HAV produces a persistent infection and becomes attenuated, as shown by not producing disease in experimentally inoculated nonhuman primates (Feinstone,etal.,1983). In addition, relatively low concentrations of virus and viral antigen are produced compared to other picorna viruses. Mutations in viral nucleic acid may play a major role in the adaptation of HAV in cell culture (Funkhouser,etal.,1994)and attenuation (Emerson,etal.,2002). HAV replicates in cell culture without cytopathic signs of infection and without apparent host cell damage.            
        Because of the lack of a cytopathic effect in cell culture, immunological assays are required to detect HAV antigen (Siegl,etal.,1984). Methods commonly used to quantitate infectivity include radioimmunofocus assay (Lemon,etal.,1983), fluorescent focus assay, in situ radioimmunoassay and in situ hybridization (Jiang,etal.,1987) Cytopathic variants of HAV have been observed in selected cell culture systems. These cytopathic viruses produce an acute rather than persistent infection (Cromeans,etal.,1987). The replication cycle of these variants is shorter (2 to 3 days) than that observed for noncytopathic HAV, and they produce a much higher viral yield (Cromeans,etal.,1987). 
    II.F.4.Detection in clinical and environmental samples: HAV was first visualized in fecal extracts by electron microscopy using homologous antiserum (Feinstone,etal.,1973), and similarvirus-like particles were observed in the sera and livers of marmosets experimentally infected with human HAV (Provost,etal.,1975).
        HAV antigen has been detected in stool, cell culture, and environmental samples by using radioimmunoassays and enzyme immunoassays (Hollinger and Emerson,2001). Viremia during HAVinfection has been documented both by transmission studies (Krugman,etal.,1967) and as a result of outbreaks of posttransfusion hepatitis A (Noble,etal.,1984). However, detection of antigen in blood has been difficult (Hollinger,etal.,1975) because fibronectin can bind to HAV and mask antigenic determinants required for immunological detection (Seelig,etal.,1984). HAV capsid polypeptides and viral RNA have been detected in IgM circulating immune complexes isolated from experimentally infected chimpanzees (Margolis and Margolis,1990 ). 
    II.F.5.Molecular Detection Methods: Nucleic acid detection techniques are more sensitive than immunoassays for viral antigen to detect HAV in samples of different origins (e.g., clinical specimens, environmental samples, or food). HAV has been detected with techniques such as restriction fragment length polymorphism (Goswami,etal.,1997), single-strand conformational polymorphism (Fujiwara,etal.,2000), Southern blotting (Sanchez,etal.,2004)
nucleic acid sequencing-based amplification (Jean,etal.,2004), nucleic acid hybridization and reverse transcription-PCR (RT-PCR) and antigen capture RT-PCR (Cromeans,etal.,2001). Amplification of viral RNA by RT-PCR is currently the most sensitive and widely used method for detection of HAV RNA. Purification of viral RNA from clinical and environmental samples is the first step in RT-PCR, and different extraction platforms are often required, depending on the source of the specimen. Early protocols for RNA extraction from serum or stool included proteinase K digestion followed by phenol-chloroform extraction and ethanol precipitation (Nainan,etal.,1991). Subsequently, products which used guanidinium thiocyanate-phenol-chloroform became commercially available for extraction of RNA and total nucleic acids and increased the sensitivity and specificity of HAV detection (Nainan,etal.,2005). 
       Antigen capture RT-PCR and magnetic beads coated with anti-HAV have been used to separate virus from potential inhibitors of reverse transcription and PCRs that are often found in environmental and stool samples. Automated RNA extraction protocols have been applied to HAV detection. These have increased specimen throughput, are reproducible and reliable, and have detection sensitivity similar to that of manual extraction methods The efficiency of reverse transcription of RNA to cDNA can be reduced by the presence of inhibitors in the source material. Engineered reverse transcriptase with no RNase activity (RNase H) is believed to increase transcription efficiency, although naturally occurring enzymes continue to be used for identification of a variety of targets, including HAV, with high specificity and sensitivity (Stahlberg,etal.,2004). 
       Although thermostable enzymes may improve efficiency of the RT reaction by reducing secondary structure and improving priming, their effect on HAV detection has not been evaluated. Specific or random primers can be used for the reverse transcription reaction (Stahlberg,etal.,2004) Random primers along with specific primers have been routinely used in our laboratory for the detection of HAV because of the increased sensitivity and specificity Primer pairs spanning the desired genomic region are used to amplify cDNA. Nested PCR, where products obtained from first-round PCR are used as a template for a second round of PCR, has been used to amplify HAV from clinical and environmental samples where the viral load is expected to be low (Li,etal.,2004). Analysis of the PCR product by probe hybridization also has been shown to increase the sensitivity of detection (Deng,etal.,1994). The development of single-step RT-PCR methods, in which reverse transcription and PCR are performed together, has considerably reduced the time and handling during cDNA synthesis (Li,etal.,2004). 
       However, this method appears to reduce detection sensitivity by up to 1 log unit compared to the two-step RT-PCR method Multiplex RT-PCR, where genome sequences of more than one organism are amplified simultaneously, provides the most efficient way to detect multiple agents in clinical and environmental samples compared to conventional RT-PCR amplification for each agent. This method has been developed for simultaneous detection of HAV and HEV and of HAV, rotavirus, and poliovirus (Gilgen,etal.,1997). Real-time PCR, which has revolutionized nucleic acid detection by its high speed, sensitivity, andreproducibility and minimization of contamination, has been applied to the detection and quantification of HAV Real-time PCR has been introduced in our laboratory for rapid analysis of specimens in outbreak situations, with , 36 h required from amplification to nucleic acid sequence results. The increased speed of real-time PCR is mainly due to reductions in amplification cycles, elimination of post-PCR detection procedures, and availability of devices for sensitive detection of amplified products. Small amplicons are recommended, and this may also play a role in the speed; however, it has been shown that decreasing the size of the PCR fragment does not necessarily improve PCR performance Molecular beacons and TaqMan-based assays are a few of the chemistries that have been used for real-time PCR detection of HAV. Real-time PCR chemistries use primers and probes with separate fluorogenic labels; the generation of a fluorescent signal depends on the interaction between PCR products and/or probes (Mackay,etal.,2002). 
       A DNA-binding fluorophore, SYBR green, has been widely used because of its simplicity The advantage of SYBR green over labeled probe-based detection platforms is the detection of highly variable genome regions for which probe design is often difficult SYBR green interference with nucleic acid sequencing can be eliminated by performing a nested PCR without the fluorophore
II.G. SEROLOGY: 

        The specific detection of hepatitis A infection was first accomplished in 1973 using immune electron microscopy of fecal extracts to visualize virus-like particles(Feinstone,etal.,1973). Antibody in convalescent-phase serum samples from persons with experimentally or naturally acquired infection aggregated the virus and permitted its visualization by electron microscopy. When serum collected before infection or early in the disease was used, few or no virus particles were identified. This research technique was successfully used to investigate the period of infectivity but could not be employed for routine diagnosis of large numbers of clinical samples. The next step was the development of complement fixation (Provost,etal.,1975)and immune adherence (Miller,etal.,1975)tests for detectionof serum antibody to HAVantigens in 1974. This required a source of HAV antigen, supplied by liver extracts from marmosets infected with a Costa Rican strain of HAV, Despite being cumbersome, the immune adherence test quickly provided a wealth of important data about hepatitis A infection. With the original description of the test came demonstration of simultaneous infection with both HAV and HBV; evidence that HAV antibodies were acquired early in life in areas of high prevalence; association of low socioeconomic status with seropositivity in areas of low incidence; persistence of antibody for at least 7 years; an antigenically related or identical virus infection in chimpanzees, grivets, and rhesus monkeys not experimentally infected; and detection of various quantities of antibody in lots of immune serum globulin (Miller,etal.,1975)
          Both the complement fixation test and the immune adherence test were used to examine seroconversion following experimental infection with the MS-1 strain of hepatitis (Krugman,etal.,1975). The complement fixation test was not as specific or as sensitive as the immune adherence test. Using the immune adherence test, seroconversion was demonstrated in 20 of 20 infected persons. Antibody was detectable soon after the onset of clinical hepatitis but was present within the first week in only 45%; in 20% detectable seroconversion was delayed for at least 2 weeks after disease onset. Nevertheless, a test that could be used for diagnosis of acute hepatitis A infection was now available. Hemagglutination assays for HBV surface antigen and antibody to HBV core and surface proteins were developed in 1970. Consequently, by 1975, acute viral hepatitis could be ascribed to either HAV or HBV, permitting the recognition of viral non-A, non-B hepatitis (hepatitis C and hepatitis E).In 1975, solid-phase RIAs developed for the detection of HAV antigen were modified to measure antibody. A comparison between immune adherence, immune electron microscopy, and RIAdemonstrated that each test was able to detect seroconversion following inoculation with MS-1virus. Antigen partially purified from stool was equivalent to marmoset liver-derived viral antigen in these assays. RIAs were also modified to use minimal quantities of viral antigen and to assay anti-HAV IgM antibody.A competitive binding assay was developed by 1978 to improve sensitivity (Bradley,etal.,1979). In this assay, antibody in patient serum competes with radiolabeled  antibody for HAV. The assay was also adapted to measure anti-HAV IgM, which was detected in acute-phase sera but not in convalescent-phase sera(Bradley,etal.,1979). However, the absorption of IgG from samples to measure IgM reactivity was difficult to perform, and the resultant assay lacked reliable specificity. In 1980, an alternative technique was developed  in which IgM antibody was directly selected and anti-HAV activity was then measured. With these improvements, anti-HAV IgM antibody was detected at the time of onset of symptoms in mostpatients. IgM titers decreased in the weeks after onset and then became undetectable. This assay could thus be used to diagnose acute hepatitis A at the time of clinical symptoms.

II.H. Diagnostic Accuracy: 

        The sensitivity, specificity, and positive predictive value of quantitating IgM-specific anti-HAV was determined in a cluster of cases that occurred in 1979 using normal blood donors as the control population (Storch,etal.,1982). The sensitivity of IgM anti-HAV measurement for acute hepatitis was 100%, the specificity was 99%, and the positive predictive value was 88%. Since its introduction and widespread use, diagnostic difficulties have been uncommon. Occasionally, the test is negative at the time of clinical presentation, but repeat testing 1 to 2 weeks later usually demonstrates positivity (Hirata,etal.,1995). One possible explanation for this observation is that dilution of serum before assay, in order to prevent false-negative results, could result in loss of reactivity in sera with low titers. In two episodes of mild acute infection in vaccinees, the appearance of IgM anti-HAV positivity was delayed until convalescence (Innis,etal.,1994), an observation that has not been explained. False-positive Epstein-Barr virus serologies (Fikar and McKee,1994)are less of a diagnostic problem than is prolonged positivity in the absence of hepatitis.The length of time that the IgM anti-HAV test remains positive varies(Kao,etal.,1984). In 37 patients followed until the disappearance of antibody, the majority, 32 of 37 (86%), were IgM anti-HAV negative by 7 months after onset, defined as jaundice in all but two anicteric cases, for which the onset of symptoms was used. Twenty-six of 37 (70%) were negative for IgM anti-HAV by 4 months. All cases demonstrated a decrease in titer (positive test value closer to the negative cut-off) before becoming negative in the assay. In contrast, IgM anti-HAV positivity was prolonged beyond 7 months in five individuals whose last positive test was recorded between 9 and 12 months after onset. Eventually, they each had negative IgM anti-HAV test results. In most patients (47 of 50), the biochemical evidence of hepatitis had resolved either prior to or by the time of disappearance of IgM anti-HAV. Of the remaining three patients, two eventually normalized biochemical hepatitis and the third was lost to follow-up. In a second study, two of six patients were IgM anti-HAV positive (low titer) 30 to 32 months after the onset of hepatitis A. A diagnostic dilemma may arise if a patient has unrecognized chronic hepatitis before contracting HAV. The persistence of IgM anti-HAV positivity for more than 12 months together with an unrelated and unidentified cause of hepatitis could potentially lead to an incorrect diagnosis of chronic hepatitis A.

II.I. Laboratory Investigations of Acute Hepatitis A: 

        As with the clinical symptoms and signs, there are no pathognomonic findings in the laboratory investigations that distinguish HAV from other hepatotrophic viruses. The maximum elevation of alanine aminotransferase and aspartate aminotransferase can be substantially higher than that observed in acute hepatitis B, but there is a wide range. In general the degree of aminotransferase elevation roughly correlates with the severity of the acute hepatitis A in that asymptomatic cases have lower aminotransferase levels. The overall severity of the infection, however, is demonstrated by the bilirubin level as well as the prothrombin time. Most cases of hepatitis A have a bilirubin of [image: image4.png]


10 mg/dl in the absence of hemolysis, an indication that hepatitis A is usually not severe.

II.J.  Chronic Liver Disease and Acute Hepatitis A: 

          The risk of fulminant hepatitis is increased in patients with underlying chronic liver disease who develop acute viral hepatitis, regardless of etiology (Keeffe,1995), and patients without prior exposure should be vaccinated. However, an unexpectedly high rate of fulminant hepatitis A in patients with underlying chronic hepatitis C (7 of 17 [41%]) but not chronic hepatitis B (0 of 10)( Vento,etal.,1998) has not been confirmed by other investigators.The classic teaching for many years has been that hepatitis A infection does not cause chronic liver disease and that there is no chronic carrier state. With the advent of highly sensitive assays for HAV detection, it has become clear that in rare patients, viral nucleic acids can be detected in stool for many weeks after the onset of infection, even when hepatic enzymes have returned to normal. One patient had HAV RNA in stool (by RT-PCR) 11 months after onset of illness, at which time he also had persistent aminotransferase elevation and detectable anti-HAV of the IgM class. A liver biopsy at that time showed portal inflammation and interface hepatitis. The patient developed esophageal varices at 25 months, and aminotransferase elevations and IgM anti-HAV were still present after 31 months. Although reported as chronic hepatitis A, it may represent two separate diseases,prolonged hepatitis A and a second, unidentified cause of chronic liver disease.

II.K. Preventation of hepatitis A:

           Hepatitis A vaccine provides long-term protection. The vaccine is licensed for use in persons , years of age and older. It must be given before exposure to the hepatitis A virus. Two shots are needed for long-term protection.

   II.K.1. Hepatitis A vaccine is recommended for: Persons who travel to or work in areas where hepatitis A is common, the first dose should be given at least 4 weeks before travel, children living in communities with high rates of hepatitis A, such as Alaska native villages, american Indian reservations, and Pacific Islander and some religious communities Men who have sex with men ,persons who use street drugs , persons with chronic liver disease , persons with clotting factor disorders, such as hemophilia, Persons who work with animals infected with hepatitis A virus or who work with hepatitis , avirus in a research setting 
            The vaccine is not recommended for children under age 2. Immune globulin is recommended in this age group for short-term protection ,to prevent person-to-person spread, good personal hygiene and proper sanitation are important, always wash hands with soap and warm water after using the toilet and changing a diaper and before eating or preparing food,immune globulin is recommended for short-term prevention against hepatitis A in all age groups, immune globulin is a sterile preparation of antibodies. Immune globulin shots can lower the risk of disease in close contacts, household members, and sex partners of infected persons , immune globulin must be given within 2 weeks of exposure to hepatitis A virus, and protection , lasts only 3 to 5 months, depending on the dosage. Immune globulin is currently in short supply. (www.american liverfoundation)

   II.K.2Treatment of hepatitis A: If are not vaccinated and may have been recently exposed to the hepatitis Avirus, he should consult immediately. whor should give a single dose of hepatitis A vaccine or immune globulin as soon as possible. This treatment is intended to help boost the patient immunity and reduce risk of developing a full-blown infection., for healthy persons ages 1 to 40, a single dose of hepatitis A vaccine is recommended,for persons over 40 years of age, immune globulin is recommended, for children under 1 year of age, immunocompromised, individuals, and those with chronic liver disease, immune globulin is recommended.
        If do develop a hepatitis A infection, you should not require additional medical treatment. The symptoms are usually mild and the disease goes away on its own in almost all cases. People with hepatitis A should reduce the pace of their daily activities to match their loss of energy. A balanced diet with plenty of fluids is also helpful, your liver’s ability to break down drugs is weakened while you have hepatitis A, and alcohol may cause further damage to your liver. Therefore, if you have hepatitis A,should not take any drug or herbal supplement unless approved by your doctor, and avoid alcohol, people with hepatitis A may experience itchy skin; this can be controlled with non-prescription anti-itch medicine.   (www.american liverfoundation)
Part III Hepatitis B

III.A  Introduction:
        Hepatitis B virus (HBV) infects the liver of humans and hominoidae and causes an inflammation called hepatitis. It is a DNA virus and one of many unrelated viruses that cause viral hepatitis. The disease was originally known as "serum hepatitis"

        Hepatitis B virus is a serious public health problem worldwide and major cause of chronic hepatitis, cirrhosis, and hepatocellular carcinoma (HCC). It was estimated that approximately 2 billion people have serological evidence of past or present HBV infection. More than 350 million are chronic carriers of HBV.
Approximately 75% of chronic carriers live in Asia and the Western Pacific(Gust, 1996) It was reported that 15-40% of HBV infected patients would develop cirrhosis, liver failure, or HCC (Lok AS.2002) , and 500, 000 to 1.2 million people die of HBV infection annually(Mahoney,1999). Because of the high HBV-related morbidity and mortality, the global disease burden of HB is substantial. 
        The discovery of the etiologic agent of hepatitis B and the development of safe and effective vaccines constitute one of the remarkable scientific achievements of the 20th century. In the 19th century, Virchow had proposed that the pathogenesis of acute hepatitis was due to a plug of mucus in the ampulla of Vater (Virchow,1886). This hypothesis was disputed when pathologic studies revealed diffuse hepatic inflammation in persons with acute jaundice, suggesting an infectious cause (Eppinger, 1922). Studies of human volunteers in the 1930s and 1940s provided convincing evidence of a viral cause with at least two etiologic agents (MacCallum,  and  Bauer, 1947) . In 1947, MacCallum and Bauer proposed the current nomenclature of hepatitis B for "homologous serum" hepatitis. At that time, it was known that the epidemiology of the disease. Hepatitis B was transmitted by percutaneous exposure to blood products, had a longe incubation period (ranging from 2 to 6 months), and occurred more often in adults
        The viral etiology of hepatitis B was firmly established by electron microscopy and the detection of several viral particles (referred to as Dane particles) that reacted with antisera to Australia antigen (Dane, et. al. ,1970.). It was demonstrated that the Dane particle was HBV, and its surface component was designated hepatitis B surface antigen (HBsAg). The core component contained endogenous DNA and hepatitis core antigen (HBcAg)). The differential presence of HBsAg, antibodies to HBsAg (anti-HBs), and antibodies to HBcAg (anti-HBc) were used to classify patients as having acute or chronic infections. A third antigen related to infectivity, hepatitis e antigen (HBeAg) (Magnius and  Espmark , 1972).
        The proportion of the world's population currently infected with the virus is estimated at 3 to 6%, but up to a third has been exposed. Symptoms of the acute illness caused by the virus include liver inflammation, vomiting, jaundice, and rarely, death. Chronic hepatitis B may cause liver cirrhosis which may then lead to liver cancer, a fatal disease with very poor response to current chemotherapy. The infection is preventable by vaccination.
III.B. Virology:
          Hepatitis B virus (HBV) is a member of the Hepadnavirus family(Zuckerman, 1996). The virus particle, (virion) consists of an outer lipid envelope and an icosahedral nucleocapsid core composed of protein. The nucleocapsid encloses the viral DNA and a DNA polymerase that has reverse transcriptase activity ( Locarnini , 2004). The outer envelope contains embedded proteins which are involved in viral binding of, and entry into, susceptible cells. The virus is one of the smallest enveloped animal viruses with a virion diameter of 42nm, but pleomorphic forms exist, including filamentous and spherical bodies lacking a core. These particles are not infectious and are composed of the lipid and protein that forms part of the surface of the virion, which is called the surface antigen (HBsAg), and is produced in excess during the life cycle of the virus.(Howard,1986).

   III.B.1 Genome: The genome of HBV is made of circular DNA, but it is unusual because the DNA is not fully double-stranded. One end of the full length strand is linked to the viral DNA polymerase. The genome is 3020-3320 nucleotides long (for the full length strand) and 1700-2800 nucleotides long (for the short length strand)(Kay and Zoulim, 2007). The negative-sense, (non-coding), is complementary to the viral mRNA. The viral DNA is found in the nucleus soon after infection of the cell. The partially double-stranded DNA is rendered fully double-stranded by completion of the (+) sense strand and removal of a protein molecule from the (-) sense strand and an short sequence of RNA from the (+) sense strand. Non-coding bases are removed from the ends of the (-)sense strand and the ends are rejoined. There are four known genes encoded by the genome called C, X, P, and S . The core protein is coded for by gene C and the DNA polymerase by gene P . Gene S is the gene that codes for the surface antigen (HBsAg). The HBsAg gene is one long open reading frame but contains three in frame "start" (ATG) codons that divide the gene into three sections, pre-S1, pre-S2, and S. Because of the multiple start codons, polypeptides of three different sizes called large, middle, and small (pre-S1 + pre-S2 + S, pre-S2 + S, or S) are all be produced (Beck and Nassal, 2007). The function of the protein coded for by gene X is not fully understood (Bouchard and Schneider , 2004).
   III.B.2 Replication: The life cycle of Hepatitis B virus is complex. Hepatitis B is one of a few known non-retroviral viruses which use reverse transcription as a part of its replication process.The virus gains entry into the cell by binding to a receptor on the surface of the cell and enters it by endocytosis. Because the virus multiplies via RNA made by a host enzyme, the viral genomic DNA has to be transferred to the cell nucleus by host proteins called chaperones. The partially double stranded viral DNA is then made fully double stranded and transformed into closed circular supercoiled DNA (cccDNA) that serves as a template for transcription of four viral mRNAs. The largest mRNA, (which is longer than the viral genome), is used to make the new copies of the genome and to make the capsid core protein and the viral DNA polymerase . These four viral transcripts undergo additional processing and go on to form progeny virions which are released from the cell or returned to the nucleus and re-cycled to produce even more copies (Beck and Nassal , 2007) (Bruss , 2007). The long mRNA is then transported back to the cytoplasm where the virion P protein synthesizes DNA via its reverse transcriptase activity
III.C. Transmission:
        HBV is spread through contact with infected body fluids and the only natural host is human. Blood is the most important vehicle for transmission, but other body fluids have also been implicated, including semen and saliva (Scott Snitbhan , et al 1980 ). Currently, three modes of HBV transmission have been recognized: perinatal, sexual and parenteral/percutaneous transmission. There is no reliable evidence that airborne infections occur and feces are not a source of infection. HBV is not transmitted by contaminated food or water, insects or other vectors.

   III.C.1. Perinatal Transmission Transmission of HBV from carrier mothers to their babies can occur during the perinatal period, and appears to be the most important factor in determining the prevalence of the infection in high endemicity areas. Before HBV vaccine was integrated into the routine immunization program, the proportion of babies that become HBV carriers is about 10-30% for mothers who are HBsAg-positive but HBeAg-negative. However, the incidence of perinatal infection is even greater, around 70-90%, when the mother is both HBsAg-positive and HBeAg-positive (XuZY, et al. ,1985).There are three possible routes of transmission of HBV from infected mothers to infants:
transplacental transmission of HBV in utero; natal transmission during delivery; or postnatal transmission during care or through breast milk. Since transplacental transmission occurs antenatally, hepatitis B vaccine and HBIG cannot block this route. Epidemiological studies on HBV intrauterine infection in China showed that intrauterine infection occurs in 3.7-9.9% pregnancy women with positive HBsAg and in 9.8-17.39% with positive HBsAg/HBeAg (Wang , et al. , 2003). and it was suggested that a mother with positive HBeAg (OR = 17. 07) and a history of threatened premature labor (OR = 5. 44) are the main risk factors for intrauterine infection. The studies on transplacental transmission of HBV suggested two possible mechanisms
 (1) hemagenous route: a certain of factors, such as threaten abortion, can make the placental microvascular broken, thus the high-titer HBV maternal blood leak into fetus' circulation  (Lin , et al. , 1987).
(2) cellular transfer: the placental tissue is infected by high-titer of HBV in maternal blood from mother's side to fetus' step by step, and finally, HBV reach fetus' circulation through the villous capillary endothelial cells  (Xu D, et al. , 1999).
       For neonates and children younger than 1 year who acquire HBV infection perinatally, the risk of the infection becoming chronic is 90% (Hyams ,1995) presumably because neonates have an immature immune system. One of the possible reasons for the high rate of chronicity is that transplacental passage of HBeAg may induce immunological tolerance to HBV in fetus.
   II.C.2.Sexual Transmission: Sexual transmission of hepatitis B is a major source of infection in all areas of the world, especially in the low endemic areas, such as North America. Hepatitis B is considered to be a sexually transmitted disease (STD). For a long time, homosexual men have been considered to be at the highest risk of infection due to sexual contact (70% of homosexual men were infected after 5 years of sexual activity) (Alter , 2003). However, heterosexual transmission accounts for an increasing proportion of HBV infections. In heterosexuals, factors associated with increased risk of HBV infection include duration of sexual activity, number of sexual partners, history of sexual transmitted disease, and positive serology for syphilis. Sexual partners of injection drug users, prostitutes, and clients of prostitutes are at particularly high risk for infection ( Alter , 1995).
   III.C.3.Parenteral/percutaneous Transmission: The parenteral transmission includes injection drug use, transfusions and dialysis, acupuncture, working in a health-care setting, tattooing and household contact. In the United States and Western Europe, injection drug use remains a very important mode of HBV transmission (23% of all patients) (Margolis , et al. , 1991). Risk of acquiring infection increases with duration of injection drug use. Although the risk for transfusion-associate HBV infection has been greatly reduced since the screening of blood for HBV markers and the exclusion of donors who engage in high-risk activities, the transmission is still possible when the blood donors are asymptomatic carrier with HBsAg negative (Luo KX , et  al. , 1993l). Obvious sources of infection include HBV-contaminated blood and blood products, with contaminated surgical instruments and utensils being other possible hazards. Parenteral/percutaneous transmission can occur during surgery, after needle-stick injuries, intravenous drug use, and following procedures such as ear piercing, tattooing, acupuncture, circumcision and scarification. The nosocomial spread of HBV infection in the hospital, particularly in dialysis units, as well as in dental units, has been well described (Margolis , et al. , 1991). Even when infection control practices are followed. As with other modes of transmission, high vial titers have been related to an increased risk of transmission. People at high-risk of infection include those requiring frequent transfusions or hemodialysis, physicians, dentists, nurses and other healthcare workers, laboratory technicians, intravenous drug users, police, firemen, laundry workers and others who are likely to come into contact with potentially infected blood and blood products.
           The risk of chronicity is low (less than 5%) for transmission through sexual contact, intravenous drug use, acupuncture, and transfusion (Hyams ,1995). Individuals at risk for these transmission modes usually acquire HBV infection during adolescence or adulthood without immune tolerance. Instead, the disease progresses directly to the immune clearance phase and is of short duration, which probably accounts for high spontaneous recovery.

III.D.  Pathogenesis:
          The hepatitis B virus primarily interferes with the functions of the liver while replicating in liver cells, also known as hepatocytes. During HBV infection, the host immune response causes both hepatocellular damage and viral clearance. While the innate immune response does not play a significant role in these processes, the adaptive immune response, particularly virus-specific cytotoxic T lymphocytes (CTLs), contributes to nearly all of the liver injury associated with HBV infection. By killing infected cells and by producing antiviral cytokines capable of purging HBV from viable hepatocytes, CTLs also eliminate the virus (Iannacone, et al 2007 ).Although liver damage is initiated and mediated by the CTLs, antigen-nonspecific inflammatory cells can worsen CTL-induced immunopathology and platelets may facilitate the accumulation of CTLs into the liver (Iannacone and Sitia, 2005).
         The cellular and humoral immune responses to HBV infection are complex. Most studies suggest that HBV is not directly cytopathic to infected hepatocytes and that the cellular response to several viral proteins correlates with the severity of clinical disease and viral clearance (Chisari and  Ferrari , 1995). It is believed that the antibody response to viral envelope antigens contributes to clearance of the virus and that cytotoxic T cells mediate viral clearance by killing infected cells. In addition, it has been shown that cytotoxic T lymphocytes inhibit HBV gene expression through the secretion of antiviral cytokines and that the expression of these cytokines may be the principal mechanism of viral clearance during HBV infection (Chisari , 1997). It is hypothesized that chronic infection is related to a weak T-cell response to viral antigens. While neonatal immune tolerance to viral antigens appears to play an important role in viral persistence among persons infected at birth, the basis of a poor T-cell response in adults is not well understood.

III.E.  Symptoms:
           Hepatitis B virus infection may either be acute (self-limiting) or chronic (long-standing). Persons with self-limiting infection clear the infection spontaneously within weeks to months.Children is less likely than adults to clear the infection. More than 95% of people who become infected as adults or older children will stage a full recovery and develop protective immunity to the virus. However, only 5% of newborns that acquire the infection from their mother at birth will clear the infection. Of those infected between the age of one to six, 70% will clear the infection (Redd , et al.2007).Acute infection with hepatitis B virus is associated with acute viral hepatitis - an illness that begins with general ill-health, loss of appetite, nausea, vomiting, body aches, mild fever, dark urine, and then progresses to development of jaundice. It has also been noted that itchy skin all over the body has been an indication as a possible symptom of all hepatitis virus types. The illness lasts for a few weeks and then gradually improves in most affected people. A few patients may have more severe liver disease (fulminant hepatic failure), and may die as a result of it. The infection may also be entirely asymptomatic and may go unrecognized. Chronic infection with hepatitis B virus may be either asymptomatic or may be associated with a chronic inflammation of the liver (chronic hepatitis), leading to cirrhosis over a period of several years. This type of infection dramatically increases the incidence of liver cancer (Iannacone ,et al  2007).
III.F.  DIAGNOSIS:
           Because the clinical symptoms of HBV infection are indistinguishable from other forms of viral hepatitis, definitive diagnosis is dependent on serologic testing for HBV infection. A variety of tests are available to make the diagnosis of HBV infection (Hoofnagle and Bisceglie , 1991) . Acute HBV infection is characterized by the presence of HBsAg in serum and the development of IgM class antibody (IgM anti-HBc). Detection of HBsAg has evolved from immunodiffusion methods to reversed passive hemagglutination assays and to the more sensitive enzyme immunoassays and radioimmunoassay, which can detect HBsAg at concentrations of 0.1 ng/ml. HBeAg is also detectable during acute infection. During convalescence, HBsAg and HBeAg are cleared, and anti-HBs, anti-HBc, and anti-HBe develop(Fig.3). Anti-HBs is a protective antibody that neutralizes the virus. The presence of anti-HBs following acute infection indicates recovery and immunity from reinfection. Anti-HBs is also detected among persons who have received hepatitis B vaccine. Immunoassays for the detection of total anti-HBc involve both IgM and IgG class antibody to the core protein and indicate current or past exposure to virus and viral replication. IgG anti-HBc appears shortly after HBsAg among persons with acute disease and generally persists for life; therefore, total anti-HBc is not a good marker for persons with acute disease. The detection of IgM anti-HBc is diagnostic of acute HBV infection.
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FIG. (3)Characteristics of acute hepatitis B with recovery

In persons with chronic HBV infection, HBsAg remains persistently detectable, generally for life (Fig.4). HBeAg is variably present, and IgM anti-HBc generally becomes undetectable 6 months after acute infection.
            Detection of HBV DNA has limited usefulness for diagnostic purposes. HBV DNA is detectable in the serum of persons with acute and chronic HBV infection (Hoofnagle and  Biscelgie , 1991).Most slot or dot blot hybridization assays can detect HBV DNA levels as low as 5 pg/ml, which corresponds to 1.5 × 106 genomes per ml. A commercial liquid hybridization assay (Abbott) detects 1.5 pg of HBV DNA per ml (4.0 × 105 genomes per ml), and the branched-DNA hybridization assay detects 2.5 pg of HBV DNA per ml. PCR is much more sensitive than direct hybridization and detects HBV DNA levels of 

[image: image6.png]Titer

Acute
(6 months)

Chronic
(Vears)

0 4.8 12 1620 24 28 32 36
Weeks after Exposure

52

Years




FIG.(4):Characteristics of progression to chronic HBV infection.

103 pg/ml (approximately 100 to 1,000 genomes); however, PCR assays are prone to false-positive results.

            The clinical significance of detecting HBV DNA by hybridization and by PCR is quite different. Generally, detection by PCR has the same significance as detection of HBsAg and indicates current HBV infection. In contrast, detection by hybridization indicates significant viral replication and a high probability of active liver disease (similar to HBeAg). Monitoring HBV DNA levels is useful in determining the response of chronic HBV infection to treatment (see below). Nucleic acid sequence analysis has been used to identify genetic variants of the virus and to investigate common-source outbreaks of HBV infection (Harpaz, et al. ,1996).

    III.F.1. Hepatitis B virus (HBV) testing: HBV is transmitted through infected body fluids, including blood, semen, and vaginal fluids (including menstrual blood). It also can be transmitted from a pregnant woman to her child at or near the time of birth.
   III.F.2. Hepatitis B surface antigen (HBsAg): is one of the most frequently performed tests for HBV. This HBV antigen is the earliest indicator of an active hepatitis B infection. This antigen may be present before symptoms of an HBV infection are present. If this antigen level remains high for more than 6 months, the patient probably becomes a carrier of HBV, meaning patient can transmit it to others throughout life.
   III.F.3. Hepatitis B surface antibody (HBsAb): is also one of the most common tests for HBV. Usually this antibody appears about 4 weeks after HBsAg disappears and means that the infection is at the end of its active stage and  cannot pass the virus to others (no longer contagious). This antibody also protects you from getting HBV again in the future. The test is done to determine the need for vaccination; the antibody will be present after receiving the HBV vaccine series, showing protection (immunity) from the virus. Occasionally  test may show that you have both the HBsAb and HBsAg antibodies; in this case,  still contagious. 

       HBsAb Their appearance a few weeks after resolution of acute hepatitis B is associated with disappearance of HBsAg (HBs seroconversion) and is considered  the marker of resolution of HBV infection. These antibodies can also rarely appear after HBsAg disappearance in non replicative chronic HBV carriers, either spontaneously or following successful antiviral therapy. They generally persist for life, but may become undetectable after a few years.

          Total anti-HBc antibodies. Anti-HBc antibodies are directed against a viral capsid epitope or core antigen. They appear early during infection and remain detectable for life, whatever the outcome of infection. They can be present in the absence of both HBsAg and anti-HBs antibodies, during the convalescent period following acute hepatitis B before the appearance of anti-HBs antibodies, or in patients who resolved infection but lost detectable anti-HBs antibodies. Anti-HBc is therefore detected in a patient  who has been infected with HBV.
   III.F.4. Hepatitis B core antigen (HBcAg): Currently, there is no test to find this antigen core protein antigen of the hepatitis B virus found on the Dane particle and also in hepatocyte nuclei in hepatitis B infections.

   III.F.5. Hepatitis B core antibody (HBcAb): is an antibody to the hepatitis B core antigen. This antibody appears about 1 month after an active HBV infection. It can be found in people who had an infection in the past and in those with long-term (chronic) HBV. It usually is present for life.
   III.F.6. Hepatitis B core antibody IgM (HBcAbIgM): is also an antibody to the hepatitis B core antigen. It shows a recent infection in the last 6 months. Anti-HBc IgM. High titers of anti-HBc IgM are present early at the acute stage of HBV infection. They disappear after the appearance of anti-HBs antibodies when infection resolves. Low amounts of anti-HBc IgM can also be found with ultra-sensitive EIA techniques in patients with chronic HBV infection, bearing witness to a strong and adapted anti-HBV immune response.
   III.F.7. Hepatitis B e-antigen (HBeAg): is an HBV protein that is only present during an active HBV infection. This test determines how contagious in patient. Testing for this antigen can also be used to monitor the effectiveness of treatment for HBV, and is borne by a nonstructural protein produced during viral replication in hepatocytes infected by so-called "wild-type" HBV and then released into the general circulation. When present, HBeAg is associated with HBV DNA detection. In contrast, so-called "pre-core mutant" HBV viruses are unable to produce the HBe protein. In these patients, HBV DNA is detected in the absence of HBeAg. Therefore, HBeAg is not a reliable marker of HBV replication.
   III.F.8. Hepatitis B e-antibody (HBeAb): shows that the active stage of the HBV infection is almost over and  risk of being contagious is greatly reduced. HBeAb is usually present during chronic HBV infections.
Anti-HBe antibodies. In patients infected with a "wild-type" HBV, anti-HBe antibodies appear after HBeAg disappearance (HBe seroconversion) when replication ceases, either spontaneously or following successful antiviral treatment. In patients infected with a "precore mutant" HBV, anti-HBe antibodies are present whether or not HBV replicates. HBV DNA detection is thus needed to distinguish between patients who have seroconverted to HBeAg and those with pre-core mutant infections and ongoing HBV replication.
   III.F.9. HBV DNA testing finds genetic material (DNA): from the hepatitis B virus. Currently, quantitative HBV DNA tests are done. A high HBV DNA level means that the virus is multiplying in your body and you are very contagious. If  have a chronic HBV infection, an elevated viral DNA level means  at an increased risk for chronic hepatitis and may want to consider treatment with medications. Testing for HBV DNA also is important to monitor the effectiveness of treatment for chronic HBV infection. HBV DNA testing is a more sensitive test than HBeAg (above) for detecting HBV in the blood.  (www.peacehealth.org)
III.G. Complications:
         Having a chronic HBV infection eventually may lead to serious liver diseases such as cirrhosis and liver cancer. Having had HBV infection as an infant or child gives  greater chance of developing these illnesses as an adult.
In addition, hepatitis B puts at risk of acute liver failure  a condition in which all the vital functions of the liver shut down. When that occurs, a liver transplant is necessary to sustain life.

         chronically infected with HBV is also susceptible to infection with another strain of viral hepatitis hepatitis D. Formerly known as delta virus, the hepatitis D virus needs the outside coat of HBV in order to infect cells. can't become infected with hepatitis D unless  already infected with HBV.

Injection drug users with hepatitis B are most at risk, but you can also contract hepatitis D if have unprotected sexual contact with an infected partner or live with someone infected with hepatitis D. Having both hepatitis B and hepatitis D makes it more likely develop cirrhosis or liver cancer.
III.H. vaccine:
      The vaccine was originally prepared from plasma obtained from patients who had long-standing hepatitis B infections. However, vaccines are made using recombinant DNA technology (Immunization Action Coalition). The two types of vaccines are considered equally effective. two of the newer recombinant vaccines are Engerix-B (GalxoSmithKline, 2006). and Recombivax HB (Merck, 2006). (made by Merck). The recombinant vaccines consist of proteins produced in modified yeast cultures. Unlike plasma-derived vaccines, these recombinant vaccines are not produced using human cell lines or human tissue material (Merck, 2006).
       Infection with hepatitis B may lead to hepatocellular carcinoma, a type of liver cancer. Therefore, the hepatitis-B vaccines are cancer-preventing vaccines. According to the Centers for Disease Control and Prevention (CDC), the hepatitis B vaccine was the first anti-cancer vaccine (Centers for Disease Control and Prevention).

        Babies born to mothers with active hepatitis B infections are recommended to receive treatment reducing the risk of mother-to-child transmission of the hepatitis B infection. As soon as possible and within 48 hours of birth, newborns are vaccinated with hepatitis B surface antigen (HBsAg) and injected with hepatitis B immune globulin (HBIG).
        Many countries now routinely vaccinate infants against hepatitis B. In countries with high rates of hepatitis B infection, vaccination of newborns has not only reduced the risk of infection, but has also led to marked reduction in liver cancer. This was reported in Taiwan where the implementation of a nationwide hepatitis B vaccination program in 1984 was associated with a decline in the incidence of childhood hepatocellular  carcinoma (Pasricha,et al 2006). 

III.I.Treatment:
       Hepatitis B infection does not usually require treatment because most adults clear the infection spontaneously (Hollinger , 2006). Early antiviral treatment may only be required in fewer than 1% of patients, whose infection takes a very aggressive course ("fulminant hepatitis") or who are immunocompromised. On the other hand, treatment of chronic infection may be necessary to reduce the risk of cirrhosis and liver cancer. Chronically infected individuals with persistently elevated serum alanine aminotransferase, a marker of liver damage, and HBV DNA levels are candidates for therapy (Zuckerman , 2006).
        Although none of the available drugs can clear the infection, they can stop the virus from replicating, and prevent liver damage such as cirrhosis and liver cancer. Treatments include antiviral drugs such as lamivudine, adefovir and entecavir, and immune system modulators such as interferon alpha. However, some individuals are much more likely to respond than others and this might be because of the genotype of the infecting virus or the patient's heredity. The treatment works by reducing the viral load, (the amount of virus particles as measured in the blood), which in turn reduces viral replication in the liver.
Part IV. Hepatitis C

IV.A. History :

       It is impossible to really know the origins of hepatitis C (HCV) since there are no stored blood samples to test for the virus that are older than 50 years. However, given the nature of the evolution of all viruses, hepatitis C has probably been around for hundreds of thousands  years or more before evolving into the current strains.The beginnings of HCV might be traced back to 35 million years ago. (hepatitis C support projuct, 2006) 
 1957 : Scientists discovered the antiviral properties of interferon. It was named interferon since it has the ability to ‘interfere’ with viral replication. Three different types of interferon were identi​fied – alfa, beta and gamma. While it was found that there is only one form of beta and gamma interferon, it was discovered that there were many forms of alfa interferon. 

1960-1970’s : Scientists developed blood tests to identify hepatitis B (1963) and hepatitis A (1973), but many of the blood samples taken for post-transfusion illness tested negative for hepatitis A and hepatitis B. 
Given that the mode of transmission (blood transfusion) was the same, scientists classified the unidentified cases as non-A, non-B hepatitis. It is now believed that approxi​mately 90-95% of cases previously classified as non-A, non-B (NA/NB) were actually hepatitis C. 
1980-1990’s : In the 1980’s was identified virus. In 1990, blood banks began screening blood donors for hepatitis C, but it wasn’t until 1992 that a blood test was perfected that effectively eliminated HCV from the blood transfusion supply. Now the risk of contracting hepatitis C through a blood transfusion is approximately .01%.(hepatitis c support projuct, 2006).
 IV.B. Epidemiology:
       The World Health Organization (WHO) estimates that 3% of the global population is currently infected with HCV. Hence more than 170 million people are infected with HCV with 3-4 million people newly infected each year. In the Eastern Mediterranean region with a population of 446 millions, WHO estimates that HCV prevalence is 1-4.6% with 21.3 million people infected with HCV. With more than 500,000 Saudis being already infected with HCV. (Badu, et al. ,2001).
       Hepatitis C Virus seroprevalence among Saudi blood donors is highest in Gizan. In Riyadh HCV seroprevalence is 0.9%, in Al-Hasa are 0.67%, in Qunfudah are 0.7% and in Gizan HCV seroprevalence are 1.9% .
       Recently the reported prevalence of HCV among Saudi blood donors was  :   Eastern province (0.6%), Western province (1%), Central province (0.4%), Northern province (0.7%) and Southern province (0.9%). Prevalence rates were also different between age group of individuals studied. Seroprevalence increased with age, being highest among persons older than 50 years (3.5%-5.4%) and this was found both in hospital and community based studies. (Al Faleh, et al. ,1992)

IV.C. Hepatitis C viruses:

       Hepatitis C is extremely small, even for a virus - it is only about 50 nanometers in diameter. A nanometer is one billionth of a meter - if you placed 200,000 hepatitis C viruses end to end, they would be only a single centimeter long.  They are so small that they have no color. figure (5)

       Hepatitis C is an riboneucleotide acid (RNA) virus - which means that it mutates frequently. Once an infection has begun,hepatitis C creates different genetic variations of itself within the body of the host. The mutated forms are frequently different enough from their ancestors that the immune system can not recognize them.
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Figure (5) : the HCV virus shape under microscope

       Thus, even if the immune system begins to succeed against one variation, the mutant strains quickly take over and become new predominant strains. As a result, the development of antibodies against HCV does not produce an immunity against the disease like it does with most other viruses. More than 80% of the individuals infected with HCV will progress to a chronic form of the disease. (Trustees of Dartmouth College, 2007)
       As a result of this, hepatitis C is usually not self-limited as a disease. In more than 85% of all cases, whether they progress to chronic liver disease or not, the infected individual carries the virus for life. This means that they also remain contagious for a lifetime, able to transmit the virus to others. And because of the long progression of the illness, even patients who will eventually die as a result of hepatitis C carry the virus for decades before it takes their lives. Most epidemics are self-limiting - they spread rapidly, but over a short period of time the affected population either dies or develops an immunity to the disease, and it stops spreading. Not so with hepatitis C. Much like HIV and AIDS, it lasts a lifetime, and kills slowly - giving the virus plenty of time to spread.  (Trustees of Dartmouth College, 2007)
       The incubation period of the virus from 6-8 weeks and There are six basic genotypes of HCV, with 15 recorded subtypes, which vary in prevalence in different regions of the world. Each of these major genotypes can differ significantly in their biological effects - in terms of replication, mutation rates, type and severity of liver damage, and detection and treatment options. However, these differences are not yet clearly understood. (Trustees of Dartmouth College, 2007)
IV.D. Genotypes Explained :

        The term "genotype" refers to HCV isolates from genetically distinct groups, which have arisen during the evolution of this virus.

   IV.D. 1. Clinical Significance of HCV Genotypes :  Clinical significance is the role that genotypes play in response to treatment and in determining the optimum duration of treatment. For example, with all treatments tested to date, patients with genotypes 2 and 3 are more than twice as likely as patients with genotype 1 to achieve a sustained virologic response. In addition,when using combination therapy consisting of interferon and ribavirin, a 24-week course is recommended for genotypes 2 or 3 compared to 48 weeks for patients with genotype 1. Although the significance of genotype in treatment response is clear, the influence of genotype on the severity of liver damage and the rate of disease progression has not been well defined. Most investigations suggest one viral genotype is no more virulent than any other, and that other factors are responsible for the variation seen in medical outcomes of chronic hepatitis C infection. 
   IV.D. 2. Quasispecies and Viral Mutation : Within an individual viral isolate identified as a particular  genotype, further genetic heterogeneity exists. Through spontaneous mutations, closely related yet significantly different viral genomes evolve over time. These are known as quasispecies.
   IV.D. 3. Clinical Significance of Quasispecies: HCV quasispecies have a number of important implications for practicing clinicians who treat HCV infection. A recent study demonstrated that during acute HCV infection, isolates which developed little genetic diversity in a particular region of the viral genome were associated with self-limited hepatitis, whereas the development of persistent infection was associated with the evolution of greater genetic diversity in this region. Thus, the dynamics of quasispecies evolution during acute infection may be an important determinant of host immune response and the future course of infection. HCV variants also can be used to prove linkage of infections that are associated epidemiologically. For example, molecular analysis has been used to link mother/infant pairs, to define HCV in apparently concordant sexual couples as virologically concordant or discordant, to prove transmission of HCV between health care provider and patient, and to link needle stick recipients with the sources of infection.( Farci, et. al. , 2000)    
IV.E. Transmission: 

   IV.E. 1. Blood transfusion:  HCV is spread primarily by contact with blood and blood products. Blood transfusions and the use of shared, unsterilized, or poorly sterilized needles and syringes have been the main causes of the spread of HCV.
   IV.E. 2. Maternal-Infant Transmission:   Maternal-infant transmission is not common. In most studies, only 5 percent of infants born to infected women become infected. The disease in newborns is usually mild and free of symptoms. The risk of maternal-infant spread rises with the amount of virus in the mother's blood and with complications of delivery such as early rupture of membranes and fetal monitoring. Breast-feeding has not been linked to spread of HCV. (Lauer and  Walker ,2002 )

   IV.E. 3. Sexual Transmission: Sexual transmission of hepatitis C between monogamous partners appears to be uncommon. Surveys of spouses and monogamous sexual partners of patients with hepatitis C show that less than 5 percent are infected with HCV, and many of these have other risk factors for this infection. Spread of hepatitis C to a spouse or partner in stable, monogamous relationships occurs in less than 1 percent of partners per year. For these reasons, changes in sexual practices are not recommended for monogamous patients. (Zeuzem and Feinman, et al. , 2000)

   IV.E. 4. Sporadic Transmission:  Sporadic transmission, when the source of infection is unknown, occurs in about 10 percent of acute hepatitis C cases and in 30 percent of chronic hepatitis C cases. These cases are usually referred to as sporadic or community-acquired infections. These infections may have come from exposure to the virus from cuts, wounds, or medical injections or procedures. (Lauer and  Walker ,2002 )

   IV.E. 5. Unsafe Injection Practice : In many areas of the world, unsafe injection practices are an important and common cause of hepatitis C.  Use of inadequately sterilized equipment, lack of disposable needles and syringes, and inadvertent contamination of medical infusions are unfortunately well-documented causes of transmission of hepatitis C. Careful attention to universal precautions and injection techniques should prevent this type of spread.  (Lauer and  Walker ,2002 )
   IV.E. 6. Iatrogenic medical or dental exposure: People can be exposed to HCV via inadequately or improperly sterilized medical or dental equipment. Equipment that may harbor contaminated blood if improperly sterilized includes needles or syringes, hemodialysis equipment, oral hygiene instruments, and jet air guns, etc. Scrupulous use of appropriate sterilization techniques and proper disposal of used equipment can reduce the risk of iatrogenic exposure to HCV to virtually zero. (Lauer and  Walker ,2002 )
   IV.E. 7. Drug use by nasal inhalation (Drugs which are "snorted") : Researchers have suggested that the transmission of HCV may be possible through the nasal inhalation (insuffulation) of illegal drugs such as cocaine and crystal methamphetamine when straws (containing even trace amounts of mucus and blood) are shared among users. (Lauer and  Walker ,2002 ).
   IV.E. 8. Occupational exposure to blood : Medical and dental personnel, first responders (e.g., firefighters, paramedics, emergency medical technicians, law enforcement officers), and military combat personnel can be exposed to HCV through accidental exposure to blood through accidental needlesticks or blood spatter to the eyes or open wounds. (Lauer and  Walker ,2002 ).
   IV.E. 9. Body piercing and tattoos :  Tattooing dyes, ink pots, stylets and piercing implements can transmit HCV-infected blood from one person to another if proper sterilization techniques are not followed. (Lauer and  Walker ,2002 ) .
   IV.E. 10. Shared personal care items : Personal care items such as razors, toothbrushes, cuticle scissors, and other manicuring or pedicuring equipment can easily be contaminated with blood. Sharing such items can potentially lead to exposure to HCV. ( Alter and Seeff ,2000).
IV.F. Risk groups :
       Groups at risk of contracting an HCV infection :
• recipients of previously unscreened blood, blood products and organs (blood transfusion or solid organ transplant before 1992, coagulation factor concentrates before 1987).
• patients and employees in hemodialysis centers (nosocomial infections).
• hemophiliacs. 
• injecting drug users sharing contaminated needles and/or injection materials.
• people exposed to unsterile medical or dental equipment.
• occupational exposure to blood.
• people administrating or receiving acupuncture and/or tattooing with unsterile medical devices.
• health care workers.
• sexual, household and perinatal transmission are possible. 
• infants born to infected mothers.( Alter and Houghton, 1997).
IV.G. Pathogenesis :
       HCV infects hepatocytes. It is still unclear whether the liver damage associated with HCV infection is the result of a direct cytopathic effect or is caused by a host immune-mediated cytolytic response. Both processes are probably involved in causing hepatic damage. (Purcell,et al. , 2001).
       Chronic hepatitis C is characterized by portal inflammation, typically periportal hepatocellular necrosis, and fibrosis.( Purcell and Walker, 1999).
       Various cofactors such as presence of HBV and alcohol intake appear to promote disease progression. Chronic HBV / HCV co-infection (HBsAg and anti-HCV positive) is uncommon globally. Co-infected patients have a higher risk of hepatocellular carcinoma than those who are only infected with one virus. However, it is unclear whether this high risk reflects a combined effect of the two viruses in the absence of interaction or some synergistic effect. The serological profile of anti-HBc alone / anti HCV positive is common. Some evidence suggests that presence of anti-HBc alone might increase the risk of hepatocellular carcinoma among patients with chronic HCV infection 14, 24, 39 Intake of more than 50 g alcohol / day accelerates progression to cirrhosis with a threefold risk increase. Consistently normal alanine aminotransferase  (ALT) levels are associated with slower fibrosis progression. Limited evidence suggests that steatohepatitis may affect fibrosis progression. Steatohepatitis, rather than obesity, seems to be the important co-factor.( Adinolfi ,et al., 2002).
       The influence of Human Immunodeficiency Virus (HIV) infection depends upon A measure of the number of helper T cells per cubic millimeter of blood, used to analyze the prognosis of patients infected with HIV (CD4 count) with a confounding effect of immune reconstitution following successful highly active antiretroviral therapy (HAART). The relative risk for the development of cirrhosis among HIV and HCV co-infected patients is around two. Preliminary evidence suggests that smoking may influence the development of hepatocellular carcinoma (HCC). ( Dore G, et al. , 1998).
       Most studies suggest that in general, viral load or genotypes do not influence disease severity or progression.

       Post transfusion cases may proceed more aggressively than infections associated with injecting drug use (IDU). 

       Low levels of circulating HCV RNA are generally found in asymptomatic patients with normal ALT levels. 

       Experiments carried out with chimpanzees have shown that the administration of powerful immunosuppressants before and after virus inoculation prevents the development of acute hepatitis despite viremia in the animal and viral expression in the liver. Removal of the immunosuppressant triggered an immune response which resulted in the onset of acute hepatitis followed by virus elimination.( Houghton,1996).
IV.H. The Symptoms of Hepatitis C: 

       Some people experience a short bout of symptoms that may include fever, loss of appetite, extreme fatigue, and pain on the right side of the abdomen. But most people carry the virus for years without ever noticing any symptoms. Many don't know they have HCV until they are tested. (Lauer, et al.,2001).
       Some people, in fact, never develop clinical signs or symptoms of liver disease. Though they have been infected with the virus, their liver enzyme levels remain normal. At the other end of the spectrum are people with high levels of the virus in their blood, abnormal liver enzyme levels, and signs of serious liver damage. In between are people with mild symptoms or moderate elevation of liver enzymes. But even with mildly abnormal liver enzymes, most people feel just fine. 

       In the majority of people infected with hepatitis C, symptoms don't show up until the second or third decade after infection. By then, unfortunately, the virus has usually damaged the liver. That's why it's important for anyone who believes he or she may have been exposed to hepatitis C to see a doctor and ask about getting tested. (Lauer, et al.,2001).
   IV.H. 1.Early symptoms : Fatigue, mildernes or discomfort on the right side of the abdomen, nausea, poor apetite, muscle and joint pains, weight loss and itching of the skin.
   IV.H. 2.Later symptoms : If the virus begins to cause damage to liver cells, more severe symptoms may appear. These include: 
       Dark urine, Fluid retention, Muscle weakness and wasting, Light color stools, Enlarged liver and/or spleen, Jaundice (yellowing of the skin or the whites of the eyes), Skin abrasions and Accumulation of fluid in the abdominal cavity, a condition called ascites. (Lauer, et al.,2001).
       Sometimes the effects of HCV extend beyond the liver. These conditions are called extrahepatic, or "outside the liver." Many are caused by the immune system's response to the virus. These conditions include: 
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Inflammation of the kidneys (glomerulonephritis)
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A rare condition marked by abnormal immune reactions that can affect skin, blood, or the kidneys (essential mixed cryoglobulinemia)
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A condition in which the skin becomes highly sensitive to light, resulting in sores and blisters (porphyria cutanea tarda) 


       Since hepatitis C can also do silent damage to your liver, it's important to get tested if you have one or more risk factors for the disease. (Lauer, et al.,2001).
IV.L.Diagnosis:
       Diagnosis of hepatitis is made by biochemical assessment of liver function. Initial laboratory evaluation should include: total and direct bilirubin, ALT, asparatate aminotransferase (AST), alkaline phosphatase, prothrombin time, total protein, albumin, globulin, complete blood count, and coagulation studies.

          Hepatitis C diagnosis depends on demonstration of anti-HCV detected by an enzyme-immunoassays (EIA). Anti-HCV is generally not detectable in patients with initial signs or symptoms of hepatitis C. Anti-HCV develop in acute infection generally between 2 and 8 weeks after evidence of liver injury. Some persons may not test positive for 6-9 months after onset of illness. Hepatitis C viremia may be detected by RT-PCR within days after infection.( Houghton et al. , 1994 and 1999) .
       Tests are not yet available to distinguish acute from chronic HCV infection: Positive anti-HCV IgM levels are found in 50-93% of patients with acute hepatitis C and in 50-70% of patients with chronic hepatitis C. Therefore, anti-HCV IgM cannot be used as a reliable marker of acute HCV infection. (Hsu , Greenberg ,et al. , 1994 and 1999).
       Most sera containing anti-HCV antibodies are also HCV PCR-positive, indicating that these antibodies are markers of ongoing infection and do not correlate with resolution or clearance of infection. The ability of serum antibodies to recognize all HCV quasispecies is restricted, and neutralizing anti-HCV antibodies have not yet been identified.( Hsu , Greenberg,  et al. ,1994 and 1999).
       Target amplification techniques using either polymerase chain reaction (PCR) or transcription-mediated amplification (TMA) have been developed as qualitative tests for detecting HCV RNA, whereas both target amplification (PCR) and signal amplification techniques (branched DNA) may be used to measure HCV RNA levels. Because of assay variability, rigorous quality assurance and control should be introduced in clinical laboratories performing these assays, and proficiency testing should be recommended. For these purposes, the First International Standard for Nucleic Acid Amplification Technology (NAT) Assays for HCV RNA have been established. (Mast Alter, ,et al., 1999).
       An EIA test for HCV core-antigen detection has been established and appears to be suitable for large-scale screening of blood donations, whilst its use in clinical monitoring remains to be determined. The chronic hepatitis associated with HCV infection acts as a cofactor in increasing the severity of hepatic injury in patients with other chronic liver diseases. (Muerhoff ,et al., 2002).
       Children should not be tested for anti-HCV before 12 months of age as anti-HCV from the mother may last until this age. Diagnosis relies on determination of ALT levels and presence of HCV RNA in baby blood after the second month of life.( Ruiz-Moreno , et al.,1999)
An early diagnosis in the course of the disease can:
increase the chances of successful treatment , increase impact of essential lifestyle   changes , limit cross-infection.
       Elevations of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activity to 1.5- to 10-times the upper limit of normal are present in the majority of patients chronically infected with HCV and are associated with the presence of antibody to HCV. Moreover, elevated ALT is associated with chronic HCV infection may predict an increased risk of hepatocellular carcinoma. Thus, elevated ALT should increase suspicion of HCV infection, and the American Association of Liver Disease has recommended that individuals with otherwise unexplained elevations of ALT or AST be tested for HCV infection. However, approximately one third of patients with chronic HCV infection will not have elevated aminotransferase activities, whereas others may have only intermittent elevations.(figure.6,7) (hoofnagle, et al.,2006) .
   IV.I.1.Ordering laboratory tests for detection of HCV or anti-HCV antibodies:   Acute and chronic hepatitis C differ in their serologic courses  and natural history. In a typical case of acute HCV infection followed by viral clearance, the patient will develop measurable levels of HCV RNA soon after exposure to the virus. As an effective immune response is raised and anti-HCV antibodies are produced, the level of HCV RNA becomes undetectable. These antibodies persist for years after the infection has resolved. In a typical case of chronic HCV infection, the same initial serologic results are seen, but the HCV RNA levels persist in the serum because the active infection.(Table 1). 
  Table (1):The suggested actions of anti HCV positive and anti HCV negative 
	Tests
	Suggested action

	anti-HCV positive
	HCV infection in a patient with a positive EIA test should be confirmed by a qualitative HCV RNA assay. However confirmation may be unnecessary in a patient who has evidence of liver disease and obvious risk factors for HCV. The immunoblot assay is still useful as a supplemental assay for persons screened in nonclinical settings and in persons with a positive EIA who test negative for HCV RNA.

	anti-HCV negative
	A negative EIA test is sufficient to exclude a diagnosis of chronic HCV infection in immune-competent patients, if the test is performed within 4-6 weeks of infection. Rarely, patients on haemodialysis and patients with immune deficiencies may have false-negative EIAs. In these patients, an assay for HCV RNA is necessary for diagnosis of chronic infection.
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Figure (6) : Serologic results in cases of acute hepatitis C
Figure (7): serologic result in cases of chronic hepatitis C

IV.J. Extrahepatic manifestations of HCV infection:

       Damage to the bile ducts, lymphoid aggregates or follicles, and microvesicular steatosis are some characteristic findings associated with HCV infection.( Lemon ,et al. ,1995) Manifestations of HCV infection are primarily nonhepatic, and include the following: 
· Cryoglobulinemia:Membranoproliferative glomerulonephritis.
· Necrotizing cutaneous vasculitis of the skin(Manns, et al. , 1999).
· Idiopathic thrombocytopenic purpura .
· Lichen planus.
· Keratoconjunctivitis sicca. 

· Raynaud syndrome. 

· Sjogren syndrome.
· Porphyria cutanea tarda.
· Non-Hodgkin lymphoma (Della Rossa,2001).
IV.K. Complications :

· Chronic infection develops in 70-80% of patients infected with HCV.

· Cirrhosis develops within 20 years of disease onset in 20% of those with chronic infection.

· HCC develops in 1-4% of patients with cirrhosis each year. HCC may develop at an average of 30 years after the onset of infection and is more common in the presence of cirrhosis, alcoholism, and HBV co-infection.
IV.L. Prevalence:
       Hepatitis C (HCV for short) is spread by direct blood to-blood contact. In order to prevent giving hepatitis C, the blood should not come into contact with another person’s blood. A mother can transmit hepatitis C to her baby during pregnancy or birth, but this doesn’t happen very often.

Prevention Tips:

· needles ,works (cookers, cottons, ties) used to inject drugs, hormones, steroids and vitamins are not sharing and should Washing hands before injecting.

· Any personal hygiene items such as razors, toothbrushes, nail clippers or pierced earrings should not be sharing.

· The needle which used for tattoos should be new to prevent HCV 

· Any open cuts or wounds should be covering.

IV.M.Treatment for HCV Infection:

       Treatment is particularly recommended for patients at great risk of developing cirrhosis. The treatment has  become from the interferon and ribavirin. (Reddy and Ukomadu ,2004). In Table (2) there are Contraindications to Treatment HCV Infection with Interferon Plus Ribavirin and relative contraindications.
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Table (2): Contraindications to Treatment of HCV Infection with Interferon Plus Ribavirin.

       All patients diagnosed with HCV who are considered healthy enough for treatment should undergo evaluation by a physician experienced in the use of combination antiviral therapy, typically a gastroenterologist or hepatologist. The specialist may order a liver biopsy, HCV genotype testing, and quantitative HCV-RNA testing to help guide duration of antiviral therapy and to assess the likelihood of a response. Liver biopsy provides information about fibrosis and progression to cirrhosis that is not available through liver-enzyme testing. This gives HCV-infected patients information to help them decide whether to begin or postpone antiviral treatment. Patients with advanced liver disease should be referred to a center that can evaluate the need for, and perform, liver transplantation. Quantitative HCV RNA and HCV-genotype testing not only identifies patients most likely to respond to antiviral therapy but also helps determine the length and dose of treatment. Patients infected with genotypes 2 or 3 are typically treated for 24 weeks with a combination of peginterferon alfa-2a (180 ?g/wk) or peginterferon alfa-2b (1.5 ?g/kg/wk) and a reduced dose of ribavirin (800 mg/d), whereas patients with the more treatment-resistant genotype-1 virus are treated for 48 weeks with the same dose of pegylated interferon plus a higher dose of ribavirin, usually 1000 mg/d for patients weighing 75 kg or less and 1200 mg/d for patients weighing more than 75 kg. Quantitative HCV-RNA testing is performed in patients infected with HCV genotype 1 to provide an initial baseline value and to assess response during and after treatment. (figure 8) .
         Although most primary care Physician assistants (Pas) will not be directly involved in the administration  of combination therapy, they may be involved in helping patients adhere to and manage treatment. Primary care PAs should, therefore, be aware of associated side effects that may have a negative impact on patient well-being and adherence to treatment. (Herrine and National Institutes of Health , 2002) .

Figure (8) Treatment algorithm for chronic HCV infection

Part V. Hepatitis D virus
V.A.Introduction:
       Hepatitis D virus (HDV) is a small, single-stranded, negative sense RNA virus.  It is unique because it is a satellite virus for Hepatitis B virus (HBV):  co-infection with HBV is required for virion assembly and propogation.  HDV infection along with HBV leads to liver disease more serious than that seen with HBV infection alone.

       There are two types of HDV infection: coinfection with HBV and superinfection.  During coinfection, the patient acquires HBV and HDV at the same time.  Superinfection occurs when a patient with chronic HBV becomes infected with HDV.  HDV infection should be suspected when a patient with chronic hepatitis suddenly worsens or the patient experiences a particularly aggressive acute hepatitis B infection. (www.who.int).

V.B.Microbiology:
       Hepatitis delta virus (HDV) is a unique RNA virus that requires a helper function provided by hepatitis B virus (HBV) for replication1,2,3. Thus, HDV can replicate only in people who are also infected with HBV4. Infection with HDV may result in either acute or chronic hepatitis4,5. The clinical course of hepatitis D is variable but usually more severe than that of other forms of viral hepatitis6. Patients with acute hepatitis D may present with fulminant hepatitis7 -- a rare sequela of the acute hepatitis caused by other hepatitis viruses. Chronic hepatitis D is a serious and rapidly progressive liver disease8.
   V.B.1 Replication: The Hepatitis delta virus genome consists of a circular, unbranched RNA, similar to plant viroids. The mechanisms and nature of Hepatitis D replication have been a mystery for many years: unlike most RNA viruses (aside from plant viroids), it does not encode an RNA dependent RNA polymerase, and so must rely on cellular enzymes or components to replicate its genome. Cellular polymerases (Pols) replicate the viral genome. A number of recent findings have advanced our knowledge of the replication mechanisms of delta. (Chang , Gudima and Taylor , 2005).
V.C.Transmission:
Transmission is similar to that of HBV:

Blood borne and sexual Percutaneous ( injecting drug use, haemophiliacs ) Superinfections increase the chance of HDV spread, and at the peak of an acute infection, the amount of HDV in the serum can exceed 1012 RNA-containing particles per ml.25. During an HDV superinfection, the titre of HDV reaches a peak between 2 and 5 weeks postinoculation, after which it declines in 1 to 2 weeks.( Marwick , 1999).
       The probability of being productively coinfected, with the coinfection resulting in clinical disease, depends on both the relative and absolute amounts of the two inoculated viruses.25. The main route of transmission is infected blood and blood products (Taylor ,  1996).
V.D. Risk groups: 

       Here is a list of groups of people who are at risk of contracting HDV
Intravenous drug user using HDV-contaminated injection needles , people exposed to unscreened blood or blood products , Haemophiliacs , Persons with clotting factor disorders . The risk has decreased in recent years due to better control of blood sources. (Purcell and Gerin  Raven, 1996).
V.E. Pathogenesis:
       Infection with both HBV and HDV is associated with more sever liver injury than HBV infection alone. (Lai , 1995).
       Pathological changes in hepatitis D are limited to the liver , the only organ in which HDV has been shown to replicate. The histological changes consist of hepatocellular necrosis and inflammation. (Purcell  and Gerin , 1996).
       HDV genome replication is not acutely cytopathic , and both humoral and cellular immune mechanisms may be involved in the pathology of hepatitis D.(Hadziyannis, 1997).
V.F. Symptoms and Incubation:

       Although variable, the clinical course of HDV is typically more severe than that of the other hepatitis viruses. After an incubation period of 3-7 weeks, nonspecific clinical symptoms, including fatigue, lethargy, nausea, and anorexia, begin and last for about 3-7 days. Viral replication is usually diminished during this phase. Jaundice occurs in the next phase of symptoms. Fatigue and nausea usually continue, and the serum bilirubin level becomes abnormal. At the same time, the infected person may have clay-colored stool and dark urine. This is evidence of the liver’s diminished ability to excrete bilirubin. ( Purcell and Gerin, 1996).
V.G.  Diagnosis:
       Hepatitis D should be considered in any individual who is HBsAg positive or has evidence of recent HB V infection.( Purcell and Gerin, 1996).
       The diagnosis of acute hepatitis D is made after evaluation of serologic tests for the virus. Total anti-HDV are detected by commercial available radioimmunoassay (RIA) or enzyme immunoassay (EIA)kits.
   V.G.1.acute HBV-HDV coinfection : Appearance of HBsAg HBeAg and HBV DNA in serum during incubation. (figure 9)
Appearance of anti-HBc at onset of clinical disease

Appearance  of IgM anti-HD, HDV RNA, HDAg in serum
Anti-HDV antibodies develop late in acute phase and usually decline after infection to subdetectable levels.
       If HDAg is detectable early during infection, it disappears as anti-HDV appears Aal markers of viral replication disappear within months to years after recovery.( Lai, 1994). 

(Fig.9): acute HBV-HDV coinfection
   V.G.2.HDV super infection  occurs when chronic HBV carriers are infected with HDV. This leads to severe acute hepatitis and chronic Hepatitis D infection in 80% of the cases. Superinfection is associated with the fulminant form of viral hepatitis. Fulminant viral hepatitis, the most severe form of acute disease, is about ten times more common in HDV infections than in the other types. It is characterized by hepatic encephalopathy that is manifested by changes in personality, disturbances in sleep, confusion, difficulty concentrating, and sometimes abnormal behavior and coma. The mortality rate of fulminant hepatitis is about 80%. Chronic hepatitis D infection progresses to liver cirrhosis in about 60-70% of patients. Cirrhosis takes about 5-10 years to develop, but can appear two years after the onset of infection. Hepatocellular carcinoma occurs in chronically infected HDV patients with the same frequency as in patients with ordinary HBV. Overall, the mortality rate for HDV infections lies between 2% and 20%, values ten times greater  than the mortality rates for HBV.(figure 10) (Hadziyannis, 1997).
(FIG.10): HBV-HDV super infection
       Each of the markers of HDV infection , including IgM and IgG antibodies , disappears within months after recovery. In contrast, in chronic hepatitis D HDV RNA, HDAg , and IgM and IgG anti-HD antibodies persist(Lai MMC, 1994).
   V.F.3.Host immune response: Both humoral and cellular immunity are induced in patients infected with HDV.( Purcell  and Gerin , 1996).
       These immune responses may provide protection from HDV re-infection, or simply modulate clinical symptoms.( Purcell  and Gerin , 1996).
       Anti-HD antibodies do not always persist after acute infection is cleared. The serological of past HDV infection is therefore not easy to demonstrate (Lai MMC., 1994).
V.H.Vaccines:
       No vaccine exist against HDV; however , vaccination against HBV of patients who are not chronic carriers, provides protection against HDV 
infection.

V.I. Treatment:
       Currently there is no effective antiviral therapy available for treatment of acute or chronic type D hepatitis.
       For infected patients, massive doses of α-interferon have yielded remissions, but most patients remain positive for HDV RNA despite the improved disease conditions.
       The effect of interferon is considered to be most likely an in direct one , possible via an effect on the helper hepadnavirus and/or on the immune response to the infection. Liver transplantation has been helpful for treating fulmainant acute and end-stage chronic hepatitis.( Hadziyannis , 1997).
PartVI:Hepatitis E
VI.A.  introduction:

       Hepatitis E is caused by infection with the hepatitis E virus, a non-enveloped, positive-sense, single-stranded RNA virus.Hepatitis E (HEV) was not recognized as a distinct human disease until 1980. (www.who.int).
VI.B.  transmitted Of HEV:

       HEV is transmitted via the faecal-oral route. Hepatitis E is a waterborne disease, and contaminated water or food supplies have been implicated in major outbreaks. Consumption of faecally contaminated drinking water has given rise to epidemics, and the ingestion of raw or uncooked shellfish has been the source of sporadic cases in endemic areas. There is a possibility of zoonotic spread of the virus, since several non-human primates, pigs, cows, sheep, goats and rodents are susceptible to infection. The risk factors for HEV infection are related poor sanitation in large areas of the world, and HEV shedding in faeces. Person-to-person transmission is uncommon. There is no evidence for sexual transmission or for transmission by transfusion. 

       In general, hepatitis E is a self-limiting viral infection followed by recovery.Prolonged viraemia or faecal shedding are unusual and chronic infection does notoccur. Occasionally, a fulminant form of hepatitis develops, with overall patient population mortality rates ranging between 0.5% - 4.0%. Fulminate hepatitis occurs more frequently in pregnancy and regularly induces a mortality rate of 20% among pregnant women in the 3rd trimester. (www.who.int).
VI.C. The disease:

       The incubation period following exposure to HEV ranges from 3 to 8 weeks, with a mean of 40 days. The period of communicability is unknown.There are no chronic infections reported.

       Hepatitis E virus causes acute sporadic and epidemic viral hepatitis.Symptomatic HEV infection is most common in young adults aged 15-40 years. Although HEV infection is frequent in children, it is mostly asymptomatic or causes a very mild illness without jaundice (anicteric) that goes undiagnosed. 

       Typical signs and symptoms of hepatitis include jaundice (yellow discoloration of the skin and sclera of the eyes, dark urine and pale stools), anorexia (loss of appetite), an enlarged, tender liver (hepatomegaly), abdominal pain and tenderness, nausea and vomiting, and fever, although the disease may range in severity from subclinical to fulminant. (www.who.int).
VI.D. Diagnosis:

       Since cases of hepatitis E are not clinically distinguishable from other types of acute viral hepatitis, diagnosis is made by blood tests which detect elevated antibody levels of specific antibodies to hepatitis E in the body or by reverse transcriptase polymerase chain reaction (RT-PCR). Unfortunately, such tests are not widely available. 

       Hepatitis E should be suspected in outbreaks of waterborne hepatitis occurring in developing countries, especially if the disease is more severe in pregnant women, or if hepatitis A has been excluded. If laboratory tests are not available, epidemiologic evidence can help in establishing a diagnosis. (www.who.int).
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(FIG.11): Hepatitis E Vitus infection.

VI.E.  Surveillance and control

       Surveillance and control procedures should include provision of safe drinking water and proper disposal of sanitary waste monitoring disease incidence determination of source of infection and mode of transmission by epidemiologic investigation detection of outbreaks, spread containment. (www.who.int).
VI.F.  Prevention:

       As almost all HEV infections are spread by the faecal-oral route, good personal hygiene, high quality standards for public water supplies and proper  disposal of sanitary waste have resulted in a low prevalence of HEV infections in many well developed societies. 

       For travelers to highly endemic areas, the usual elementary food hygiene precautions are recommended. These include avoiding drinking water and/or ice of unknown purity and eating uncooked shellfish, uncooked fruits or vegetables that are not peeled or prepared by the traveler. (www.who.int).
VI.G.  Treatment:

       Hepatitis E is a viral disease, and as such, antibiotics are of no value in the treatment of the infection. There is no hyperimmune E globulin available for pre- or post-exposure prophylaxis. HEV infections are usually self-limited, and hospitalization is generally not required. No available therapy is capable of altering the course of acute infection. As no specific therapy is capable of altering the course of acute hepatitis E infection prevention is the most effective approach against the disease. Hospitalization is required for fulminant hepatitis and should be considered for infected pregnant women. (www.who.int).
Part VII Hepatitis G
VII.A. Definition :

       Hepatitis G is a newly discovered form of liver inflammation caused by hepatitisG virus (HGV), a distant relative of the hepatitis C virus. HGV, also called hepatitis GB virus-C (GBV-C)  , was first described early in 1996.  HGV/GBV-C is a single stranded RNA virus belonging to the Flaviviridae family. (The Thomson Corporation,1999).
VII.B. Clinical Characteristics :
       Carrier rate of between 2 and 5% in the general population.Causes persistent infection for up to 9 years in 15-30% of adults.HGV/GBV-C is often found in co-infections with other viruses, such as hepatitis Cvirus (HCV), hepatitis B virus (HBV), and Human Immunodeficiency Virus (HIV).There is little proof that Hepatitis G causes serious liver disease at any age. It is possible that HGV/GBV-C may not be a true 'hepatitis' virus.(Health Canada, 2003).
VII.C. Modes of Transmission :
       Transmitted by infected blood or blood products. 
HGV/GBV-C can be transmitted by sharing personal items contaminated with the virus and other similar behaviours (parenterally), from mother-to-newborn child at birth (vertical), or various sexual activities. (Health Canada, 2003).
VII.D. Persons at Risk :
Table (3): levels in persone at risk of HG

	Persons
	Level of Risk

	Recipients of infected blood or blood products
	High

	Hemodialysis patients
                                     
	High

	Injection Drug Users
                                     
	High

	People getting tattoos, acupuncture or body 

Piercings with tools that are not sterile                               
	Medium

	People with impaired immune response 
	Medium

	People who engage in prostitution
                                     
	Medium

	Homosexuals
                                     
	Medium


       Often patients with hepatitis G are infected at the same time by the hepatitis B or C virus, or both. In about three of every thousand patients with acute viral hepatitis, HGV is the only virus present. There is some indication that patients with hepatitis G may continue to carry the virus in their blood for many years, and so might be a source of infection in others. (The Thomson Corporation.2004).
VII.E. Symptoms :

       Some researchers believe that there may be a group of GB viruses, rather than just one. Others remain doubtful that HGV actually causes illness. If it does, the type of acute or chronic (long-lasting) illness that results is not clear. When diagnosed, acute HGV infection has usually been mild and brief. There is no evidence of serious complications, but it is possible that, like other hepatitis viruses, HGV can cause severe liver damage resulting in liver failure. The virus has been identified in as many as 20% of patients with long-lasting viral hepatitis, some of whom also have hepatitis C. (The Thomson Corporation.2004).

VII.F. Diagnosis:

       The only method of detecting HGV is a complex and costly deoxy neoclutide acid (DNA) test that is not widely available. Efforts are under way, however, to develop a test for the HGV antibody, which is formed in response to invasion by the virus. Once antibody is present, however, the virus itself generally has disappeared, making the test too late to be of use. (The Thomson Corporation.2004).
VII.G. Prognosis:

       What little is known about the course of hepatitis G suggests that illness is mild and does not last long. When more patients have been followed up after the acute phase, it will become clear whether HGV can cause severe liver damage. (The Thomson Corporation.2004).
VII.H. Treatment:

       There is no specific treatment for any form of acute hepatitis. Patients should rest in bed as needed, avoid alcohol, and be sure to eat a balanced diet. (The Thomson Corporation.2004).
VII.I. Prevention:

       Since hepatitis G is a blood-borne infection, prevention relies on avoiding any possible contact with contaminated blood. Drug users should not share needles, syringes, or other equipment. (The Thomson Corporation.2004).
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