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INTERPRETATION OF THE SEROLOGICAL DIAGNOSIS OF HBYV infection
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practical aspects

ALT, clinical features, bilirubin, albumin, PT,
Hepatic imaging

Liver biopsy




In acute infection the hepatitis B surface antigen
(HBsAg) is a reliable marker of HBV infection,

a negative test for HBsAg makes HBV infection
very unlikely but not impossible




Disease progression occurs in
15-40% of chronic hepatitis B patients
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Fattovich G, et al. Gastroenterology 2004;127:535-50
Torresi J, et al. Gastroenterology 2000;118:583-S103.
Fattovich G, et al. Hepatology 1995;21:77-82.

Perrillo R, et al. Hepatology 2001;33:424-432.




Categories Of Chronic
HBV Infected Patients

HBeAg-negative

B Low-level or no
> detectable replication

B Inactive liver disease




Natural History of HBV Infection

Early Immune
Childhood R Adulthood

HBeAg- HBeAg+

Chronic Cirrhosis Chronic
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Inactive
Carrier
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Presenter
Presentation Notes
HBeAg, hepatitis B e antigen.
 
The next 2 slides show the 4 phases of HBV disease, including the HBeAg-positive and HBeAg-negative phases, both of which can move to cirrhosis. In addition, there is the inactive carrier phase, which is characterized by less active disease and rarely directly moves to cirrhosis. The percentages next to the early childhood box (> 95%) and the adulthood box (< 5%) denote the risk of developing a chronic carrier state.
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HBYV disease burden

» Diverse and variable spectrum of natural history and
chronic disease

Liver stays normal for many years

Normal ‘
> 1 million deaths/year

60% :

# .
CIRRHOSIS/

CIRRHOSIS ESL

Chronic
HBY
infection

ESLD: End-stage liver disease
HCC: Hepatocellular carcinoma EASL CPG. J Hepatol 2009




Factors affecting differences in
the course of disease

HBV factors

Viral load
>4-5log;,
copies/mL

Genotype Genome mutations

{
D-a T1762/ A1764
Pre-S

HCV, hepatitis C virus
HDV, hepatitis D virus

Liaw YF et al. Liver Int 2005; 25: 472-89;
Fattovich G et al. J Hepatol 2008; 48: 335—-52; Kao JH. Hepatol Int 2007; 1: 415-30.



Phases of chronic HBV infection

HBVY DNA i
ALT /
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Natural history of perinatally acquired
chronic HBV infection 20-30%
-

Immune Immune Low replication Reactivation
tolerance clearance phase phase
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Phases of Chronic HBV Infection
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Presenter
Presentation Notes
anti-HBe, antibody to hepatitis B e; HBeAg, hepatitis B e antigen. 
 
The next 4 slides examine these phases of chronic hepatitis B moving from immune tolerance to immune clearance or immune stress, to the low replicative or nonreplicative state, then to the reactivation phase, which typically occurs as the precore/core promoter HBeAg-negative disease evolves.


Immune tolerance phase

= In perinatally infected persons
May persist 10 -30 years

Short lived or absent in childhood or
adult-aquired HBV infection
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Phases of Chronic HBV Infection
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Presenter
Presentation Notes
ALT, alanine aminotransferase; anti-HBe, antibody to hepatitis B e; HBeAg, hepatitis B e antigen.
 
During this set of slides, the ALT levels oscillate then become normal and healthy in many patients, but not all. Some patients will move from immune clearance to HBeAg-negative disease.
 



Immune clearance

= Immune system mount an attack on infected
hepatocytes
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Phases of Chronic HBV Infection
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Presentation Notes
ALT, alanine aminotransferase; anti-HBe, antibody to hepatitis B e; CH, chronic hepatitis; HBeAg, hepatitis B e antigen.
 
Finally, this section shows the HBeAg-positive phase, the inactive carrier phase, and the HBeAg-negative phase. It should be highlighted that a patient can move from the HBeAg-positive to HBeAg-negative phase with either no or a very brief period of the inactive carrier state.
 



Inactive carrier

@ 15-24 % develop HBeAg chronic disease
= 1-17 %sustained reversion back to HBeAg

positivity

Fattovich 2008
Chu cm 2004
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Immune tolerance phase

= In perinatally infected persons
May persist 10 -30 years

Short lived or absent in childhood or
adult-aquired HBV infection
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Immune Reaction (clearance)
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= HBV Tested markers for Diagnosis?




Screening for HBV

HBsAg
Anti-HBc

If positive

HBV DNA PCR
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Significance of screening antibodies to
hepatitis B virus core antigen among Syrian
blood donors
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Life cycle of the hepatitis B

virus (HBV)
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Presentation Notes
Life cycle of the hepatitis B virus (HBV). The receptor for viral entry has not been identified. Once inside the hepatocyte, the virus undergoes uncoating, and the HBV genome enters the nucleus, followed by repair of the single-stranded DNA strand and formation of the covalently closed circular (ccc) DNA template. Viral transcripts are formed for the hepatitis B surface antigen (HBsAg), DNA polymerase, X protein, and RNA pregenome; the pregenome and polymerase are incorporated into the maturing nucleocapsid and removed after translation. The surface protein enveloping process occurs in the endoplasmic reticulum. Some of the nonenveloped nucleocapsid re-circulates back to the nucleus, and the cycle begins again. Excess tubular and spherical forms of HBsAg are secreted in great abundance.


cccDNA

Werle-Lapostolle et al (2004)
Gastroenterology 126:1750

N Engl J Med 2004;350:1118-29

Covalently Closed Circular DNA (cccDNA)
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Presentation Notes
HBV virions bind to surface receptors and are internalized. Viral core particles migrate to the hepatocyte nucleus, where their genomes are 
repaired to form a covalently closed circular DNA (cccDNA) that is the template for viral messenger RNA (mRNA) transcription. The viral 
mRNA that results is translated in the cytoplasm to produce the viral surface, core, polymerase, and X proteins. There, progeny viral capsids 
assemble, incorporating genomic viral RNA (RNA packaging). This RNA is reverse-transcribed into viral DNA. The resulting cores can either 
bud into the endoplasmic reticulum to be enveloped and exported from the cell or recycle their genomes into the nucleus for conversion 
to cccDNA. The small, peach-colored sphere inside the core particle is the viral DNA polymeras


HBV Pathogenesis

HBV is not directly cytopathic
Greatest damage to the host is self-inflicted
immune response

Enhanced immune clearance of HBV = increasing
damage to the liver

fulminant hepatitis




Screening for HBV
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Antiviral Options

Antiviral
Drug

Lamivudine

Adefovir

Entecavir

Tenofovir

Usual Daily Dose

(If Normal Renal
Function)

Risk of Resistance
after 1-year treatment







Natural molecular variants of HBV

HBeAg positive (wild type)!

HBeAg negative (genetic mutations at
pre-core or core promoter regions)




HEPATITIS B DNA (VIRAL
LOAD)
AND DISEASE PROGRESSION






Primary goal of hepatitis B
therapy

Durable suppression of
active HBV replication

)y o

Impact of viral suppression on liver disease outcomes




HBsAg SEROCONVERSION: THE
CHAMPION AMONG ENDPOINTS
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Liver biopsy is not anymore mandatory
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Fibrosis and Cirrhosis

« Cirrhosis Is a diffuse process characterized by fibrosis
and conversion of normal liver architecture into
structurally abnormal nodules

Cirrhosis may be considered irreversible
7 e

Normal liver Mild fibrosis Moderate fibrosis Cirrhosis
(scarring)

Feldman M, et al. Sfeisanger & Fordiran’s Gastrointestinal and Liver Disease Gth Ed. Philadelphia, FA . 19¢
Riley TR, Bhatti AM. &m Fam Phyelclan. 2001:64:1736-1740. W L =
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Fibrosis and Cirrhosis
Chronic liver disease progresses from hepatitis to cirrhosis, often over 20 to 40 years
Some patients will experience progressive scarring and architectural disorganization of the liver
In some, this process will advance to cirrhosis, which is characterized by diffuse fibrosis and the conversion of normal liver architecture into structurally abnormal nodules
Complications of cirrhosis include: edema and ascites; portal hypertension; hepatorenal syndrome; and hepatic encephalopathy

References
Feldman M, Scharschmidt BF, Sleisenger MH. Sleisenger & Fordtran’s Gastrointestinal and Liver Disease. 6th Ed. Philadelphia, PA: WB Saunders; 1998.
Riley TR, Bhatti AM. Preventive strategies in chronic liver disease: part II cirrhosis. Am Fam Physician. 2001;64:1736-1740.
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Utility of Liver Biopsy
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1. Brunt B Hepatology. 2000:31:241-246.
2. Dienstag JL. Hepatology. 2002,36:5152-5160,
3. Herrine Sk, Friedman LS. J Hepato!l 2005:43:374-376.
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Utility of Liver Biopsy 
In the last 50 years, use of the liver biopsy has grown to serve multiple purposes (listed on slide) 
Liver biopsy remains the best method for assessing the severity of hepatitis C 
For many clinicians, the histologic appearance of the liver substantially influences the decision of whom to treat and whether to continue treatment in patients with non-life-threatening adverse reactions
Biopsy results may also serve as a baseline in establishing extent of liver damage and determining prognosis
Development of noninvasive techniques to estimate the degree of hepatic fibrosis have led some experts to question the need for routine liver biopsy in the management of patients with chronic hepatitis C


References
1.	Brunt E. Grading and staging the histopathological lesions of chronic hepatitis: the Knodell histology activity index and beyond. Hepatology. 2000;31:241-246.
2.	Dienstag JL. The role of liver biopsy in chronic hepatitis C. Hepatology. 2002;36:S152-S160.
Herrine SK, Friedman LS. Driving the role of liver biopsy in hepatitis C. J Hepatol. 2005;43:374-376.



The hepatitis C virus

HCYV characteristics ERvelope
= Family Flaviviridae! RNA genome ./glycoproteins

m  Half-life; 2.7 hours? .

@ Daily production:
10 trillion (10'?) virions?

= Positive-sense single-stranded
RNA (9.6 kb)!1?

= 3000-amino acid polyprotein®
= Enveloped*
= No RNA polymerase Envelope Nucleocapsid

proofreading ability* (core) protein

1. Purcell R. NIH Consensus Conference on Hepatitis C. 1997; 2. Neumann A, et al. Science 1998; 282: 103
3. Rosenberg S. ] Mol Biol 2001; 313: 451; 4. Lauer G & Walker B. N Engl ] Med 2001; 345: 41



HCV life cycle
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