
Hepatitis B 
(Part 1 - intro) 



The Hepatitis B virus (HBV) 
l Virology 

–  Discovered in 1966 
–  double-stranded DNA virus 

l  family of hepadnaviruses 
l  HBV unique to Humans (Primates too in laboratory 

studies) 
–  no good animal model 
–  not propagated in laboratory 

–  smallest DNA virus known 
l  3200 nucleotides 

–  But put to efficient use 



The Hepatitis B virus (HBV) 
l  Virology 

–  HBV Genes 
l  Envelope glycoprotein 

–  HB s Ag 
•  produced and secreted into the blood in massive amounts 

immunogenic 
•  visualized as spheres or tubules 

l  Nucleocapsid proteins 
–  core 

•  hepatitis B core antigen [HB c Ag] 
•  HB c Ag is retained in the infected hepatocyte 

–  precore 
•  hepatitis B e antigen [HB e Ag] 
•  HB e Ag is secreted into blood 
•  essential for the establishment of persistent infection 



The Hepatitis B virus (HBV) 

l  Virology 
–  HBV Genes 

l  DNA polymerase (with reverse transcriptase activity) 
l  reverse transcription step unique amongst DNA viruses 
l  ever wonder why NRTI's work on Hep B, a DNA virus? 

–  Genomic replication takes place through an intermediate RNA 
pregenomic RNA 

l  HBV-X protein 
–  transcriptional transactivator 
–  activates many viral and host genes 
–  role in the causation of hepatocellular carcinoma regulating p53 

degradation and expression 
–  also promotes HIV replication 



The Hepatitis B virus (HBV) 

l  Virology 
–  Transmission 

l  Blood and body fluids are the primary vehicles of transmission 
l  The virus is present in all body fluids except stool 

–  saliva, sweat, tears, breast milk, semen, and pathologic effusions 
l  1. percutaneous or permucosal exposure 
l  2. sexual contact with an infected person 
l  3. perinatal transmission from an infected mother 

–  Incubation period 
l  ranges from 6 weeks to 6 months 



HBV EPIDEMIOLOGY 
l  United States 

–  prevalence of chronic HBV infection is 0.35% 
l  1.5 million people with infection in USA 

–  150,000 new infections each year 
l  10,000 require hospitalization 
l  250 die of fulminant disease 

–  In USA most HBV infections result from sexual activity 
injection-drug use, or occupational exposure 

l  USA risk factors 
–  injection drugs 
–  MSM 
–  heterosexual contact with multiple partners 
–  household contacts of persons with chronic infection 
–  hemophilia 
–  patients on hemodialysis 
–  persons with occupational exposure to blood and infectious body 

fluids 



HBV EPIDEMIOLOGY 
l  International 

–  Hep B infection is a major global health problem 
–  Infects more than 350 million people worldwide 

l  5% of the world's population has chronic HBV infection 
l  500,000-1,000,000 persons die annually from HBV-

related liver disease 
–  leading cause of chronic hepatitis, cirrhosis, and hepatocellular 

carcinoma worldwide 

–  The distribution varies throughout the world 
l  some regions, over 10% of the population is positive for 

HB s Ag 



HBV EPIDEMIOLOGY 
l  Low endemic rates (<2% of the population has the 

antibody to HB s Ag) 
–  Primarily horizontal transmission  

l  North America, Western Europe, Australia 

l  High endemic rates (>8% positive for HB s Ag) 
–  Primarily neonatal transmission (vertical) 

l  Africa, Southeast Asia including China, Korea, Indonesia and the 
Philippines, Middle East except Israel, Pacific islands, Amazon 
River basin, Caribbean (Haiti and the Dominican Republic) 



HBV Clinical Illness 
l Causes acute and chronic liver disease 

–  Called chronic hepatitis if disease for longer 
than 6 months 

–  The age at infection primarily determines the 
rate of progression from acute infection to 
chronic infection 
l  90% in the perinatal period 
l  20-50% in children aged 1-5 years 
l  < 5% in adults 



HBV Clinical Illness 

l Clinical manifestations also depend on the 
age at infection 
–  perinatally infected 

l  generally have no clinical signs or symptoms 
–  children aged 1-5 years 

l  illness in only 5-15% 
–  older children and adults 

l  symptomatic in 33-50% of infections 



HBV Clinical Illness 
l  Clinical Range 

–  subclinical hepatitis 
l  60-65% patients 

–  symptomatic hepatitis 
l  20-25% develop acute hepatitis 

–  fulminant hepatitis 
l  occurs in 1-2% of persons with acute disease 
l  has a case:fatality ratio of 63-93% 
l  hepatic failure occurs in approximately 0.1-0.5% of patients 

–  cirrhosis 
–  hepatocellular carcinoma 

l  200-fold increased risk w/ chronic HBV 



HBV Clinical Illness 
l  Clinical signs and symptoms 

–  Acute HBV infection 
l  anorexia, nausea, vomiting 
l  malaise 
l  arthralgias, myalgias 
l  headache, photophobia 
l  pharyngitis, cough, coryza 
l  jaundice, dark urine, clay-colored or light stools 
l  abdominal pain 
l  liver enlarged 
l  Splenomegaly and cervical adenopathy 

–  10-20% of patients with acute hepatitis 
l  spider angiomas may appear during the acute icteric phase 

–  rare 



HBV Clinical Illness 

l Clinical signs and symptoms 
–  Fulminant hepatitis 

l  jaundice 
l  encephalopathy 
l  coagulopathy 
l  renal failure, adult respiratory distress syndrome 
l  electrolyte and acid-base disturbances 



HBV Clinical Illness 
l  Clinical signs and symptoms 

–  Extrahepatic manifestations 
l  multiple immune-complex disorders 
l  hypocomplementemic glomerulonephritis 

–  20% of membranous nephropathy cases in children 
l  urticarial rashes 
l  papular acrodermatitis 
l  arthralgia/arthritis 
l  necrotizing vasculitis 
l  Essential mixed cryoglobulinemia 
l  pulmonary hemorrhage related to vasculitis 
l  Henoch-Schönlein purpura 
l  polyserositis 
l  acute pericarditis 
l  Transverse myelitis 
l  Peripheral neuropathy 



HBV Clinical Illness 
l  Differential Diagnoses 

–  Infectious 
l  Clinically indistinguishable from other forms of viral hepatitis 

–  Cytomegalovirus 
–  Hepatitis A 
–  Hepatitis E 
–  Herpes Simplex Virus/VZV 
–  Epstein Barr virus 
–  Coxsackie 
–  Toxoplasmosis 

–  Autoimmune Hepatitis 
–  Drug induced hepatitis 
–  Alcoholic hepatitis 
–  Biliary pathology/processes 



HBV Clinical Illness 

l Laboratory Studies 
–  Elevations of ALT and AST are hallmark 

l  Values as high as 1000-2000 IU/L are typical 

–  increases in bilirubin levels often lag behind 
increases in aminotransferase levels 

–  prothrombin time is the best indicator of 
prognosis 

–  Alpha-fetoprotein levels as high as 8000 ng/mL 
l  don't check during acute hepatitis 



HBV Clinical Illness 

l Serology of Acute HBV 
–  HBs Ag appears before the onset of symptoms 

l  peaks during overt disease 
l  declines to undetectable levels in 3-6 months 

(hopefully) 

–  HBe Ag & HBV DNA appear in the serum 
soon after HBs Ag 
l  all signify active viral replication 
l  Think HBeAg as a qualitative assay 
l  Think HBV DNA as a quantitative assay 



HBV Clinical Illness 

l Serology of Acute HBV 
–  IgM anti-HBc becomes detectable in serum 

shortly before the onset of symptoms 
l  concurrent with the onset of elevation of serum 

aminotransferases 
l  Over months, the IgM antibody is replaced by IgG 

anti-HB c 



HBV Clinical Illness 
l  Serology of Acute HBV 

–  IgG anti-HB sAg does not rise until the acute disease is 
over 

l  usually not detectable for a few weeks to several months after the 
disappearance of HB s Ag 

–  "the window period" 
l  Anti-HB s may persist for life 

–  conferring protection 

–  Total HB c Ab, including IgM and IgG, indicates exposure 
to the virus 

l  Detection of IgM HB c Ab is diagnostic of acute HBV infection 
l  HB c Ab appears shortly after HB s Ag in acute disease and persists 

for life 
l  HB c Ab may be only serologic marker in window period 





Hep B Treatment 

–  Acute hepatitis B usually resolves on its own 
l  no medications that can prevent acute hepatitis B 

from becoming chronic 
l  does not require specific medical treatment 

–  if severe vomiting or diarrhea may require treatment to 
restore fluids and electrolytes 

–  Chronic hepatitis B 
–  many treatment options available 



Hepatitis B FLARE 
l  Hep B “Flare” 

–  May lead to misdiagnosis of acute hepatitis B (if 
HBsAg + previously unknown) in setting of 
chronic dz 

–  No consensus definition 
l  an abrupt increase in serum ALT to >5 times the upper limit of 

normal or >3 times baseline level 
–  Clinical Manifestations 

l  Most patients are asymptomatic 
l  flares detected through regular monitoring 
l  may be accompanied by symptoms of hepatitis 

–  fatigue, anorexia, nausea, jaundice 
–  hepatic decompensation, and death 

l  Severe outcomes are more likely when flares develop in 
patients who have underlying cirrhosis  



SETTINGS IN WHICH FLARES 
OCCUR 

–  HIV infection particularly after immune reconstitution  
–  Superinfection with other hepatitis viruses (A, C, or D)  
–  Immune clearance phase of chronic HBeAg-positive chronic 

hepatitis 
l  Some flares are associated with HBeAg clearance  

–  Reactivation phase of chronic HBV in HBeAg-negative patients 
–  Interferon therapy 

l  particularly in HBeAg positive patients who undergo HBeAg 
seroconversion  

–  Hep B nucleoside / nucleotide therapy 
l  when treatment is discontinued or with emergence of drug-resistance 

–  Corticosteroids 
l  particularly upon abrupt withdrawal 

–  Cancer chemotherapy  
–  Immunosuppressive therapy 


