
review article

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 359;14  www.nejm.org  october 2, 20081486

Drug Therapy

Hepatitis B Virus Infection
Jules L. Dienstag, M.D.

From the Gastrointestinal Unit (Medical 
Services), Massachusetts General Hos-
pital; and the Department of Medicine 
and Office of the Dean for Medical Edu-
cation, Harvard Medical School — both 
in Boston. Address reprint requests to 
Dr. Dienstag at the Gastrointestinal Unit, 
Jackson 7, Massachusetts General Hospi-
tal, 55 Fruit St., Boston, MA 02114, or at 
jdienstag@partners.org.

N Engl J Med 2008;359:1486-500.
Copyright © 2008 Massachusetts Medical Society.

Reports of successful antiviral therapy for chronic hepatitis B 
virus (HBV) infection appeared three decades ago,1 and during the past de­
cade, progress has accelerated dramatically. Along with progress, however, 

has come complexity. So much more is known now than at the dawn of the antiviral 
era about the protean clinical expressions of HBV infection that determining whom, 
when, and how to treat has become progressively more challenging.

 V irol o gic a nd Epidemiol o gic Fac t or s  
a nd Nat ur a l His t or y

HBV, a DNA virus transmitted percutaneously, sexually, and perinatally, affects 1.25 
million persons in the United States and 350 to 400 million persons worldwide. 
HBV infection accounts annually for 4000 to 5500 deaths in the United States and 
1 million deaths worldwide from cirrhosis, liver failure, and hepatocellular carci­
noma.2-6

Viral proteins of clinical importance include the envelope protein, hepatitis B sur­
face antigen (HBsAg); a structural nucleocapsid core protein, hepatitis B core an­
tigen (HBcAg); and a soluble nucleocapsid protein, hepatitis B e antigen (HBeAg). 
Serum HBsAg is a marker of HBV infection, and antibodies against HBsAg signify 
recovery. A serum marker of active viral replication, HBeAg, is accompanied by se­
rum levels of HBV DNA that are 100,000 to 1 million IU per milliliter or higher. 
HBV relies on a retroviral replication strategy (reverse transcription from RNA to 
DNA),7 and eradication of HBV infection is rendered difficult because stable, long-
enduring, covalently closed circular DNA (cccDNA) becomes established in hepa­
tocyte nuclei and HBV DNA becomes integrated into the host genome (Fig. 1).

Progression from acute to chronic HBV infection is influenced by the patient’s age 
at acquisition of the virus; age is also related to a dichotomy in the clinical expres­
sion of HBV infection between high-prevalence (e.g., Asian) and low-prevalence (e.g., 
Western) countries (Fig. 2). In the Far East, where HBV infection is acquired perina­
tally, the immune system does not recognize a difference between the virus and the 
host, and high-level immunologic tolerance ensues. The cellular immune responses 
to hepatocyte-membrane HBV proteins that are associated with acute hepatitis do 
not occur, and chronic, usually lifelong infection is established in more than 90% 
of persons who are infected. In contrast, in the West, most acute HBV infections 
occur during adolescence and early adulthood because of behaviors and environ­
ments that favor the transmission of bloodborne infections, such as sexual activity, 
injection-drug use, and occupational exposure. In immunocompetent adults, a strong 
cellular immune response to “foreign” HBV proteins expressed by hepatocytes re­
sults in clinically apparent acute hepatitis, which, in all but approximately 1% of per­
sons infected, affects clearance of the infection.5,6,8

Immunologic tolerance to HBV established during perinatal infection is profound 
and lifelong, but not complete; a low level of liver injury occurs and accounts for 
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up to a 40% lifetime risk of death from liver dis­
ease among men.9 This risk is lower among wom­
en.9 A so-called immune-tolerant phase occurs in 
the early decades of life, with negligible HBV-asso­
ciated liver injury despite high-level HBV replica­
tion. An immune-clearance phase occurs in the 
later decades of life with active liver disease. This 

categorization of phases reflects relatively higher 
immunologic tolerance early and relatively lower 
tolerance later in the natural history of chronic 
HBV infection acquired early in life.5,6,10 Such cat­
egorization, however, does not explain the pres­
ence of substantial liver injury and fibrosis during 
the apparent immune-tolerant period in some 
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Figure 1. Steps of HBV Replication.

The hepatitis B virus (HBV) establishes covalently closed circular DNA (cccDNA) as a durable miniature chromosome in the host nucle-
us and relies on a retroviral strategy of reverse transcription from RNA to negative-strand DNA. The steps of HBV replication targeted  
by nucleoside and nucleotide analogues that are used to treat chronic HBV infection are shown. ER denotes endoplasmic reticulum,  
and HBsAg hepatitis B surface antigen.
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