
HEPATITIS B VIRUS (HBV) IS CLASSIFIED 
into eight genotypes (A-G). Genotype appears to 
have an impact on the natural history of the disease 
and response to treatment. Genotype B is associated 
with less active and more slowly progressive liver 
disease than C. Genotypes A and B respond better 
to interferon (IFN) than C and D. Genotypes G and 
A are the primary genotypes found in patients from 
the United States.1 

HBV infection is very common, with more than 
2 billion people worldwide having been infected 
with the virus at one time. Approximately 350 mil-
lion are chronically infected and are at high risk of 
serious illness and death from cirrhosis and primary 
liver cancer. Worldwide, hepatitis B kills 500,000 to 
750,000 persons each year.2 

It is estimated that there are 1.25 million chroni-
cally infected Americans, of whom 20 to 30 percent 
acquired their infection in childhood. Many of these 
cases are among people who have emigrated from 
areas of the world where HBV is endemic. In the 
United States alone, there are 140,000 to 320,000 
new cases per year. HBV results in 4,000 to 5,000 
deaths per year. The premature mortality from cir-
rhosis or liver cancer is 20 to 25 percent.

The frequency of HBV infection and patterns of 
HBV transmission vary dramatically in different 
parts of the world (Exhibit 1).3-5 Approximately 45 
percent of the world’s population live in areas where 
the prevalence of chronic HBV infection is high  
(>8 percent of the population are HBsAg positive), 
43 percent live in areas of intermediate prevalence  
(2 to 7 percent of the population are HBsAg posi-
tive), and only 12 percent of the world’s population 
live in areas of low endemicity (<2 percent of the 
population are HBsAg positive). 

In areas of high endemicity, the lifetime risk of 
HBV infection is greater than 60 percent. Such areas 
include most of Asia (except Japan and India), most of 
the Middle East, the Amazon Basin of South Ameri-
ca, most Pacific Island Groups, Africa, and other spe-
cial populations such as Native Alaskans, Australian 
Aborigines, and Maoris in New Zealand. Most in-
fections in these areas occur at birth or during early 
childhood when the risk of acquiring chronic infec-
tion is the greatest. There is little recognition of acute 
disease, as most early childhood HBV infections are 
asymptomatic. However, the rates of chronic liver 
disease and liver cancer are high.

In areas of intermediate endemicity, the lifetime 
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Summary
Hepatitis B virus infection is a common infection that can result in cirrhosis, liver 
cancer, and death. Vaccination of at-risk groups and screening for infection are two 
ways to limit the spread of this disease. Antivirals can alter the progression of the 
disease through suppression of virus replication but virologic resistance and dis-
ease rebound can occur. Strategies to control resistance are being developed. 

Key Points
• Hepatitis B virus infection is very common and can become a chronic condition.
• The consequences of chronic infection are cirrhosis, liver cancer, and death.
• The primary goal of hepatitis B therapy is the prevention of consequences through 
durable suppression of HBV replication with antiviral agents. 
• Medication resistance occurs with hepatitis B infection.
• Strategies to combat HBV resistance are evolving.



risk of HBV infection is 20 percent to 60 percent 
and infections occur in all age groups. Acute disease 
is commonly recognized as many infections occur 
in adolescents and young adults. Additionally, high 
rates of HBV-related chronic liver disease occur due 
to the high prevalence of chronic HBV infection.

Exhibit 2 illustrates the possible progression of 
HBV infection.6-9 In many patients, the initial acute 
infection is not detected. Whether one develops 
chronic hepatitis B depends on when the infection 
was originally acquired. If it is contracted before age 
1, the rate of chronic infection is 90 percent. This 
vertical transmission does not occur in the United 
States because of prenatal screening and infant vac-
cination. In the United States, HBV is a sexually 

transmitted disease in adolescents or adults. The 
rate of conversion to chronic infection in a sexually 
transmitted population is only 5 percent.

The consequences of chronic infection include 
cirrhosis and liver cancer. HBV infection is the only 
liver disease that predisposes humans to liver cancer 
where the patient does have to have cirrhosis. The 
risk of liver cancer is higher if the patient does de-
velop cirrhosis. The development of cirrhosis and 
liver cancer appear to be related to the patient’s vi-
ral load.10,11 Serum levels of HBV DNA greater than 
100,000 copies/ml significantly increase risk.

The most common ways by which HBV is ac-
quired in the United States are shown in Exhibit 3.12 
The majority of transmission occurs through sexual  

Exhibit 1: Geographic Prevalence of Chronic Hepatitis B May Be Impacted by Migration
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Exhibit 2: Hepatitis B: Disease Progression
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contact whether that is multiple sexual partners or 
men having sex with other men. There is a very 
high rate of transmission with anal intercourse.

During acute infection, about 30 percent of per-
sons have no signs or symptoms. If symptoms are 
present, they are generally nonspecific, including 
jaundice, fatigue, abdominal pain, loss of appetite, 
nausea, vomiting, joint pain, dark urine, and/or 
clay-colored bowel movements.13 

Exhibit 4 lists those patients who should be 
screened for possible HBV infection.14 When choos-
ing patients for screening, it is important to note that 
the incubation period for HBV can be two to six 
months. HBV testing determines whether the pa-
tient has an acute infection, chronic infection, or is 
a chronic hepatitis B carrier. 

In order to reduce transmission of HBV, it is 
recommended that three groups be vaccinated 
against hepatitis B: 1) all babies at birth, 2) all 
children 0 to 18 years of age who have not been 
vaccinated, and 3) people of any age whose be-
havior or job puts them at high risk for HBV in-
fection.13 There is no medical reason not to give 
hepatitis B vaccine to anyone who wants to be 
protected against HBV infection. The various 
hepatitis B vaccines are shown in Exhibit 5. The 
most popular is the combination vaccine for both 
hepatitis A and B.

If patients have HBV, abstinence or limited use 
of alcohol is recommended. Sexual contacts of in-
fected patients should be tested. Because perinatal 
transmission is very efficient, infants born to HBV 
positive mothers require hepatitis B immune glob-
ulin and vaccination. Another general recommen-
dation is treatment with substance abuse. Because 
household transmission is responsible for 3 percent 
of cases, HBV positive patients should not share 
personal articles, which could be contaminated 
with blood (i.e., toothbrush, razor blades). These 

patients should also be vaccinated against hepatitis 
A, because they do not need any additional assaults 
on their liver.

The primary goal of hepatitis B therapy is the pre-
vention of cirrhosis, liver cancer, and death through 
durable suppression of HBV replication. Although 
there are good medications for HBV infection, 
nothing can cure the disease. Like HIV, medications 
suppress the virus but do not completely eliminate 
the virus from the body.

Exhibit 6 is a treatment algorithm for patients with 
HBV.15 Patients with low viral loads are monitored 
and not treated. The outcome measures, which can 
be used to measure success of therapy, are liver his-
tology, liver function tests, serum HBV DNA, and 
seroconversion (conversion to carrier state). 

For patients who are treated, there are six medica-
tions currently FDA approved for hepatitis B treat-
ment. Two are injectable (interferon alfa-2b [Intron 
A®] and peginterferon alfa-2a [Pegasys®]. The in-
travenous agents are given for a specific course but 
do not have a very high rate of efficacy. The four 
oral agents are lamivudine (Epivir-HBV®), adefovir 
dipivoxil (Hepsera®), entecavir (Baraclude®), and 
telbivudine (Tyzeka®). Tenofovir, already approved 

Exhibit 3: HBV Sources of Infection

MSM, men having sex with men; IDU, intravenous drug use; household, 
household contact with blood
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Exhibit 4: Who to Test for Hepatitis B
Risk Factors

• Persons born in hyperendemic areas
• Men who have sex with men
• Injecting drug users 
• Dialysis patients
• Other parenteral viruses HIV, HCV
• Patients with abnormal LFT’s 
• Pregnant women
• Family members, household members, and sexual 
contacts of HBV-infected persons
• Persons with unexplained abnormal ALT levels
• Health care, emergency medical, and public safety 
workers after needlestick or mucosal exposures or blood
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Exhibit 5: Vaccination for Hepatitis A and B
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for HIV, is likely to be approved for use in HBV 
infection in the near future. 

Entacavir and adefovir appear slightly more effec-
tive than telbivudine and lamvuidine.16-19 In patients 
who do not yet have cirrhosis, lamivudine can alter 
disease progression by reducing viral load (Exhibit 
7).20 Alteration of disease progression has not yet 
been shown with the other agents.

Like HIV, resistance of HBV to medications 
does occur, particularly if one medication is used. 
The emergence of resistant virus is associated 
with rebound of serum HBV DNA, increased 
rate of disease progression, elevated serum ALT 
(including acute exacerbation), decreased rate 
of seroconversion, reversion of liver histologi-
cal improvement, re-infection of liver grafts, and 
transmission of drug resistance. Resistance rates 
increase the longer a patient is exposed to a par-
ticular medication. By four years of therapy, resis-
tance developed to lamivivudine in 70 percent of 
patients in one study compared with 24 percent 
at one year.21 Eighteen and 29 percent of patients 
who received adefovir developed resistance by 
four and five years, respectively.22 

There are two possible strategies to diminish resis-
tance. This includes oral monotherapy with regimen 
adjustment based on individual response or combi-
nation therapy. With oral monotherapy, emerging 
data reveal that patients with substantial early viral 
suppression are less likely to develop resistance (by 
weeks 24 to 48).23 It is important to evaluate HBV 
load early in the course of therapy. If there is an 
excellent response, monotherapy can be continued. 
If there is a poor viral reduction, medication should 
be switched or a medication added. Combination 
therapy may be more effective than monotherapy in 
suppressing viral replication. It may decrease or de-
lay the incidence of drug resistance. Because there is 
cross-resistance among some of the antivirals, selec-
tion of medications for combination therapy requires 
using medications with different resistance profiles.

Candidates for combination therapy are those pa-
tients in whom long-term therapy is anticipated, those 
with advanced cirrhosis, and possibly those with less 
advanced cirrhosis. Patients with advanced cirrhosis 
can ill afford virologic resistance with clinical rebound. 
How to identify those patients who would benefit the 
most from combination therapy is yet to be determined.

Exhibit 6: Updated Treatment Algorithm: Patients with Concentrated Disease
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Conclusion 
Hepatitis B infection is common and causes sig-
nificant consequences. Management may include 
monitoring alone or antivirals and monitoring. 
The management of HBV medication resistance 
is evolving as more is learned about how viruses 
develop resistance. The current strategy is to adapt 
therapy when virologic breakthrough occurs based 
on laboratory testing. In the future, hopefully there 
will be better strategies to prevent or delay medica-
tion resistance.  JMCM

Steven Flamm, MD, is an associate professor of medicine and  
medical director for liver transplantation at Northwestern University  
Feinberg School of Medicine in Chicago. 
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Exhibit 7: Lamivudine for Patients with HBV and Advanced Liver Disease:  
Effect on Disease Progression
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