
A CONTINUING MEDICAL EDUCATION COMPANY
healthmatterscme

This activity is jointly sponsored by 
 Postgraduate Institute for Medicine and 
HealthmattersCME.

This activity is supported by an 
independent educational grant from 

Gilead Sciences Medical Affairs.

Experts Address FAQs About
Chronic Hepatitis B

IN
TR

O
D

U
C

TIO
N

S
C

R
EEN

IN
G

 &
 

 P
R

EV
EN

TIO
N

D
IA

G
N

O
S

IS
R

ES
IS

TA
N

C
E 

 P
R

EV
EN

TIO
N

 &
  

M
A

N
A

G
EM

EN
T

TR
EA

TM
EN

T &
 

 M
O

N
ITO

R
IN

G
S

P
EC

IA
L 

 P
O

P
U

LA
TIO

N
S



A CME/CE-Certified Enduring Material
Release Date:        June 15, 2010
Expiration Date:  June 15, 2011
Estimated time to complete this activity: 1.5 hours
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Target Audience
This activity has been designed to meet the educational needs of health care providers who 
care for patients with chronic hepatitis B (CHB), including physicians, physician assistants, 
nurse practitioners, and registered nurses.  

Program Overview 
Despite the considerable progress made during the last decade in the understanding 
and treatment of CHB—particularly the introduction of effective antiviral medications —
morbidity and mortality from CHB remains unacceptably high. Most individuals with 
CHB remain undiagnosed and unaware of their infection until serious complications, 
such as hepatocellular carcinoma (HCC) and cirrhosis, appear in the later stages of the 
disease, creating a significant burden of potentially preventable disease. In addition, many 
clinicians are unfamiliar with recent treatment guidelines, such as those from the American 
Association for the Study of Liver Diseases (AASLD) or the treatment algorithm developed 
by a panel of expert hepatologists, that provide recommendations for the prevention, 
identification, and management of CHB. All providers of CHB care need a practical resource 
guide to ensure the maximum identification and management of persons living with CHB.  

B Aware: Experts Address FAQs About Chronic Hepatitis B is a resource booklet that 
poses the fundamental questions many clinicians have about screening, diagnosis, and 
treatment of CHB, and provides brief responses supported by the available data to answer 
these questions or better inform clinicians about these issues. 

Learning Objectives 
After completing this activity, participants will be better able to:
n Identify those at risk to screen for hepatitis B infection
n Describe how to diagnose CHB infection
n Outline treatment recommendations for CHB infection 
n Describe how to monitor and manage CHB infection
n  Explain how to prevent or limit the development of resistance in the treatment of CHB 

infection
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LETTER FROM
 THE EDITORS

Dear Health Care Professional:

Chronic hepatitis B (CHB) is a serious illness that can lead to severe consequences, such 
as cirrhosis and hepatocellular carcinoma. In many patients, CHB remains undiagnosed 
until signs and symptoms of more advanced liver disease become apparent. Until 
recently, there were few treatment options for patients with CHB, but now there are 
a number of antiviral agents available that are both effective against hepatitis B virus 
(HBV) and tolerable for the patient. However, many clinicians have questions about 
prevention, diagnosis, and treatment selection and duration. 

This program provides answers for clinicians about the management of CHB derived 
from recommendations from experts and key organizations, including the American 
Association for the Study of Liver Diseases. Topics addressed include screening of 
individuals at risk for HBV infection, prevention and vaccination, selection of first-line 
antiviral agents, treatment criteria, treatment duration and monitoring, and strategies 
to manage antiviral resistance. In addition, this program discusses the most recent 
information and recommendations available on the treatment of special populations 
with CHB, such as pregnant women; patients who are coinfected with hepatitis C virus, 
human immunodeficiency virus, or hepatitis D virus; and patients undergoing  
immunosuppressive therapy or chemotherapy. 

This continuing medical education (CME) activity will benefit clinicians by answering 
key questions they may have about screening, diagnosis, and management of care for 
patients with CHB. In turn, this CME activity will benefit patients with CHB by increasing 
awareness of this disease among health care providers, thereby encouraging screening, 
which will in turn prompt earlier diagnosis and more optimal treatment. 

We hope that you will find this program to be a useful part of your continuing  
education about this challenging disease.

Sincerely,

Willis C. Maddrey, MD, MACP  Tram T. Tran, MD
Professor of Internal Medicine  Associate Professor of Medicine
UT Southwestern Medical Center  Geffen UCLA School of Medicine
Dallas, TX    Medical Director, Liver Transplant Program
    Cedars-Sinai Medical Center 
    Los Angeles, CA

Baware
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INTRODUCTION
INTRODUCTION

Chronic hepatitis B (CHB) is a serious and prevalent disease in the United States.1 
Approximately 1.25 million-2 million persons living in the US have CHB, but 

many are not diagnosed or treated.2-4 Because CHB can lead to severe complications, 
including cirrhosis and liver cancer, this lack of timely identification and treatment leads 
to a high burden of potentially preventable disease.2 CHB is responsible for approxi-
mately 2000 to 4000 deaths per year and individuals with CHB are the primary source 
of new hepatitis B virus (HBV) infections.2 However, timely screening, diagnosis, and 
treatment can reduce the burden of this disease and improve outcomes.2,5 

Hepatitis B virus routes of transmission
HBV is transmitted through mucosal or percutaneous exposure to infectious blood or 
body fluids.2 The primary routes of transmission are sexual contact, perinatal exposure 
to a mother with CHB, needle sharing by injection drug users (IDUs), or needlestick  
injuries in health care settings. In the US, most of the burden of CHB is borne by individ-
uals who emigrated from countries where HBV is of intermediate or high endemicity.  
As shown in Figure 1, HBV prevalence rates vary by region.2 As described further below, 
individuals from these countries should be routinely screened for CHB.2 

HBeAg, hepatitis B e antigen.
Weinbaum CM, Williams I, Mast EE, et al. Recommendations for identification and public health management of persons with chronic hepatitis B virus infection. 
MMWR Recomm Rep. 2008;57:(RR-8)1-20.

Figure 1. Estimated worldwide distribution of CHB infection—2006

HBeAg prevalence
m  ≥8% = high
m  2%-7% = intermediate
m  <2% = low 
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Chronic hepatitis B phases
Most cases of acute HBV in adults resolve with patients clearing hepatitis B surface antigen 
(HBsAg) from the blood and developing antibodies to HBsAg; however, a small percent-
age (< 5%) of adults will go on to develop CHB. CHB is more common in those infected 
as infants or young children; evidence suggests that more than 90% of infants infected 
perinatally and 25% to 50% of children infected between ages 1 to 5 years develop CHB.2 
Furthermore, these patients who develop CHB are at high risk of dying from CHB complica-
tions; approximately 25% of all persons infected as young children eventually die of liver 
cancer or cirrhosis.2  

CHB typically evolves through different phases (Figure 2).1,6 The National Institutes of 
Health Consensus Development Conference on Management of Hepatitis B defined the 3 
main phases of CHB as immune tolerant, immune active, and inactive carrier.1 Movement 
between phases is not necessarily in one direction; patients may move from the immune 
active phase to the inactive carrier phase and then experience an HBV reactivation and 
transition to CHB.1-6  Terms commonly used to describe the clinical course of HBV infection, 
such as HBV reactivation, are defined in Table 1.7 

n   The immune tolerant phase, which commonly occurs in individuals with perinatally 
acquired HBV infection, is characterized by high levels of HBV DNA, normal or minimally 
elevated alanine aminotransferase (ALT) levels, and hepatitis B e antigen (HBeAg)-
positive status. Although the immune tolerant phase may persist for decades, most 
individuals eventually move into the immune active phase. In regions where most 
individuals contract HBV as adults, such as the United States, most patients enter directly 
into the immune active phase and do not pass through the immune tolerant phase.1,6

n   The immune active phase is characterized by either HBeAg-positive or HBeAg-negative 
status, elevated HBV DNA levels, elevated ALT levels, and liver inflammation.1 Patients 
in the immune active phase of CHB have the greatest risk of progressive liver disease.1 
Many patients in the immune active phase eventually undergo HBeAg seroconversion, 
develop antibodies to HBeAg (anti-HBe), and enter the inactive carrier phase.1 

n   The inactive carrier phase is characterized by presence of anti-HBe, low HBV DNA 
levels (< 2000 IU/mL), persistently normal ALT levels, and minimal liver inflammation.1,6 
Although inactive carriers have a low risk for progression to more severe liver disease, 
they remain at risk for HBV reactivation and progression to cirrhosis or hepatocellular 
carcinoma (HCC).1,6
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HBsAg, hepatitis B surface antigen.
Sorrell MF, Belongia EA, Costa J, et al. National Institutes of Health Consensus Development Conference Statement: Management of 
Hepatitis B. Ann Intern Med. 2009;150(2):104-110. Reproduced with permission.

Table 1. Terms commonly used to describe HBV infection  

HBV acute exacerbation or flare Intermittent increase of ALT to >10 x ULN and > 2 x baseline

HBV reactivation Reappearance of active necroinflammatory disease of the liver in a person 
known to be in the inactive HBsAg carrier state or to have resolved hepatitis B

HBeAg clearance Loss of HBeAg in a person who was previously HBeAg-positive

HBeAg seroconversion Loss of HBeAg and detection of anti-HBe in a person who was previously 
HBeAg-positive and anti-HBe-negative; associated with a reduction in serum 
HBV DNA to <20,000 IU/mL

HBeAg reversion Reappearance of HBeAg in a person who was previously HBeAg-negative and 
anti-HBe-positive

Resolution Loss of HBsAg and no further virologic, biochemical, or histologic evidence of 
active virus infection or disease

Anti-HBe, antibody to hepatitis B e antigen; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; ULN, upper limits of normal.
Reprinted from Clinical Gastroenterology and Hepatology, Vol 6(12), Keeffe EB, Dieterich DT, Han SB, et al, A treatment algorithm for the management of chronic 
hepatitis B virus infection in the United States: 2008 Update, 1315-1341, © 2008, with permission from Elsevier.

Figure 2. Phases of CHB infection
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SCREENING & PREVENTION
Who should be screened for CHB?

The Centers for Disease Control and Prevention (CDC) recently revised its recom-
mendations for CHB screening.2 The objective of screening individuals is to reduce 

HBV transmission and prevent or delay serious complications of untreated CHB.2 The CDC 
recommends risk-based rather than universal screening because the CHB prevalence rate is 
low (0.3%) in the US general population.2  

Screening is recommended for members of populations at high risk for HBV infection, 
including injection drug users, men who have sex with men, and immigrants from regions 
of high endemicity. Areas with HBsAg prevalence ≥ 2% include all Asian, African, and South 
Pacific Island countries except Australia and New Zealand; all countries in the Middle East 
except Cyprus and Israel; Malta and Spain on the European Mediterranean; indigenous 
populations in Alaska, Northern Canada, and Greenland; Ecuador, Guyana, Suriname, 
Venezuela, and the Amazon regions of Bolivia, Brazil, Colombia, and Peru in South America; 
all countries in Eastern Europe except Hungary; Antigua and Barbuda, Dominica, Grenada, 
Haiti, Jamaica, St. Kitts and Nevis, St. Lucia, and Turks and Caicos in the Caribbean; and 
Guatemala and Honduras in Central America.2,8 Although the CDC continues to recommend 
screening of indigenous populations in Alaska, routine childhood immunization for HBV 
during the past 25 years has reduced the incidence of CHB in Alaskan Natives to a level 
comparable with that of the general US population.9-11

In addition, all pregnant women, patients undergoing hemodialysis, those infected with 
human immunodeficiency virus (HIV), and any patients scheduled for immunosuppressive 
therapy or chemotherapy should be tested for CHB. Table 2 lists groups recommended for 
routine CHB screening.2 

Table 2. CHB screening recommendations for US population

n  Blood, organ, plasma, semen, tissue donors

n  Hemodialysis patients

n  All pregnant women

n  Infants born to HBsAg-positive mothers

n  Household contacts, needle-sharing or sex partners of HBV-infected persons 

n  Sources of blood or body fluid exposures that might warrant postexposure prophylaxis 

n  Persons born in countries with HBsAg prevalence ≥2% 

n  HIV-infected persons 

n  Persons with select medical conditions (eg, elevated ALT or AST levels of unknown etiology)

n  Persons with behavioral exposures (eg, injection drug users, men who have sex with men)

n  Unvaccinated children of persons from countries with ≥8% prevalence

ALT, alanine aminotransferase; AST, aspartate aminotransferases; HBsAg, hepatitis B virus surface antigen; HIV, human immunodeficiency virus.
Weinbaum CM, Williams I, Mast EE, et al. Recommendations for identification and public health management of persons with chronic hepatitis B virus infection. 
MMWR Recomm Rep. 2008;57:(RR-8)1-20.
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How are serologic markers for HBV interpreted?
Detectable serologic profiles change as HBV infection progresses from acute to chronic 
infection (Figure 3).2  Measurable serologic markers of HBV infection include HBsAg, 
anti-HBs, HBeAg, anti-HBe, immunoglobulin M antibody to hepatitis B core antigen 
(IgM anti-HBc), total hepatitis B core antibody (total anti-HBc; includes IgM anti-HBc  
and immunoglobulin G antibody to HBc antigen), and HBV DNA (Table 3).2,12 The 
typical interpretation of common tests for HBV infection is shown in Table 4.2,13 

HBsAg is the only serologic marker detected during the first few weeks following acute 
infection. Approximately 1-2 months after the initial acute HBV infection, total anti-HBc 
appears; total anti-HBc persists for the duration of life in most patients. Acute infection 
within 6 months is indicated by presence of IgM anti-HBc. Patients who recover from HBV 
infection clear HBsAg and HBV DNA from the blood and develop anti-HBs. Patients with 
CHB do not clear HBsAg and HBV DNA from the blood, and do not develop anti-HBs. 

SCREENING & PREVENTION

HBeAg can be detected during both acute HBV infection and CHB.  Most CHB patients 
will eventually clear HBeAg from the blood and develop anti-HBe. The presence of 
HBeAg is generally associated with more active disease;2 however, HBeAg-negative 
status should not be interpreted to mean that the disease is inactive. HBeAg-negative 
patients can have mutations in the core or precore regions of the HBV genome that 
allow active viral replication and disease progression with abolished or diminished 

Anti-HBc, antibody to hepatitis B core antigen; anti-HBe, antibody to hepatitis B e antigen; HBeAg,  hepatitis B e antigen; HBsAg, hepatitis B surface antigen; 
IgM, immunoglobulin M.
Weinbaum CM, Williams I, Mast EE, et al. Recommendations for identification and public health management of persons with chronic hepatitis B virus infection. 
MMWR Recomm Rep. 2008;57:(RR-8)1-20.  

 

Figure 3.  Typical serologic course of acute hepatitis B virus infection with progression to chronic  
hepatitis B virus infection
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Table 3. Serologic markers of hepatitis B virus infection 

Hepatitis B surface antigen 
(HBsAg)

n  Protein on the surface of hepatitis B virus (HBV)
n   Can be detected at high levels in serum during acute HBV infection or in chronic 

hepatitis B (CHB)
n  Presence indicates the patient is infectious
n  Used to make HBV vaccine

Hepatitis B surface antibody  
(anti-HBs)

n  Antibody to HBsAg
n  Presence usually indicates recovery and immunity from HBV infection
n  Also develops in patients successfully vaccinated against HBV

Total hepatitis B core anti-
body (anti-HBc)

n   Antibody to core antigen of hepatitis B virus; the core antigen cannot be directly 
measured in the blood

n   Appears at the onset of symptoms in acute HBV infection and remains throughout life 
n  Presence indicates previous or ongoing HBV

IgM antibody to hepatitis B 
core antigen (IgM anti-HBc)

n  Immunoglobulin M antibody to the core antigen of the hepatitis B virus
n  Presence indicates recent acute infection with HBV (≤ 6 months)

Hepatitis B e antigen (HBeAg) n  Protein produced by the virus when it is actively replicating
n  Can be detected in serum during acute HBV infection and CHB
n  Some strains of HBV do not make e antigen

Hepatitis B e antibody  n  Antibody to HBeAg
n  Can be used to monitor the infection and treatment in patients with CHB

HBV DNA n  Genetic material of the hepatitis B virus
n   Number of HBV DNA copies in the blood is used to detect active HBV infection and to 

monitor response to antiviral therapy 

Table 4. Interpretation of common tests for hepatitis B virus infection

HBsAg
Total anti-HBc
Anti-HBs

Negative
Negative
Negative

Susceptible

HBsAg
Total anti-HBc
Anti-HBs

Negative
Positive
Positive

Immune due to natural  infection

HBsAg
Total anti-HBc
Anti-HBs

Negative
Negative
Positive

Immune due to HBV vaccination

HBsAg
Total anti-HBc
IgM anti-HBc
Anti-HBs

Positive
Positive
Positive

Negative

Acutely infected

HBsAg
Total anti-HBc
IgM anti-HBc
Anti-HBs

Positive
Positive

Negative
Negative

Chronically infected

Centers for Disease Control and Prevention. Division of Viral Hepatitis. Interpretation of hepatitis B serologic test results. http://www.cdc.gov/HEPATITIS/HBV/PDFs/
SerologicChartv8.pdf. Accessed February 1, 2010.
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SCREENING & PREVENTION
production of HBeAg. Therefore, those with HBeAg-negative CHB have detectable HBV 
DNA and active disease and now make up a significant proportion of patients.14,15 

What tests should I use for screening?
The American Association for the Study of Liver Diseases (AASLD) recommends using 
both HBsAg and anti-HBs as a primary screen for CHB; other expert guidelines recom-
mend using HBsAg alone.6,7 Total anti-HBc is not recommended as a primary screening 
test but may be used as an alternative test only if positive results are followed up by 
tests for HBsAg and anti-HBs.6 Tests for HBeAg, anti-HBe, and serum HBV DNA levels are 
also not recommended as primary screening tools; however, they may be used to eval-
uate patients for treatment, to monitor disease progression, and to assess response.6 

Who should be vaccinated?
The CDC recommends HBV vaccination of all newborns and children up to 18 years of 
age, and all adults at risk for HBV infection (Table 5).16,17 In addition, vaccination is rec-
ommended for all individuals who are positive only for total anti-HBc, come from areas 
of low HBV endemicity, and have no HBV risk factors.6 

How effective is the vaccine and is it safe?
The HBV vaccine is highly effective and safe; more than a billion doses of vaccine have 
been administered throughout more than 150 countries.18 The 3-dose vaccine series 

Table 5. Adult groups recommended for HBV vaccination 

Persons at risk for HBV infection 
through sexual exposure

n Sex partners of HBsAg-positive persons
n  Sexually active persons who are not in a long-term, mutually 

monogamous relationship (eg, persons with more than one sex partner 
during the previous 6 months)

n Persons seeking evaluation or treatment for a sexually transmitted disease
n Men who have sex with men

Persons at risk for HBV infection 
through percutaneous or mucosal 
exposure to blood

n Current or recent injection drug users
n Household contacts of HBsAg-positive persons
n Residents and staff of facilities for developmentally disabled persons
n  Health care workers and public safety workers with reasonably anticipated 

risk for exposure to blood or blood-contaminated body fluids
n  Persons with end-stage renal disease (eg, predialysis, hemodialysis, 

peritoneal dialysis, and home dialysis)

Others n  International travelers to regions with HBsAg prevalence of > 2% 
n  Persons with chronic liver disease
n  Persons with HIV infection
n  All other persons seeking protection from HBV infection

HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HIV, human immunodeficiency virus.
Mast EE, Margolios HS, Fiore HE, et al. Centers for Disease Control and Prevention. A comprehensive immunization strategy to eliminate transmission of hepatitis 
B virus infection in the United States: recommendations of the Advisory Committee on Immunization Practices (ACIP); part 1: immunization of infants, children, 
and adolescents. MMWR Morb Mortal Wkly Rep. 2005;54(RR-16):1-33.
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(given over 6 months) provides > 90% protection against HBV infection in most respond-
ers.17 Approximately 5% to 10% of healthy immunocompetent individuals will not develop 
anti-HBs in response to the vaccine;18 however, response rates ranging from 44% to 100% 
have been reported in nonresponders who received revaccination with the 3-dose series.17 

What is the vaccine schedule for adults? 
The vaccine schedule for adults is shown in Table 6.17 As indicated, immunocompromised 
patients and patients undergoing hemodialysis require a higher dose and/or a different 
dosing schedule, depending on the vaccine used.17 Patients who do not initially complete 
the vaccine series do not have to restart the series but only need to get their remaining 
shots.17 Table 6 also includes the recommended dosing and schedule for a combination HBV 
and hepatitis A virus (HAV) vaccine, which is recommended for individuals aged ≥18 years 
who have risk factors for both HAV and HBV.17  

Patients who are coinfected with HIV should be vaccinated when CD4 cell counts are >200/
mm3; those patients with a CD4 cell count <200/mm3 should be treated for HIV first, and 
then vaccinated when the CD4 count is <200/mm3.6 (CHB treatment for patients coinfected 
with HIV is discussed in more detail in the section on special populations.)  

aMerck &Co., Inc., Whitehouse Station, New Jersey.
bGlaxoSmithKline Biologicals, Rixensart, Belgium.
cCombined hepatitis A virus (HAV) and hepatitis B virus (HBV) vaccine, recommended for persons aged ≥18 years at increased risk for both HBV and HAV infections. 
dRecombinant hepatitis B surface antigen protein dose.
eA four-dose schedule of Engerix-B® is licensed for all age groups.
fDialysis formulation administered on a 3-dose schedule at 0, 1, and 6 months.
gTwo 1.0-mL doses administered in 1 or 2 injections on a 4-dose schedule at 0, 1, 2, and 6 months.  
Mast EE, Margolios HS, Fiore HE, et al. Centers for Disease Control and Prevention. A comprehensive immunization strategy to eliminate transmission of hepatitis B 
virus infection in the United States: recommendations of the Advisory Committee on Immunization Practices (ACIP); part 1: immunization of infants, children, and 
adolescents. MMWR Morb Mortal Wkly Rep. 2005;54(RR-16):1-33.

Table 6. Hepatitis B vaccine recommended dosing and schedules for adults (age ≥20 years) 

Single-antigen HBV vaccine Combination vaccine 

Recombivax HB®a Engerix-B®b Twinrix®bc

Dose (μg)d Vol (mL) Dose (μg)d Vol (mL) Dose (μg)d Vol (mL)

Adults 10 1.0 20 1.0 20 1.0

Hemodialysis patients and 
other immunocompro-
mised persons

40f 1.0 40g 2.0 NA NA

Recommended schedule 0, 1, 6 months, or
0, 1, 4 months, or
0, 2, 4 months

0, 1, 6 months, or
0, 1, 4 months, or
0, 2, 4 months
0, 1, 2, 12 monthse

0, 1, 6 months
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Testing of anti-HBs levels following completion of the vaccine series is not needed for 
most adults, but is recommended for those at risk for exposure, such as health care and 
public safety workers, and needle-sharing or sexual contacts of HBsAg-positive indi-
viduals.17 Individuals at continued exposure risk should be tested 1 to 2 months after 
completing the vaccine series for adults; annual testing is recommended for chronic 
hemodialysis patients.6 

When are HBV vaccine booster shots needed?
Booster shots of the HBV vaccine are not recommended for previously vaccinated 
individuals with normal immune status. Booster doses are recommended for hemodi-
alysis patients when anti-HBs levels decline to < 10 mIU/mL. The need for booster shots 
in other immunocompromised persons, such as HIV-infected persons, hematopoietic 
stem-cell transplant recipients, and those undergoing chemotherapy, has not been 
determined. However, according to the CDC recommendations, when anti-HBs levels 
decline to < 10 mIU/mL in immunocompromised patients, booster doses should be 
considered for those with an ongoing risk of HBV exposure.12

What other steps can be taken to prevent transmission?
Patients should be counseled to notify all sexual partners or needle-sharing partners 
and household contacts that they need to be tested for HBV infection and vaccinated 
if they are susceptible.2,6 In addition, patients should be informed that they need to use 
barrier protection during sexual contact with susceptible persons, to cover all open 
sores, and clean all blood spills with bleach or detergent. Finally, patients should be 
informed that they cannot donate blood, plasma, semen, or tissue.2 HBsAg-positive 
patients, however, should be informed that they can participate in all types of social ac-
tivities involving casual contact, including contact sports, and that they can share food 
and utensils.6 Table 7 summarizes preventive measures for HBsAg-positive patients to 
reduce HBV transmission.2,6 

Table 7. Preventive measures for all persons who are HBsAg-positive to reduce HBV transmission 

n  Have sexual contacts vaccinated

n  Use barrier protection during sexual intercourse if partner is not vaccinated or naturally immune

n  Cover open cuts and scratches

n  Do not share toothbrushes or razors

n  Clean blood spills with bleach or detergent

n  Do not donate blood, organs, or semen

HBsAg, hepatitis B surface antigen.
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.
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What are the recommended tests for diagnosis?

Recommended pretreatment assessments and tests are listed in Table 8.7 The initial 
evaluation for CHB includes a patient history, physical examination, determination if 

there is a family history of HBV, liver cancer or cirrhosis, and determination of alcohol use.6,7  

Laboratory tests for liver disease should include ALT level, serum albumin level, prothrom-
bin time, and bilirubin level. Patients should be evaluated for common coinfections such 
as HCV, hepatitis D virus (HDV), and HIV. HBV replication should be assessed with HBV DNA 
assays and tests for HBeAg and anti-HBe. Routine testing for HBV genotype is not recom-
mended by the AASLD; however, several experts suggest that determining the HBV geno-
type may be useful if treatment with pegylated interferon (peg-IFN) is being considered.6,7 
Evidence suggests that genotypes A and B are associated with a better antiviral response to 
interferon therapy than genotypes C and D.19–21

The AASLD recommends performing a liver biopsy to determine the presence and extent 
of liver disease for patients who do not clearly meet their criteria for treatment.6 Decisions 
concerning whether to perform a liver biopsy should take into account the patient’s age, 
HBV DNA levels, ALT levels, and HBeAg status. A liver biopsy may be most helpful in HBsAg-
positive patients older than 35 to 40 years whose HBV DNA levels are ≥ 20,000 IU/mL and 
who have normal ALT levels.7 

How do I know if the patient has CHB?
According to a panel of expert hepatologists, patients may be diagnosed with CHB if HBsAg 
persists in the serum 6 months beyond the onset of acute HBV infection, or if patients pres-
ent with clinical manifestations and/or epidemiologic factors associated with CHB and have 
detectable HBsAg in the blood.7 In addition, patients with CHB usually have detectable 
levels of total anti-HBc but not IgM anti-HBc, which is associated with acute HBV infection.7 
Clinical manifestations of CHB include persistent or intermittent elevations in ALT/AST 
levels and chronic hepatitis with moderate or severe necroinflammation.6 It is important to 
note that CHB can still be present in a patient with a normal ALT level, which is an especially 
common finding in patients > 40 years old.6 

How often should I screen my patients for hepatocellular  
carcinoma?
The AASLD recommends screening for HCC at baseline and then every 6 to 12 months.6 
Ultrasonography is preferred for screening, and testing for α-fetoprotein should be used 
only if ultrasonography is not available.22 

Patients at high risk for HCC for whom surveillance is recommended include Asian men 
≥ 40 years of age, Asian women ≥ 50 years of age, Africans > 20 years of age, those with 
cirrhosis, a family history of HCC, or any HBsAg carrier with persistent or intermittent ALT 
level elevations and/or HBV DNA level >2,000 IU/mL.6,22 However, evidence indicates that 
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persistently elevated HBV DNA levels are an independent risk factor for HCC (Figure 
4).6,23–25 The large-scale, prospective Risk Evaluation Viral Load Elevation and Associated 
Liver Disease (REVEAL) study found that the risk of progression to cirrhosis and HCC 
increases with higher levels of HBV DNA.23–25  

Table 8: Recommended pretreatment assessments and tests for CHB evaluation 

History and physical  
examination

n  Risk factors for viral hepatitis
n  Duration of infection
n  Route of transmission
n  Risk factors for HIV coinfection
n  Alcohol history
n  Presence of comorbid diseases
n  Family history of liver cancer
n   HBV testing of family members and vaccination of susceptible household 

and sexual contacts
n  Patient counseling about transmission prevention

Pretreatment tests n  Serial testing of ALT level and HBV DNA level during 6-month period
n  Liver function tests

n  Complete blood count with platelets
n  Hepatic function panel
n  Prothrombin time

n  HBeAg and anti-HBe
n  HBV genotype
n  Tests to rule out other causes of liver disease
n  Anti-HCV
n  Anti-HDV, if from endemic area
n  HAV antibody
n  HIV antibody
n  Screen for HCC in high-risk patients: AFP and ultrasonography 
n  Liver biopsy examination to grade and stage liver diseasea

n  Urinalysis; if abnormal, perform 24-hour urine for creatinine and protein

aLiver biopsy is optional for patients meeting treatment criteria but should be considered in patients aged > 35-40 years with normal ALT levels.
AFP, α-fetoprotein; ALT, alanine transaminase; anti-HBe, antibody to HBe; HAV, hepatitis A virus; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; 
HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HDV, hepatitis D virus; HIV, human immunodeficiency virus.
Reprinted from Clinical Gastroenterology and Hepatology, Vol 6(12), Keeffe EB, Dieterich DT, Han SB, et al, A treatment algorithm for the management of chronic 
hepatitis B virus infection in the United States: 2008 Update, 1315-1341, © 2008, with permission from Elsevier.
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Reprinted from Clinics in Liver Disease, Vol 11(4), Chen CJ, Iloeje UH, Yang HI, Long-term outcomes in hepatitis B: The REVEAL-HBV Study, 797-816. ©2007, with 
permission from Elsevier.

Figure 4. Incidence of hepatocellular carcinoma and liver cirrhosis in the REVEAL study cohort



17

TREATM
ENT & M

ONITORING
TREATMENT & MONITORING
How do I monitor patients with chronic hepatitis B?

The AASLD has developed algorithms for monitoring patients with CHB who are 
HBeAg-positive and HBeAg-negative (Figure 5).6   

ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCC, hepatcellular carcinoma; Q, every;  
ULN, upper limits of normal.
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.

Management of HBeAg-positive patientsa

Management of HBeAg-negative patientsa

Figure 5. AASLD algorithms for managing HBeAg-positive and HBeAg-negative patients  



18

HBeAg-positive patients with HBV DNA levels > 20,000 IU/mL and normal ALT levels should 
have their ALT levels tested every 3 to 6 months and their HBeAg status assessed every 6 to 
12 months.6 A liver biopsy should be considered for patients with persistently borderline 
normal or slightly elevated ALT levels, especially if the patient is > 40 years of age.6 Treat-
ment should be considered for HBeAg-positive patients with persistent ALT elevations 
> 2 times ULN and HBV DNA levels > 20,000 IU/mL.6 A liver biopsy is optional with these 
patients; immediate treatment is needed if jaundice or decompensation is present.

HBeAg-negative patients with normal ALT levels and HBV DNA levels < 2000 IU/mL should 
have their ALT levels monitored every 3 months for a year to verify their inactive carrier sta-
tus, and then every 6 to 12 months.6 Those with ALT elevations 1-2 times the ULN and HBV 
DNA levels between 2000 IU/mL and 20,000 IU/mL should have their ALT levels monitored 
every 3 months; if ALT elevations persist, performing a liver biopsy and treatment should 
be considered. Treatment should be considered for HBeAg-negative patients with ALT 
levels ≥ 2 times ULN and HBV DNA levels ≥ 20,000 IU/mL; a liver biopsy is optional for these 
patients.6   

If CHB is incurable, then what are the goals of treatment?
The goals of antiviral treatment are sustained suppression of HBV replication and remis-
sion of liver disease to prevent cirrhosis, hepatic failure, and HCC.6 Antiviral treatment does 
not completely eradicate HBV,6 but effective and sustained suppression of HBV DNA slows 
progression or may reverse hepatic fibrosis and cirrhosis.26

Who should be treated for CHB?
The AASLD guidelines recommend treatment for HBeAg-positive patients with HBV DNA 
levels > 20,000 IU and ALT levels > 2 times ULN; for HBeAg-negative patients with HBV 
DNA levels between 2000 and 20,000 IU/ml the guidelines recommend that treatment be 
considered.6 In addition, patients > 40 years old who have ALT level elevations between 1 
to 2 times ULN and moderate to severe liver histology should be considered for treatment.6 
However, because significant liver disease can be present in patients with lower or fluctuat-
ing HBV DNA levels, other experts recommend making decisions to treat on an individual 
basis and not strictly adhering to viral thresholds.7 

Do not treat patients with a low risk of liver-related morbidity or mortality within the next 
20 years and a low probability of achieving sustained viral suppression after a defined 
period of treatment.6 Long-term monitoring and periodic reassessment for treatment is 
needed for all patients with CHB.

What treatments are available?
Seven antiviral agents are approved for treatment of CHB, 5 of which are oral therapies and 
2 of which are injectable therapies. The available nucleoside or nucleotide analogues (NAs) 
are lamivudine, adefovir, entecavir, telbivudine, and tenofovir. In addition, the combination 
of emtricitabine+tenofovir is under investigation for the treatment of CHB, and, as de-
scribed below, may be used to manage antiviral resistant disease.6,27 Interferons available in 
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the United States are standard interferon and pegylated interferon alpha-2a (peg-IFN). 
Long-acting peg-IFN, which is administered once weekly, has largely replaced standard 
interferons, which are usually given once a day or 3 times a week.28 

How do oral therapies and interferons compare?
There are advantages and disadvantages to both categories of treatments. Oral thera-
pies have greater efficacy with regard to viral suppression and a more favorable side-
effect profile but carry a risk of resistance and require either long or indefinite treat-
ment periods for most patients.6,15,26 Interferons are administered for a finite treatment 
period and carry no risk of resistance, but they have a lower efficacy and a decreased 
probability of response relative to NAs.6,15,26 Table 9 summarizes the response rates and 
the durability of response in HBeAg-positive and HBeAg-negative patients for NAs and 
interferons from multiple clinical trials.6

What does the AASLD recommend for treatment?
First- and second-line agents as recommended by the AASLD are shown in Table 10.6 

Factors to consider in selecting a CHB treatment include safety and efficacy, antiviral 
resistance, cost, patient preference, and patient comorbidities. 

For oral therapy, the AASLD recommends entecavir or tenofovir as first-line options.6 
Entecavir and tenofovir are highly effective against HBV and have a high genetic barrier 
to resistance.7 Except for patients requiring a short course of therapy, lamivudine and 
telbivudine are not first-line agents because of the risk of resistance.6 Adefovir is not 
a first-line agent because it has lower potency against HBV and is associated with low 
response rates; approximately 30% of previously untreated patients do not respond to 
adefovir and will not show a 2-log reduction in HBV DNA after 6 months of treatment.6 
Moreover, adefovir is associated with increasing resistance after one year of therapy.6 
NAs are generally well tolerated26 but in rare circumstances have been associated with 
lactic acidosis.29–31  

The AASLD recommends peg-IFN as a first-line interferon therapy. HBeAg-positive pa-
tients who are more likely to respond to peg-IFN include those with pretreatment ALT 
levels > 2 times ULN, lower HBV DNA levels, and infection with HBV genotype A; there 
are no known predictors of response for HBeAg-negative patients. Peg-IFN is associated 
with some side effects, including an initial influenza-like illness, weight loss, loss of  
appetite, fatigue, and mild alopecia.6  

How do I know if the treatment is working? 
Treatment response can be measured by a decrease in serum HBV DNA level, loss of 
HBeAg with or without seroconversion marked by the development of anti-HBe,  
normalization of ALT levels, or improvement in liver histology.6 As shown in Table 11, 
there are 6 categories of response to treatment for CHB: biochemical response, virologic 
response, primary nonresponse, virologic relapse, histologic response, and complete 
response.6 These categories of response are often used in clinical trials but can also be 
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Table 9. Responses to nucleos(t)ide analogues and pegylated interferon among previously untreated 
patients

Placebo/ 
Control 
Groups 
from 
Multiple
Studies

Lamivudine 
100 mg qd 
48-52 wk

Adefovir  
10 mg qd  
48 wk

Entecavir  
0.5 mg qd  
48 wk

Tenofovir 
300 mg qd 
48 wk

Telbivudine
600 mg qd  
52 wk

Peg-IFN-a 
180 mcg 
qw 48 wk

HBeAg-positive CHB

Loss of serum 
HBV DNAa 

0%–17% 40%–44% 21% 67% 76% 60% 25%

Loss of HBeAg 6%–12% 17%–32% 24% 22% NA 26% 30%/34%b

HBeAg
seroconversion

4%–6% 16%–21% 12% 21% 21% 22% 27%/32%b

Loss of HBsAg 0%–1% 1% 0% 2% 3.2% 0% 3% 

Normalization  
of ALT levels

7%–24% 41%–75% 48% 68% 68% 77% 39%

Histologic 
improvement

NA 49%-56% 53% 72% 74% 65% 38%c 

Durability of 
response

NA 50%–80%d 90%d 69%d NA 80% NA

HBeAg-negative CHB

a Hybridization or branched chain DNA assays (lower limit of detection 20,000-200,000 IU/mL or 5-6 log copies/mL) in standard IFN-α studies and some lamivudine 
studies, and PCR assays (lower limit of detection approximately 50 IU/mL or 250 copies/mL) in other studies. NA=not available.

bResponses at week 48/week 72 (24 weeks after stopping treatment).
cPosttreatment biopsies obtained at week 72.
dLamivudine and entecavir – no or short duration of consolidation treatment; adefovir and telbivudine – most patients had consolidation treatment.
ALT, alanine aminotransferase; HBeAg, antibody to hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; IFN-α, interferon-alfa; 
MU, million units; NA, not available; Peg-IFN-α, pegylated interferon-alfa; qd, daily; tiw, three times a week.
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.

Loss of serum  
HBV DNAa 

0%–20% 60%–73% 51% 90% 93% 88% 63%

Normalization 
of ALT

10%–29% 60%–79% 72% 78% 76% 74% 38%

Histologic  
improvement

33% 60%-66% 64% 70% 72% 67% 48% 

Durability of 
response

Control <10% 5% 3% NA NA 20%
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useful in practice to monitor the treatment response of patients.32 Because increas-
ing evidence suggests that even HBV DNA levels > 300 IU/mL are associated with an 
increased risk of disease progression,33 the objective of antiviral therapy is sustained 
suppression of HBV DNA to the lowest possible level.7  

How do I manage the care of patients who do not respond to 
treatment?
Patients who respond to NA therapy with < 2-log decrease in HBV DNA level after 
a minimum of 6 months of treatment are primary nonresponders and should be 
switched to an alternative treatment or receive additional treatment. Patients initially 
treated with interferons who do not respond to treatment should be treated with NAs.6 

Table 10. First- and second-line options for CHB treatment 

Antiviral agent First-line Second-line

Tenofovir ✓

Entecavir ✓

Lamivudine ✓

Telbivudine ✓

Adefovir ✓

Pegylated interferon ✓

Adapted from: Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36.

Table 11. Categories of response to antiviral treatment of CHB

Response Description

Biochemical n   Decrease in serum ALT to within the normal range

Virologic n   Decrease in serum HBV DNA to undetectable levels by PCR assays, and 
n   Loss of HBeAg in patients who were initially HBeAg positive

Primary nonresponse  
(not applicable to interferon therapy)

n   Decrease in serum HBV DNA by <2 log10 IU/mL after at least 24 weeks 
of therapy

Virologic relapse n   Increase in serum HBV DNA of 1 log10 IU/mL after discontinuation of 
treatment in at least 2 determinations more than 4 weeks apart

Histologic n   Decrease in histology activity index by at least 2 points and 
n   No worsening of fibrosis score compared to pretreatment liver biopsy

Complete n     Fulfill criteria of biochemical and virologic response and
n     Loss of HBsAg

ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; PCR, polymerase chain reaction.
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.
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What is the best way to monitor treatment? 
All patients should be monitored during and after therapy. Measurement of the HBV DNA 
level is crucial to assessing the patient’s response to therapy.6 Other key parameters to 
monitor periodically include the ALT level and HBeAg status. Recommended monitoring 
tests and timings of treatments with interferons and NAs for HBeAg-positive and HBeAg-
negative patients are shown in Table 12.6 

When can I stop treatment?
Peg-IFN is typically administered for a finite period of 48 weeks. The duration of NA  
treatment is less well defined and continues until certain end points are reached. In  
HBeAg-positive patients, NA treatment should be continued until the patient achieves 
HBeAg seroconversion, has undetectable serum HBV DNA levels, and has completed  
at least 6 months of additional treatment following the emergence of anti-HBe. In  
HBeAg-negative patients, NA treatment should be continued indefinitely or until the  
patient has achieved anti-HBs clearance.6 

Table 12. Recommended monitoring tests and timing during and after CHB antiviral therapy

Antiviral  
Therapy HBeAg Status Test

                         Treatment Period

During Therapy                  Posttreatment

Interferon HBeAg+ and HBeAg- Blood counts
Liver panel

Every 4 weeks Every 12 weeks for first    
  24 weeks

TSH
HBV DNA

Every 12 weeks Every 12 weeks for first  
  24 weeks

HBeAg+ only HBeAg
Anti-HBe

Every 24 weeks Every 12 weeks for first  
  24 weeks

Oral nucleos(t)ides HBeAg+ and HBeAg- Liver panel
HBV DNA

Every 12 weeks
Every 12-24 weeks

HBeAg+ only HBeAg
Anti-HBe

Every 24 weeks

HBeAg- with persistently 
undetectable HBV DNA

HBsAg Every 6 to 12 months

Anti-HBe, antibody to hepatitis B e antigen; HBeAg, hepatitis B envelope antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; TSH, thyroid stimulating hormone.
Data from Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. 
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Does antiviral resistance occur with all treatments? How is it 
defined? 
Resistance is a concern with long-term treatment with all NAs, and it is important to 
select an agent that has a low risk of resistance.6,26 Interferons are not associated with 
antiviral resistance. 

Emergence of antiviral resistance generally follows a pattern (Figure 6).6 Genotypic 
resistance develops first with the emergence of resistant mutations. Virologic break-
through follows, which is defined as a > 10-fold increase in HBV DNA in patients who 
had achieved a virologic response and are continuing therapy. Viral rebound with an 
increase in serum HBV DNA eventually becomes evident. Biochemical breakthrough 
typically occurs with virologic breakthrough. Biochemical breakthrough is the occur-
rence of an elevation in ALT during treatment in a patient who had achieved an initial 
response. Reversal of biochemical and histologic improvements can precipitate hepatic 
flares and decompensation in some patients.6,7 

How can I prevent resistance?
Antiviral resistance and lack of adherence are the primary contributors to NA treat-
ment failure in patients with CHB.34 The best way to prevent resistance is to select the 

ALT, alanine aminotransferase; HBV, hepatitis B virus; ULN, upper limits of normal.
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.

Figure 6.   Serial changes in serum HBV DNA and ALT levels in association with emergence of antiviral 
resistant HBV mutants
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most potent agent with the highest genetic barrier to resistance.6 Resistance to NAs can 
generally be divided between the nucleotides (adefovir, tenofovir) and the nucleosides 
(lamivudine, telbivudine, and entecavir). Nucleotides are associated with mutations in the 
HBV polymerase domains B and D and the nucleosides are associated with mutations in the 
polymerase domain C and compensatory mutations in domains A and B.28 Cross-resistance 
occurs among NAs, and resistance to one can limit future options for treatment substitu-
tions.6 The sequential use of NA monotherapies can allow for the selection of mutant vari-
ants that are resistant to the initial NA and subsequent NAs that may be used.34    

Resistance rates for NAs approved to treat CHB are shown in Table 13.28,35,36 Among patients 
not previously treated with NAs, there is no reported resistance with tenofovir to date and 
the risk of resistance with entecavir is low.28,35,36 Both entecavir and tenofovir have a high 
genetic barrier to resistance.15 For NAs used to treat CHB, a genetic barrier to resistance 
is defined as the presence of unique nucleotide and corresponding deduced amino acid 
mutations in the HBV polymerase gene that have been previously demonstrated to be as-
sociated with antiviral resistance.34 Resistance rates during long-term therapy are high with 
adefovir, and approach 70% with lamivudine monotherapy at 5 years.28 Telbivudine has a 
low genetic barrier to resistance and is associated with high rates of resistance in patients 
with high HBV DNA levels at baseline or detectable levels after 6 months of therapy.15 

In addition to choosing an agent with a high genetic barrier to resistance, preventive strate-
gies include avoiding unnecessary treatment (eg, do not treat patients who are unlikely to 
achieve a sustained virologic response, such as patients younger than age 30 or those with 
minimal disease) and emphasizing the importance of adherence to therapy to patients. 
Furthermore, HBV DNA levels should be monitored every 3 to 6 months for the emergence 
of antiviral response.6

Table 13. Hepatitis B virus resistance rates for available nucleos(t)ides

Lamivudinea Adefovira Entecavira Telbivudine Tenofovir

HBeAg- 
positive 
patients

At 1 year 15%-30% None None in nucleoside-naïve  
patientsb

6%a 0%

At >1 year 70% at  
5 years 

No data
available

<1% up to 4 years in  
nucleoside-naïve 
patientsc 

25% at 2 years No data 
available

HBeAg- 
negative 
patients

At 1 year 15%-30% None None 4%a 0% 

At >1 year 70% at 5 years 29% at 5 years <1% up to 4 years 11% at 2 yearsb 0%

aDienstag JL. Hepatitis B virus infection. N Engl J Med. 2008;359:1490,1491.
b Liaw YF, Gane E, Leung N, et al. 2-year GLOBE trial results: telbivudine is superior to lamivudine in patients with chronic hepatitis B. Gastroenterology. 
2009;136:490.

c In lamivudine-resistant patients, viral resistance was 7% during year 1 of therapy and up to 43% at year 4.
HBeAg, hepatitis B e antigen.
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.
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How do I manage resistance if it develops?
When patients develop a breakthrough infection during NA therapy, it is necessary to 
first confirm their adherence to therapy. If there has been a long lapse in adherence, 
treatment can be resumed. If adherence is not a concern, tests should be performed, 
when possible, to determine whether antiviral-resistant mutations are present since 
this determination can help differentiate between a primary nonresponse and a break-
through infection. These tests can also determine whether multidrug resistance may 
be present in patients who have been treated with more than one NA treatment. Once 
antiviral resistance is confirmed, the treatment regimen must be adjusted. Preferred 
treatment strategies recommended by the AASLD to address the development of resis-
tance to specific NAs are shown in Table 14.6  

For patients who develop lamivudine resistance, adefovir or tenofovir may be added. 
Alternatively, lamivudine may be discontinued and the patient switched to combina-
tion therapy with tenofovir and emtricitabine. It is important to note that emtricitabine 
alone or in combination with tenofovir is not indicated for this use; however, emtri-
citabine is currently under investigation for treatment of CHB.27 There are several strate-
gies to address development of adefovir resistance. In patients with adefovir resistance 
who have no prior exposure to other NAs, lamivudine or entecavir may be added. 
Alternatively, adefovir may be discontinued and the regimen switched to combination 
therapy with tenofovir and emtricitabine. Patients who develop resistance to entecavir 
should be switched to either tenofovir monotherapy or combination therapy with te-
nofovir and emtricitabine. For patients with telbivudine resistance, adefovir or tenofovir 
may be added to the regimen. Alternatively, telbivudine may be discontinued and the 
regimen switched to combination therapy with tenofovir and emtricitabine.6

Table 14. Treatment options to address development of antiviral resistance 

Antiviral resistance Treatment options

Lamivudine resistance n  Add adefovir or tenofovir
n  Stop lamivudine, switch to tenofovir+ emtricitabinea

Adefovir resistance n  Add lamivudineb

n  Stop adefovir, switch to tenofovir+ emtricitabinea

n  Switch to or add entecavir†

Entecavir resistance  n  Switch to tenofovir or tenofovir+ emtricitabinea

Telbivudine resistancec n  Add adefovir or tenofovir
n  Stop telbivudine, switch to tenofovir+ emtricitabinea

aIn HIV coinfected persons; minimal data are available in non-HIV-infected persons
bDurability of viral suppression unknown, especially in patients with prior lamivudine resistance
cClinical data not available
Lok ASF, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50(3):1-36. Reproduced with permission.
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SPECIAL POPULATIONS
How should I treat women who are pregnant?
As mentioned above, all pregnant women should be screened for HBsAg. Pregnancy is not 
a contraindication for vaccination, and all susceptible pregnant women at risk for HBV ex-
posure should be vaccinated.16,17,37 Although the incidence of acute HBV infection in infants 
and children has declined in the United States since the implementation of universal vac-
cination recommendations (Figure 7), cases of perinatal transmission still occur, and closer 
adherence to vaccination and immunoprophylaxis measures is needed.2,38,39  

The AASLD recommends the immediate administration of hepatitis B immune globulin and 
HBV vaccination following delivery to all children born to HBsAg-positive women.6 Studies 
show that these immunoprophylaxis measures reduce the risk of perinatal transmission by 
85% to 95%.16 However, efficacy of immunoprophylaxis measures may be lower for women 
with very high HBV DNA levels.6 Following delivery, patients should be monitored to ensure 
completion of the 3-dose vaccine series for infants.  Administration of NAs to the newborn 
is not recommended. 

Guidance is lacking from the AASLD on the treatment of HBsAg-positive women during 
pregnancy. However, some experts suggest that treatment may be warranted for pregnant 
women with high HBV DNA serum levels or for women who have already given birth to an 
HBsAg-positive child.7 A recent prospective observational study reported an HBV transmis-
sion rate of approximately 9% in children born to women with HBV DNA levels > 108 copies/

aper 100,000 population.
Daniels D, Grytdal S, Wasley A; Centers for Disease Control and Prevention. Surveillance for Acute Viral Hepatitis—United States, 2007. MMWR Surveillance Summ. 
2009;58(No. SS-3)1-27.

Figure 7. Incidencea of acute hepatitis B, by age group and year—United States, 1990–2007
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mL.40 Clinicians deciding whether to treat pregnant women must consider the risks of 
treatment, the stage of liver disease, and the potential benefit to the patient. Treatment 
may be deferred until after pregnancy for younger patients who are more likely to have 
mild disease.7 

The preferred agents for use in pregnant women are lamivudine, telbivudine, or tenofo-
vir administered during the third trimester.7 Limited studies have found that lamivudine 
treatment in the third trimester of women with high HBV DNA decreases the risk of 
intrauterine and perinatal transmission, and lamivudine is the most commonly used 
antiviral medication for treatment of CHB in pregnant women.7,15,41,42 Both lamivudine 
and tenofovir have accumulated substantial safety data in the treatment of pregnant 
women with HIV.15 

Lamivudine, adefovir, and entecavir are pregnancy category C drugs; tenofovir and 
telbivudine are category B drugs.41 Category B drugs are medications that, according 
to data from animal studies, have no teratogenic or embryogenic risk and for which 
there have been no controlled human studies or for which animal studies may indicate 
a risk but controlled human studies do not support these findings. Category C drugs 
are medications that have shown teratogenic or embryocidal effects in animals and for 
which there are no controlled studies in humans. Use of NAs during pregnancy remains 
controversial and more data are needed.

For women who are in the immune tolerant phase of CHB and plan to become 
pregnant, a liver biopsy should be performed.7 If liver biopsy results show significant 
fibrosis, the patient may be treated with peg-IFN because it requires a finite period of 
treatment.7  

How do I treat women who become pregnant while on  
NA therapy?
Treatment may be withdrawn or continued in women who become pregnant while on NA 
therapy.7 The decision on when to stop treatment must take into account several factors, 
including the risk to the fetus, the stage of liver disease in the mother, the risk of HBV reac-
tivation if treatment is discontinued, as well as the potential benefit of therapy. Switching 
to a medication in pregnancy category B (tenofovir or telbivudine) or with an established 
history of safety in pregnancy (lamivudine or tenofovir) should be considered. 

How do I treat patients who are coinfected with HIV? 
Given that HIV and HBV share routes of transmission, it is not surprising that approxi-
mately 6% to 13% of all HIV-positive patients also have CHB.6 Studies show that coin-
fected patients are at greater risk of the complications of CHB, including liver-related 
mortality and cirrhosis (Figure 8).43–45 The criteria for treatment of patients with CHB who 
are coinfected with HIV are the same as for CHB patients without HIV.7 Selection of antivi-
ral therapy must be designed to reduce the risk of developing resistance to either virus.7 

SPECIAL POPULATIONS
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Expert guidelines recommend that, when possible, treatment for CHB and HIV should begin 
at the same time with a regimen that includes 2 drugs that are active against both HIV and 
HBV.6,7,15 In patients not previously treated for HIV or HBV, combination therapy with teno-
fovir and lamivudine or tenofovir and emtricitabine is recommended.6,7,46,47 Entecavir can 
be used as an alternative to tenofovir where needed.7 For patients who develop lamivudine 
resistance, tenofovir should be added to their regimens.6,48 

Coinfected patients already on an effective antiviral regimen for HIV that does not include 
an agent with activity against HBV may be treated with either peg-IFN or adefovir, depend-
ing on the CD4 cell count.6 Response to peg-IFN is more likely in HBeAg-positive patients 
who are young, immunocompetent, and who have high ALT levels but low HBV DNA 
levels.6,7 

For coinfected patients not scheduled to start HIV treatment in the near future, those who 
are HBeAg-positive may be treated with either peg-IFN or adefovir.6 Earlier initiation of anti-
viral therapy for HIV should be considered in CHB patients who are HBeAg-negative.6 

How do I treat patients who are coinfected with hepatitis C virus?
Data suggest that approximately 14% of CHB patients are coinfected with HCV.49 Patients 
coinfected with HBV and HCV are at greater risk for cirrhosis and HCC than patients only 

HBV, hepatitis B virus; HIV, human immunodeficiency virus; MR, mortality rate.
Adapted from The Lancet, 360, Thio CL, Seaberg EC, Skolasky R Jr, et al. HIV-1, hepatitis B virus, and risk of liver-related mortality in the Multicenter Cohort Study (MACS) 
pp. 1921-1926, © 2002, with permission from Elsevier.

Figure 8.  Liver-related mortality rate (MR) per 1000 person-years in 5293 men with (+) or without (-)  
hepatitis B virus (HBV) or HIV infection
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infected with HBV or HCV. Compared with patients with a monoinfection, patients coin-
fected with HBV and HCV have more severe liver disease, a higher probability of liver 
cirrhosis and hepatic decompensation, and a greater incidence of HCC.50,51 

Because data are lacking from randomized clinical trials, the AASLD guidelines do not 
provide recommendations on treatment of CHB patients coinfected with HCV.6 HBV 
DNA levels can be suppressed in HCV coinfected patients, and targeting therapy at 
HCV may be beneficial. 15 Some studies suggest that treatment of HCV infection with 
standard IFN or peg-IFN and ribavirin for up to 48 weeks is as effective in treating HBV/
HCV coinfected patients as in patients with HCV alone.50–53 A rebound in serum HBV 
DNA and reactivation of HBV have been reported in coinfected patients treated with 
interferons and ribavirin.51–53 HBV reactivation should be treated with NAs.15 

How do I treat patients who are coinfected with HDV?
Hepatitis D virus (HDV) is a virus that is dependent on active HBV replication. IFN is 
the only currently approved treatment for chronic hepatitis D;6 however, certain trials 
show peg-IFN may be effective.54,55 Lamivudine treatment alone or in combination with 
interferon has no benefit in the treatment of HDV,56 and oral medications in general are 
not effective.57 

What do I need to consider in treating CHB if the patient has to 
undergo chemotherapy or immunosuppressive therapy?
All patients with risk factors for HBV infection who are scheduled for chemotherapy 
or immunosuppressive therapy should be screened for HBsAg.6 Immunosuppressive 
therapy or chemotherapy (eg, with corticosteroids or rituximab) can cause a reactiva-
tion in HBV carriers.6,58 It is important to note that reactivation can occur in patients 
with resolved CHB who are HBsAg-negative and are anti-HBsAg and anti-HBc positive.7  
Hepatitis flares associated with HBV reactivation can be asymptomatic or they can lead 
to serious, life-threatening events that require immediate treatment.7,59 

Expert guidelines recommend prophylactic treatment of patients who are HBsAg-pos-
itive with NAs before and after chemotherapy or immunosuppressive therapy.6,7 If the 
patient is scheduled for a short period of immunosuppressive treatment (< 12 months) 
and the baseline HBV DNA is undetectable, then lamivudine or telbivudine may be  
used for prophylaxis.6 If immunosuppressive therapy is planned for a longer duration, 
then tenofovir or entecavir is preferred. For patients with a baseline HBV DNA level  
< 2000 IU/mL, NA treatment should be continued for 6 months following completion of 
chemotherapy or immunosuppressive therapy.6,7 For patients with a baseline HBV DNA 
level > 2000 IU/mL, NA treatment should be continued until the ALT level is normalized 
and HBV DNA is undetectable.7 Avoid interferon therapy in this setting because of the 
associated bone marrow suppression.6 
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