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Target Audience
This activity is intended for gastroenterologists.

Goal
The goal of this activity is to further educate physicians who manage hepatitis B virus (HBV) in defining treatment goals, reducing 
time to appropriate initiation of treatment, and increasing the use of predictors of response and continued monitoring strategies 
to individualize care within the framework of optimal long-term disease management and reduction of liver-related morbidity 
and mortality. 

Learning Objectives
Upon completion of this activity, participants will be able to:

	 1.	 Summarize the goals of HBV therapy and endpoints for treatment based on patient-specific characteristics

	 2.	 Integrate factors involved in disease progression, baseline predictors of treatment response, and on-treatment predictors of 		
		  treatment response into the development of individualized treatment strategies

	 3.	 Differentiate among types of treatment response to actively and effectively care for patients receiving HBV antiviral therapy, 		
		  including determination of when to stop or alter therapy

Credits Available  
Physicians - maximum of 1.00 AMA PRA Category 1 Credit(s)™ 

All other healthcare professionals completing continuing education credit for this activity will be issued a certificate of 
participation.

Physicians should claim only the credit commensurate with the extent of their participation in the activity.

Accreditation Statements 
For Physicians
		
			   Medscape, LLC, is accredited by the Accreditation Council for Continuing Medical Education (ACCME) 	
			   to provide continuing medical education for physicians.

Medscape, LLC, designates this enduring material for a maximum of 1.00 AMA PRA Category 1 Credit(s)™. Physicians should claim 
only the credit commensurate with the extent of their participation in the activity.

Medscape, LLC staff have disclosed that they have no relevant financial relationships.

For questions regarding the content of this activity, contact the accredited provider for this CME/CE activity noted above. 
For technical assistance, contact CME@medscape.net 
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Instructions for Participation and Credit
There are no fees for participating in or receiving credit for this online educational activity. For information on applicability and 
acceptance of continuing education credit for this activity, please consult your professional licensing board.

This activity is designed to be completed within the time designated on the title page; physicians should claim only those credits 
that reflect the time actually spent in the activity. To successfully earn credit, participants must complete the activity online during 
the valid credit period that is noted on the title page. To receive AMA PRA Category 1 Credit™, you must receive a minimum score 
of 70% on the post-test.

Follow these steps to earn CME/CE credit*:

	 1.	 Read the target audience, learning objectives, and author disclosures.

	 2.	 Study the educational content online or printed out.

	 3.	 Online, choose the best answer to each test question. To receive a certificate, you must receive a passing score as designated 	
		  at the top of the test. Medscape Education encourages you to complete the Activity Evaluation to provide feedback for 		
		  future programming.

You may now view or print the certificate from your CME/CE Tracker. You may print the certificate but you cannot alter it. Credits 
will be tallied in your CME/CE Tracker and archived for 6 years; at any point within this time period you can print out the tally as 
well as the certificates by accessing “Edit Your Profile” at the top of your Medscape homepage.

*The credit that you receive is based on your user profile.

Hardware/Software Requirements
To access Medscape Education users will need

	 •	 A computer with an Internet connection.

	 •	 Internet Explorer 6.x or higher, Firefox 2.x or higher, Safari 2.x or higher, or any other W3C standards compliant browser.

	 •	 Adobe Flash Player and/or an HTML5 capable browser may be required for video or audio playback.

	 •	 Occasionally other additional software may be required such as PowerPoint or Adobe Acrobat Reader.

Authors and Disclosures
As an organization accredited by the ACCME, Medscape, LLC, requires everyone who is in a position to control the content of an 
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relationships of a spouse or life partner, that could create a conflict of interest.

Medscape, LLC, encourages Authors to identify investigational products or off-label uses of products regulated by the US Food 
and Drug Administration, at first mention and where appropriate in the content.
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Introduction
Response to treatment for chronic hepatitis B virus (HBV) infection can be monitored through biochemical, serologic, and 
virologic measures. Goals of treatment in the past focused on achieving biochemical and serologic response -- with biochemical 
response indicating a reduction in serum alanine aminotransferase (ALT) level to within the normal range, and serologic response 
describing outcomes such as loss of hepatitis B e antigen (HBeAg) or hepatitis B surface antigen (HBsAg), or seroconversion from 
HBeAg- or HBsAg-positive status to hepatitis B e antibody (HBeAb) and hepatitis B surface antibody (HBsAb) status.

Measures of Success
Today, however, virologic response is considered the best measure of treatment effectiveness. Virologic response, as defined in 
the American Association for the Study of Liver Diseases (AASLD) Practice Guidelines, indicates complete viral suppression 
demonstrated by lack of detectable HBV DNA in serum using a sensitive polymerase chain reaction-based assay, and loss of 
HBeAg in a patient who was previously HBeAg positive. Currently, biochemical response does not carry much clinical relevance; 
it has been established that the majority of patients who achieve a virologic response also have a biochemical response. 
Achieving serologic and virologic responses are considered much more important goals of treatment than achieving a 
biochemical response.

Sustained virologic suppression can now be achieved in most patients with the use of safe and effective antiviral therapies, and 
the emphasis has now shifted toward achieving and maintaining prolonged suppression of virologic replication. The rationale 
for prolonged virologic suppression as a goal of treatment is supported by recent studies that demonstrate a clear relationship 
between viral load and development of both cirrhosis and hepatocellular carcinoma (HCC).[1,2] At least 1 major prospective 
randomized trial has shown an association between prolonged virologic suppression and reduced rates of liver disease 
decompensation and HCC.[3] 

As with response to therapy, relapse can be defined in biochemical, serologic, or virologic terms, and the term relapse must be 
distinguished from the terms breakthrough and rebound. Relapse should be restricted to describe recurrent viremia, HBeAg or 
HBsAg seroreversion, or elevation of serum ALT after discontinuation of treatment. (Virologic breakthrough is defined by the 
AASLD Practice Guidelines as “increase in serum HBV DNA by > 1 log10 [10-fold] above nadir after achieving virologic response, 
during continued treatment.”[4] Virologic rebound is defined as increase in HBV DNA level to > 20,000 IU/mL or to a level higher 
than pretreatment.[4])

Initiating Treatment and Goals
Goals of treatment for chronic HBV infection are to prevent progression of liver disease, reduce the risk for HCC, and achieve 
normal life expectancy for the patient. To accomplish these goals, we initiate treatment to achieve and maintain complete viral 
suppression, and seroconversion from HBeAg to HBeAb status. A highly desired, but rarely achieved, endpoint is loss of HBsAg 
with or without HBsAb seroconversion.

Recommendations for starting and discontinuing treatment differ depending on HBeAg status. For patients with HBeAg-positive 
chronic HBV infection, the AASLD guidelines recommend treatment for those with HBV DNA > 20,000 IU/mL and elevated serum 
ALT > 2 times upper limit of normal. By contrast, the European Association for the Study of the Liver (EASL) guidelines recommend 
treatment for HBeAg-positive patients with serum HBV DNA > 2000 IU/mL.[5] Both EASL and AASLD guidelines recommend that 
treatment in patients who are HBeAg negative be considered in the presence of HBV DNA > 2000 IU/mL and elevated serum ALT.[4,5] 
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What to Monitor During Treatment
AASLD and EASL have published guidelines for monitoring patients undergoing treatment for chronic HBV infection.[4,5] AASLD 
guidelines recommend that patients undergoing oral antiviral therapy should have serum liver enzymes monitored every 12 
weeks during treatment and serum HBV DNA monitored every 12-24 weeks on treatment. HBeAg and HBeAb serologies every 6 
months are recommended for patients who are initially HBeAg positive. HBsAg and HBsAb serology should be obtained every 
24-48 weeks in HBeAg-negative patients undergoing oral antiviral therapy.[4] 

For patients on interferon (IFN) therapy, complete blood count and liver function tests should be obtained every 4 weeks. Serum 
HBV DNA and thyroid-stimulating hormone (TSH) levels are recommended every 12 weeks, and HBeAg and HBeAb serologies 
are recommended every 24 weeks. Post-treatment monitoring also is recommended 12 and 24 weeks after treatment, including 
blood count, TSH, and HBV DNA level, as well as serologies for HBeAg and HBeAb in patients who were HBeAg positive prior to 
initiation of treatment. (Measurement of HBsAg titer, which has recently been shown to offer important information about 
treatment response, is discussed below.)

Side effects are rare with entecavir and tenofovir. Fanconi syndrome, osteomalacia, and renal phosphate wasting have been 
reported with tenofovir and adefovir, and the AASLD guidelines recommend monitoring serum creatinine every 3 months in 
patients receiving these agents. (Renal complications with tenofovir have, however, been reported mainly in patients undergoing 
treatment for HIV, not HBV.[4,5]) Lactic acidosis, a rare side effect associated with this class of antiviral agents, has been reported 
with entecavir and tenofovir in patients with advanced liver disease or HIV infection.[6] Lactic acidosis and mitochondrial 
toxicity are rare in patients undergoing monotherapy for HBV with entecavir and tenofovir.[7,8] Myopathy and peripheral 
neuropathy have been reported with telbivudine as well as clevudine.[7,9] 

IFN-alpha is associated with different side effects than those seen with oral agents, including flu-like symptoms, cytopenias, 
exacerbation or development of autoimmune conditions, injection site reactions, and neuropsychiatric symptoms.[4] In addition, 
IFN-alpha also has been associated with the risk for a flare of liver disease during treatment. Some guidelines, such as those from 
AASLD suggest that IFN-based therapy is not ideal for patients who have cirrhosis, with the AASLD suggesting that patients 
with compensated cirrhosis “are best treated with NAs [nucleos(t)ide analogs] because of the risk of hepatic decompensation 
associated with IFN-related flares of hepatitis.” In contrast, the EASL HBV treatment guidelines support the use of IFN-alpha for 
patients with “well-compensated cirrhosis.”[5] Therefore, patients undergoing treatment with IFN-alpha require more frequent 
monitoring.

Monitoring Response to Treatment: HBV DNA Level Tells the Story
The main goal of treatment for chronic HBV infection is suppression of viral replication without virologic breakthrough or 
rebound (either of which suggest nonadherence to treatment or emergence of antiviral resistance). As noted above, it is 
important that serum HBV DNA level be monitored after 12 weeks of treatment and then at least every 24 weeks; both the 
AASLD and EASL guidelines recommend that HBV DNA level be monitored every 12-24 weeks throughout the course of 
treatment.

Treatment with entecavir and tenofovir is associated with rapid reduction in serum HBV DNA level. The majority of treatment-
naive HBeAg-positive patients have undetectable HBV DNA levels after 1 year of treatment (67%-76%)[4] and most achieve 
undetectable HBV DNA after 2 or more years of treatment. HBeAg seroconversion occurs in 21% of patients after 1 year of 
treatment with entecavir and tenofovir.[4] HBeAg seroconversion identifies patients in whom treatment can be discontinued; 
a low relapse rate is seen in patients who achieve complete suppression of HBV DNA and HBeAg seroconversion, and they are 
given an additional 6-12 months of treatment after HBeAg seroconversion and undetectable HBV DNA.[10,11] 

The goal of treatment in a patient who has HBeAg-negative chronic HBV infection (prolonged viral suppression) generally 
requires long-term treatment. HBV DNA levels tend to be lower among patients with HBeAg-negative disease, and therefore a 
high proportion of these patients (80%-90%) achieve undetectable serum HBV DNA levels after 1 year of treatment. Relapse is 
common, however, if treatment is discontinued after 1 or 2 years of treatment, and patients with HBeAg-negative chronic HBV 
infection generally require a longer duration of treatment. In the rare event of HBsAg loss associated with viral suppression, 
treatment discontinuation may be considered in patients without cirrhosis. (Note that close monitoring of serum HBV DNA at 
least every 3 months is indicated if treatment is discontinued.)
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The rate of HBsAg loss with oral agents is negligible, although it may approach 7%-9% with pegylated IFN (PEG-IFN) therapy.[12] 

Recent data suggest that quantitative HBsAg titers may help predict off-treatment sustained response in HBeAg-negative disease 
treated with PEG-IFN.[11] Similarly, the decline in HBsAg titers has also been found to predict HBeAg loss among HBeAg-positive 
patients treated with both PEG-IFN and entecavir, and it may be useful in the future in predicting treatment response.[13,14] 

Decision Points During Treatment
The choice of therapeutic agent should be revisited if no progressive decline is seen in serum HBV DNA level during treatment. 
Adherence to the drug regimen should be reviewed with the patient, and alternative treatment strategies should be considered as 
appropriate. Resistance testing can be helpful in patients who have previously received adefovir or lamivudine. There is growing 
consensus that sequential monotherapy is not the best approach, given the higher risk for resistance.[15] Multidrug resistance has 
been reported, and may pose a serious challenge because nucleos(t)ide analogs are the only oral drugs available to treat chronic 
HBV infection.[16] 

Summary
All patients undergoing treatment for chronic HBV infection should be monitored with periodic measurement of serum HBV 
DNA levels to assess treatment success, detect suboptimal responders, and identify early those patients at risk for resistance to 
treatment. Treatment endpoints include disappearance of HBV DNA from serum, HBeAg loss and seroconversion, and HBsAg 
loss. Treatment should be continued indefinitely in patients who have cirrhosis but may be discontinued among HBeAg-positive 
patients who achieve a 3-point seroconversion. The minimum duration of treatment in HBeAg-negative patients is not known, and 
it is likely that several years of treatment may be required. Discontinuation may be considered with HBsAg loss or seroconversion.
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