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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)."? At least 1T major prospective
randomized trial has shown an association between prolonged virologic suppression and reduced rates of liver disease
decompensation and HCC.®!

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."“Virologic rebound is defined as increase in HBV DNA level to > 20,000 IU/mL or to a level higher
than pretreatment.™)

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.® Both EASL and AASLD guidelines recommend that
treatment in patients who are HBeAg negative be considered in the presence of HBVY DNA > 2000 IU/mL and elevated serum ALT.**
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What to Monitor During Treatment

AASLD and EASL have published guidelines for monitoring patients undergoing treatment for chronic HBV infection.” 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.™”

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."*) 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. Lactic acidosis and mitochondrial

toxicity are rare in patients undergoing monotherapy for HBV with entecavir and tenofovir.”# Myopathy and peripheral
neuropathy have been reported with telbivudine as well as clevudine.”?!

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.” 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."> 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%)™ 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.® 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.I'"o™

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.l'?
Recent data suggest that quantitative HBsAg titers may help predict off-treatment sustained response in HBeAg-negative disease
treated with PEG-IFN.I'" 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.l'*'4

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.™ 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.®

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.

Supported by an independent educational grant from Gilead Sciences.

This article is part of a CME certified activity. The complete activity is available at:
http://medscape.org/column/hbv

Pg.7




Evaluating Response to Treatment in Patients With Chronic HBV Infection CME

References

1.

10.

1

—_

Chen CJ, Yang HlI, Su J, et al; REVEAL-HBV Study Group. Risk of
hepatocellular carcinoma across a biological gradient of serum hepatitis B
virus DNA level. JAMA. 2006;295:65-73.

lloeje UH, Yang HlI, Su J, et al; Risk Evaluation of Viral Load Elevation and
Associated Liver Disease/Cancer-In HBV (the REVEAL-HBV) Study Group.
Predicting cirrhosis risk based on the level of circulating hepatitis B viral
load. Gastroenterology. 2006;130:678-686.

Liaw YF, Sung JJ, Chow WG, et al; Cirrhosis Asian Lamivudine Multicentre
Study Group. Lamivudine for patients with chronic hepatitis B and
advanced liver disease. N Engl J Med. 2004;351:1521-1531.

Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology.
2009;50:661-662.

European Association For The Study Of The Liver. EASL Clinical Practice
Guidelines: management of chronic hepatitis B. J Hepatol.
2009;50:227-242.

Lange CM, Bojunga J, Hofmann WP, et al. Severe lactic acidosis during
treatment of chronic hepatitis B with entecavir in patients with impaired
liver function. Hepatology. 2009;50:2001-2006.

Fontana RJ. Side effects of long-term oral antiviral therapy for hepatitis B.
Hepatology. 2009;49(5 Suppl):S185-5195.

Duarte-Rojo A, Heathcote EJ. Efficacy and safety of tenofovir disoproxil
fumarate in patients with chronic hepatitis B. Therap Adv Gastroenterol.
2010;3:107-119.

Fleischer RD, Lok AS. Myopathy and neuropathy associated with nucleos(t)
ide analog therapy for hepatitis B. J Hepatol. 2009;51:787-791.

Lau GK. Current treatments for patients with HBeAg-positive chronic
hepatitis B virus infection: a comparison focusing on HBeAg
seroconversijon. Liver Int. 2010;30:512-520.

. Kuo YH, Chen CH, Wang JH, et al. Extended lamivudine consolidation

therapy in hepatitis B e antigen-positive chronic hepatitis B patients
improves sustained hepatitis B e antigen seroconversion. Scand J
Gastroenterol. 2010;45:75-81.

12. LiWC, Wang MR, Kong LB, et al. Peginterferon alpha-based therapy
for chronic hepatitis B focusing on HBsAg clearance or seroconversion:

a meta-analysis of controlled clinical trials. BMC Infect Dis.
2011;11:165.doi: 10.1186/1471-2334-11-165.

13. Sonneveld MJ, Rijckborst V, Boucher CA, et al. Prediction of sustained
response to peginterferon alfa-2b for hepatitis B e antigen-positive
chronic hepatitis B using on-treatment hepatitis B surface antigen decline.
Hepatology. 2010;52:1251-1257.

14. Liaw YF. Clinical utility of hepatitis B surface antigen quantitation in
patients with chronic hepatitis B: a review. Hepatology.
2011;53:2121-2129.

15. Keeffe EB, Zeuzem S, Koff RS, et al. Report of an international workshop:
Roadmap for management of patients receiving oral therapy for chronic
hepatitis B. Clin Gastroenterol Hepatol. 2007;5:890-897.

16. Yim HJ, Hussain M, Liu Y, Wong SN, Fung SK, Lok AS. Evolution of multi-
drug resistant hepatitis B virus during sequential therapy. Hepatology.
2006;44:703-712.

Disclaimer

The material presented here does not necessarily reflect the views of
Medscape, LLC, or companies that support educational programming on
www.medscape.org. These materials may discuss therapeutic products that
have not been approved by the US Food and Drug Administration and
off-label uses of approved products. A qualified healthcare professional
should be consulted before using any therapeutic product discussed.
Readers should verify all information and data before treating patients or
employing any therapies described in this educational activity.

Medscape Education © Medscape, LLC

This article is part of a CME certified activity.
The complete activity is available at:
medscape.com/column/hbv




