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The purpose of this slide module is to review the issues surrounding the use of immune-modulatory therapies for treatment of gastrointestinal diseases in patients with chronic or occult HBV infection.  This focus is timely as the treatment of gastrointestinal diseases, especially inflammatory bowel disease, has expanded greatly in the past decade with increasing use of biologics and immunosuppressive drugs.
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2008 CDC Guidelines for HBV Screening 
New Recommendations 

Persons born in countries with ≥ 2% HBsAg prevalence 
US-born persons not vaccinated as infants whose 
parents were born in regions with high HBV endemicity
(≥ 8% HBsAg prevalence)
Persons with behavioral exposures to HBV

Injection drug users, men who have sex with men
Persons needing immune-modulatory therapy

Chemotherapy, organ transplantation, 
immunosuppression and biologics for rheumatologic 
or gastroenterologic disorders

Persons with elevated ALT/AST of unknown etiology
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2008 CDC Guidelines for HBV Screening New Recommendations 
The Centers for Disease Control and Prevention (CDC) has recently expanded its recommendations for HBV screening to better capture patients groups at risk for complications of chronic HBV infection. Listed here are the new groups recommended for screening.  Highlighted is the recommendation to  screen all persons needing immune-modulatory therapy, including those receiving immunosuppressive or biologics for gastroenterological disorders.

Please note that the new recommendations also incorporate screening all patients from areas of world where HBV prevalence is 2% of greater (for example, mid-eastern and eastern European countries).

References:
(1.) Weinbaum CM, et al. MMWR Recomm Rep. 2008;57(RR-8);1-20.



Consequences of Immune-Modulatory
Therapies in Patients with Chronic HBV 

Infection
Reactivation of inactive disease

= ALT flare in response to increasing HBV DNA 
levels

Acute liver failure with liver-related death or 
need for liver transplantation

Accelerated course with greater risk of progression to 
cirrhosis among those receiving long-term 
immunosuppressive therapy
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Consequences of Immune-Modulatory  Therapies in Patients with Chronic HBV Infection
The recommendation to screen patients who are going to receive immune-modulatory therapies stems from the recognition that the course of hepatitis B infection can be greatly altered by the acute administration of immunosuppressive drugs. Complications include HBV reactivation which is defined by a sudden augmentation of HBV DNA level; flares of ALT that represent secondary immunologic responses to increased viral antigens; and even the development of acute liver failure.   Both liver-related mortality and need for urgent liver transplantation due to viral reactivation have been described.
Although often less dramatic, it is also important to note that patients on maintenance immunosuppressive therapy run the risk of disease progression which places the patient at greater risk of cirrhosis or liver cancer



How is HBV affected by immune 
modulatory therapies?
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In understanding how to prevent these complications, let’s first review exactly how HBV is affected by immune modulatory therapies such as prednisone or anti-TNF drugs



Viral and Immunologic Events Before
Immune Modifying Therapy

Lymphocyte

Viral DNA

Nucleus         

HBV DNA +

ALT normal
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Schematic of How Immune Modifying Therapy (IMT) Such as TNF-a Inhibitors or Corticosteroids  Have the Potential to Reactivate Hepatitis B 
This slide  shows what is generally observed in an inactive carrier of hepatitis B who is yet to be treated with immune modifying therapy.  Such a patient may have a 20-30% chance of viral reactivation in other settings.   While serum HBV DNA may be detected in some cases, this is at a very low level (less than 1,000 IU per mL of blood) and often is not detected even by sensitive testing methods such as PCR.  Correspondingly, minute amounts of intranuclear HBV DNA and cytoplasmic replicative intermediates can be found in a very few hepatocytes only,   ALT is well within the normal range since there is nothing driving nearby lymphocytes and macrophages to recognize the presence of the virus.  There is minimal if any core peptide displayed on the surface of liver cells to serve as presenting antigens to the immune response.   

epramuk
Highlight



Viral and Immunologic Events During
Immune Modifying Therapy

Viral 
peptides

Viral
Nucleocapsid

Complete 
virion

HBV DNA ++++

ALT normal or 
slightly abnormal
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Schematic of How Immune Modifying Therapy (IMT) Such as TNF-a Inhibitors or Corticosteroids Can Increase Viral Replication While Further Attenuating the Immune Response
This second slide demonstrates what occurs during immune modifying therapy.  Suppression of TNF-a with infliximab, adalimumab, or etanercept, or moderate to high dose corticosteroids for more than 4 weeks can enhance viral replication and result in overproduction of mature virions, depending on dose and duration of treatment as well as the extent to which the drug inhibits immune responses to HBV.  When measured, serum HBV DNA can be observed at very high levels. This in turn results in increased viral transcription and post-translational processing of core protein to small peptides which are displayed on the surface of infected hepatocytes (here in green) in conjunction with HLA-class I molecules.  Immune suppression from the drug therapy is associated with minimal if any necroinflammatory response, so ALT remains normal despite increasing serum (and liver) HBV DNA levels.   



Viral and Immunologic Events After
Discontinuation of Immune Modifying Therapy

X
X

Activated 
B and T cells

macrophage

HBV DNA + or -

ALT very 
elevated

© 2010 AASLD

Terrault
Notes
Slide 6c
Schematic of How Withdrawal of Immune Modifying Therapy (IMT) Such as TNF-a Inhibitors or Corticosteroids Can Lead to Immunologic Reconstitution in the Presence of a High Viral Load
The third slide in this series shows what happens after treatment discontinuation.  Upon immunologic reconstitution, activated T cells including HLA class I-restricted cytolytic T cells target peptide-expressing hepatocytes, and lead to lysis of these cells (X marks). Virions released into the circulation are processed by activated macrophages, resulting in enhancement of  the inflammatory response, release of pro-inflammatory cytokines and increased antibody production by B cells.  Once this occurs, ALT elevations may become quite pronounced, serum bilirubin may increase, and fatal hepatitis may occur despite introduction of antiviral therapy. Fortunately, clinically silent episodes of viral hepatitis probably occur much more commonly than these dramatic cases of liver failure.
   



Clinical Aspects of Hepatitis B 
Reactivation

Reappearance or increase of serum HBV DNA
Often followed by reappearance or flare of liver 

disease = reactivated hepatitis
Reactivated hepatitis B often subclinical and may 

resolve spontaneously
Infrequently can lead to clinically apparent 

hepatitis with jaundice and symptoms 
Rarely this reactivated hepatitis can be severe or 

even fatal 
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Clinical Aspects of Hepatitis B Reactivation
This slide summarizes the natural history of HBV reactivation and its different potential outcomes:

The first event to occur is the reappearance of serum HBV DNA with or without the reappearance of HBeAg in patients with previously inactive or resolved HBV infection.
   
This is followed by a flare of liver disease at which point the better term is “reactivated hepatitis.” 

Many such patients have mild if any symptoms.  In others, these mild symptoms will go unnoticed and if not appreciated and treated early, some patients may go on to acute liver failure and even death. 

Of note, even if there is spontaneous resolution of viral reactivation, such patients are at increased risk for further events of this nature if immune modifying therapy is repeated.




Specific Effects of Prednisone on 
Hepatitis B

Immune suppressive effects
HBV genome contains a corticosteroid-
response receptor on hepatitis B core 
protein upregulates HBV replication(1)

e.g. Prednisolone increases intracellular viral 
DNA and RNA levels approximately twofold in 
cell culture system (2)

© 2010 AASLD



Specific Effects of Purine Synthesis 
Inhibitors on Hepatitis B

Inhibitors of purine synthesis
Azathioprine
Methotrexate
Mycophenolate mofetil

Primary effect is presumably by inhibition of T 
and B cell proliferation including immunoglobin
production
Azathioprine is associated with increased 
intracellular viral DNA and RNA levels in vitro (1)
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Specific Effects of Purine Synthesis Inhibitors on Hepatitis B
Purine synthesis inhibitors such as azathioprine, methotrexate and mycophenolate mofetil continue to have role of management of some chronic inflammatory disease of the gut . These drugs work primary by  inhibition of T and B cell proliferation.  An increase in intracellular viral DNA and RNA occurs when these drugs are added to cell cultures of human hepatocytes.   The effect on intracellular levels is additive with that created by prednisolone in vitro.


References:
(1.) McMillan JS, Hepatology. 1995;22(1):36-43.




Specific Effects of TNF-α on Hepatitis B

TNF-α inhibits HBV transcription

Impaired antiviral response in animal 
models of HBV if TNF-α is inhibited 

TNF-α gene polymorphisms 
demonstrated to be linked to HBV 
persistence

© 2010 AASLD



Other Immune Modulatory Drugs

There are several other biologic modifiers 
whose specific actions on HBV infection 
are less well-defined:

co-stimulation blockers e.g. Abatacept
anti-integrins: e.g. Natalizumab

Presumably, these drugs have the 
capacity to impair immune control of HBV, 
but direct data are lacking
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Other Immune Modulatory Drugs
There are several new classes of immune modulators that are being used to treat IBD, including the co-stimulatory blocker abatacept and the anti-integrin natalizamab.  Specific data on the effects of these drugs on HBV are lacking but presumably, they impair immune control of HBV replication leading to potential risk of reactivation.





How often does HBV reactivation 
occur in the treatment of GI 

disorders?
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Now that we can appreciate that immune-modifying drugs can have a deleterious response in HBV infected patients, the next several slides will address the relative frequencies of the varied outcomes.



Reactivation of Hepatitis B:
Frequency in GI Patients

Incidence not well defined –case reports only
N=28 cases in literature

Outcomes vary from asymptomatic liver enzymes 
elevation to fatal fulminant hepatitis

Most common drugs reported – anti-TNF drugs
Infliximab and adalimumab

Duration of prior drug exposure ranges from single 
dose to months of continued therapy
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Reactivation of Hepatitis B: Frequency in GI Patients
Incidence studies in large populations of GI patients treated with immune modulatory therapy have not been done, so the true incidence of HBV reactivation is unknown.  A recent review of the published case reports  by Shale et al, is summarized here. 

Among 28 patients, the outcomes of reactivation varied from asymptomatic ALT elevation to fulminant hepatitis.  The drugs most commonly reported in association with HBV reactivation in the reports to date are infliximab and adalimumab, though a reporting bias is certainly possible. Of note, HBV reactivation has been seen after just a single dose of these potent immune modifying agents as well as after months of continuous therapy, indicating that the duration of planned immune modulatory therapy should NOT influence the management decisions. 

References:
(1.) Shale MJ, APT 2009; 31, 20–342(2.) Hou JK, Velayos F, Terrault N, Mahadevan U. Clinical Guidelines: Viral Hepatitis and Inflammatory Bowel Disease  Inflamm Bowel Dis 2010:16(6);925-932.




Factors Linked with Risk of HBV 
Exacerbation

Potency and type of immune-modulatory
therapy

More reports with infliximab or adalimumab but 
reporting bias possible
No comparative studies of anti-TNF versus other 
classes
Black box warning regarding HBV for anti-TNF drugs

HBV DNA levels
Higher risk when serum HBV DNA is detectable

HBsAg positive (vs anti-HBc positive)
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Factors Linked with Risk of HBV Exacerbation
There is great interest in identifying the patients that are at highest risk of severe HBV outcomes when exposed to immune-modulatory therapy.  Most of the information on risk groups has been gleaned from the oncologic literature and may not have the same relevance to the gastroenterology patient receiving immune-modifying therapy.  There are more reports of HBV exacerbations in the literature with infliximab or adalimumab but reporting bias is possible and true prevalence rates of HBV reactivation comparing anti-TNF drugs to other classes are lacking. However, there is a black box warning regarding HBV for all anti-TNF drugs.   The patient factors in the oncology literature that have been shown to have importance are the level of HBV DNA level at start of treatment (higher level means higher risk) and the presence of HBsAg (in contrast to having anti-HBc present only).  While reliable estimates are lacking, individuals with anti-HBc alone or in combination with anti-HBs have been rarely described to undergo reactivation in the GI literature

References:
(1.) Hui CK, Gastroenterology 2006:131:59-68
(2.) Millonig et al. World J Gastroenterol. 2006;12(6):974-976.
(3.) Yeo et al. Br J Cancer. 2004;90(7):1306-1311.
(4.) Yeo et al. Clin Oncol. 2009 Feb 1;27(4):605-11
(5.) Lau et al. Gut. 2005;54(11):1597-1603.






Risk of HBV Reactivation in 
HBsAg-neg and anti-HBc pos Patients

Risk of reactivation is low but not zero
In oncologic studies:

Incidence of HBV reactivation was 3% (1)

Higher risk if HBV DNA detected pre-treatment
Presence of anti-HBs NOT protective against HBV 
reactivation

In GI and rheumatologic studies using 
immunosuppressive drugs, cases of reactivation 
have been rarely described

© 2010 AASLD

Terrault
Notes
Slide 15
Risk of HBV Reactivation in HBsAg-neg and ant-HBc pos Patients
Even patients with serologic markers of past or resolved HBV infection can reactivate with immune-modulatory therapy.  

As stated previously, the best estimates of risk of reactivation come from the oncologic literature, particularly in patients undergoing treatment for lymphoma. In a detailed prospective study of patient who were HBsAg negative and anti-HBc positive, 3% become HBV DNA and HBsAg positive over ~1 yr follow-up. Those with low level HBV DNA detectable prior to chemotherapy were at higher risk of reactivation than those without HBV DNA, although absence of HBV DNA was not completely predictive of a safe course. Moreover, the presence of anti-HBs was not associated with protection from reactivation. 

Large studies to define the risk of reactivation in anti-HBc positive patients receiving anti-TNF drugs or other immune modulatory therapies are lacking but the available literature of case series from the rheumatologic literature suggest the risk is very low. 

References:
(1.) Hui CK, Gastroenterology 2006;131:59-68
(2.) Caparali R, Arthritis Care Res (Hoboken). 2010;62(6):749-54.
(3.) Vassilopoulos D, Ann Rheum Dis. 2010;69(7):1352-5.
(4.) Loras C, Gut 2010, June 24 ahead of print



What is optimal management 
strategy for patients needing 
immune-modulatory therapy?
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Now let’s turn our attention to optimal management strategies for patients receiving immune-modulatory therapy.



Antiviral Prophylaxis Reduces Risk 
of HBV Exacerbation 

%

Systematic Review of Lamivudine in Chemotherapy 
in HBsAg+ Patients

Endpoint = ALT flare 
defined by ALT 
increase ≥3-fold
80% reduction in ALT 
flares in prophylaxis 
group 
Consistent effects 
across controlled 
studies
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Antiviral Prophylaxis Reduces Risk of HBV Exacerbation 
Prophylactic antiviral therapy has been shown to reduce the likelihood of HBV reactivation and clinical exacerbations.  Most of the controlled studies have been conducted in HBsAg positive patients receiving chemotherapy for lymphoma and breast cancer. In a systematic review of 10 prospective studies of HBsAg positive subjects*, prophylaxis with lamivudine was shown to reduce the rate of ALT flare, defined by an increase in ALT by 3 fold or greater over baseline, by 80%.  Thus, pre-emptive treatment was shown to have a significant and oftentimes dramatic treatment benefit. 

* 3 of the total 173 patients were anti-HBc positive and HBV DNA positive but HBsAg negative (all other patients were HBsAg positive)

Reference:
(1.) Kohrt et al. Aliment Pharmacol Ther. 2006;24(7):1003-1016.





Prophylactic Therapy in Patients on 
Immune Modulatory Drugs

Prophylactic antiviral 
therapy reduces or 

eliminates the risk of 
HBV reactivation

Available antivirals are 
safe and well-tolerated 
in patients with chronic 

diseases

All HBsAg+ patients should receive 
antiviral prophylaxis
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Prophylactic Therapy in Patients on Immune Modulatory Drugs
Given the established efficacy of antiviral therapy in reducing HBV-related exacerbations and the availability of antivirals that are both safe and well-tolerated, even in those with complicated GI diseases, it is recommended that all HBsAg-positive patients receive antiviral prophylaxis.



Antiviral Prophylaxis Decisions
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The next 2 cases highlight key issues in the decisions regarding antiviral prophylaxis



Case #1: Recently Diagnosed Crohn’s
Disease

35 yo male with ileocolonic Crohn’s disease 
diagnosed 1 year ago
Referred to you for refractory symptoms: 
diarrhea, weight loss, severe anemia
Prior therapies include mesalamine and 
budesonide
You plan to treat with infliximab
Prior to starting you obtain HBV and HCV 
testing as well as PPD
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Case #1: Recently Diagnosed Crohn’s Disease



HBV results are as follows:  
HBsAg-negative; anti-HBc positive;

anti-HBs negative

What is recommended at this point?

1.No further testing needed – proceed with 
infliximab therapy

2.Obtain HBV DNA and if positive, start 
prophylactic therapy

3.Start prophylaxis – no need to do further 
testing
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What would  you recommend at this point?



HBV results are as follows:  
HBsAg-negative; anti-HBc positive;

anti-HBs negative

What is recommended at this point?
1.No further testing needed – proceed with 

infliximab therapy

Infliximab has the potential to reactivate HBV and 
although the risk is lower in those who are anti-HBc
positive (vs HBsAg positive), severe cases of 
infliximab induced reactivation  have been reported in 
HBsAg negative cases in the IBD literature (1-3)
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No further testing needed and proceed with inflximab therapy is not the optimal choice.

Immune modulatory therapies (especially drugs like infliximab and adalimumab, may be particularly important) place the pateint at risk of HBV reactivation. Risk is highest in patients who are HBsAg-positive but severe exacerbations of HBV have been reported in HBsAg negative patients also. In a report from Madonia et al, an anti-HBc positive patient started on infliximab developed severe hepatitis and high HBV DNA levels. lamivudine was started and the patients recovered, but other reports with need for liver transplantation are described in the literature. 

References:
(1.) Madonia S, et al. Inflamm Bowel Dis. 2007 Apr;13(4):508-9
(2.) Ojiro K et al.  J Gastroenterol. 2008;43(5):397-401.
(3.) Esteve M,, et al. Gut. 2004 Sep;53(9):1363-5.



HBV results are as follows:  
HBsAg-negative; anti-HBc positive;

anti-HBs negative

What is recommended at this point?
2. Obtain HBV DNA and if positive, start 

prophylactic therapy

This is one option BUT the absence of HBV DNA prior 
to infliximab treatment is insufficient to predict the 
course of HBV during and after infliximab treatment 
AND ongoing monitoring of HBV DNA is needed.
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First it is important to recall that absence of HBV DNA prior to the administration of immune-modulatory therapy does not mean the patients is not at risk for HBV reactivation during and after immune-modulatory therapy.  Thus, while measurement of HBV DNA is helpful if positive, a negative HBV DNA result does not preclude use of prophylactic therapy.  

Second, if one chooses to not use prophylactic therapy in anti-HBc positive and HBV DNA negative patients, monitoring of HBV DNA levels should be considered and treatment initiated if HBV DNA levels become detectable. 




HBV results are as follows:  
HBsAg-negative; anti-HBc positive;

anti-HBs negative

What is recommended at this point?
3. Start prophylaxis – no need to do further 

testing

This option is most likely to prevent reactivation and an 
ALT flare as shown in patients treated for malignancy 
and isolated cases of IBD reported in the GI literature.
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Starting prophylaxis is the safest strategy as it will prevent HBV reactivation and the ALT flares that follow.  

This is preferable to monitoring of HBV DNA and initiation of antiviral therapy when the HBV DNA rises (the previously discussed strategy) because initiation of therapy late does not always lead to prevention of the ALT flare.  Additionally, if monitoring is the strategy used, the provider must be diligent in insuring the patient is following through on sequential testing. 



Occult HBV Infection
Anti-HBc positive ± anti-HBs

Low risk for reactivation
Presence of detectable HBV DNA associated with 
higher risk of reactivation – recommend treatment 
in this subgroup 
If HBV DNA negative, options include:

Treat as you would HBsAg positive (easy but over-
treating many) 
No treatment, but monitor HBV DNA levels and treat if 
become detectable (interval for monitoring not 
established but every 3 months may be considered)

© 2010 AASLD

Terrault
Notes
Slide 25
Occult HBV Infection Anti-HBc positive ± anti-HBs

The risk of reactivation in these patients is low and there are no controlled studies of risk of reactivation in those receiving immune-modifiers.  However, since the studies in the oncologic literature indicate those with detectable HBV DNA are higher risk, a reasonable approach is to check the HBV DNA and base the treatment decision upon presence or absence of HBV DNA. If this is not done, monitoring for incremental changes in HBV DNA is important.  So the options in a patient who is anti-HBc positive and HBV DNA negative would include routine treatment (that might be easier but is higher cost) or monitoring with requires more diligence with follow-up but is more cost-effective in this low risk population. 



Case 2: 
Newly Diagnosed Ulcerative Colitis

38 yo Asian-American female presents with diarrhea 
(7-8 liquid stool per day) for past 3 weeks and 1 week 
of hematochezia
No significant past or family history; no recent travel; 
no new medications.  Stool cultures negative 
Flexible sigmoidoscopy reveals friable, hemorrhagic 
mucosa involving entire left colon and biopsies 
consistent with ulcerative colitis
Your initial plan includes treatment with prednisone 
and 5-ASA enemas
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Case 2: Newly Diagnosed Ulcerative Colitis




HBV results are as follows:  
HBsAg-positive; anti-HBc positive; 

anti-HBs negative

What is recommended at this point?

1. Proceed with prednisone therapy without HBV 
prophylaxis

2. Obtain HBV DNA and if positive, start HBV 
prophylactic therapy

3. Start HBV prophylaxis
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The HBV results are shown.
What would you recommend?



HBV results are as follows:  
HBsAg-positive; anti-HBc positive; 

anti-HBs negative
What is recommended at this point?

1. Proceed with prednisone therapy without HBV 
prophylaxis

This is likely to cause HBV reactivation since 
prednisone is particularly apt to increase HBV DNA 
replication and 30-40% of patients have ALT flares after 
a 4-6 week course of corticosteroids.
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A short course of prednisone therapy as is typically given for asthma is considered by many experts to be relatively safe.  In this case, however, chronic therapy is likely to be necessary and due to the increase in viral transcription following stimulation of the steroid responsive element of the HBV genome, some elevation of HBV DNA is very likely to occur.   In clinical trials, doses as low as 30 mg have resulted in increased viral replication in non-immune suppressed individuals (see reference 1, below).  Rapid tapering of prednisone has also not been shown to be safe and has been used as a more predictable means of stimulating an immune rebound as an adjunct to antiviral therapy (reference 1,2 below).

References:
(1.) Liaw et al.  Hepatology, 2000.
(2.) Perrillo et al, N Engl J Med, 1990 323:295-301.



HBV results are as follows:  
HBsAg-positive; anti-HBc positive;

anti-HBs negative

What is recommended at this point?
2. Obtain HBV DNA and if positive, start 

prophylactic therapy

This is not recommended, not only because of delays in 
receiving the results of HBV DNA testing, but also this 
patient has an increased risk of reactivation due to HBsAg
positive status
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Unlike the case of patient with anti-HBc positivity with negative HBsAg, in this instance in which the patient is HBsAg positive, the risk of reactivation Is higher and the option of monitoring of HBV DNA levels and initiating HBV treatment when the HBV DNA increases is not recommended.  



HBV results are as follows:  
HBsAg-positive; anti-HBc positive;

anti-HBs negative

What is recommended at this point?
3. Start prophylaxis

This is the strategy likely to be most successful in 
preventing an increase in HBV DNA and thereby prevent 
reactivation of HBV and all that follows
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Most experts feel that it is better to start pre-emptive treatment with oral antiviral agents as soon as the need for immune suppressive therapy is perceived.  This approach is listed in the current practice guidelines of the American Association for the Study of Liver Disease.


References:
(1.) Lok  and McMahon.  AASLD Practice Guidelines, Hepatology, 2009




Testing Requirements in Patient Undergoing 
Any Immune-Modulatory Therapy

Required 
Screening tests

HBsAg
Anti-HBc total
Anti-HBs*

Secondary and 
Follow Up Tests

HBV DNA quant if:
Anti-HBc positive

OR
HBsAg positive

* To guide decisions regarding vaccination
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Testing Requirements in Patient Undergoing Any Immune-Modulatory Therapy
The left panel depicts screening tests needed when immune-modulatory therapy is being considered. While the risk of reactivation is small in patients with anti-HBc alone, many experts feel that this should be done routinely particularly if more potent agents such as rituximab or infliximab are being considered.  Anti-HBs testing is recommended to determine whether vaccination is indicated. 

There is debate as to whether prophylactic therapy is indicated in patients with anti-HBc alone. Serial HBV DNA testing has been recommended. to assess if the patient is a candidate for antiviral therapy (right panel).  HBV DNA testing can also be used in HBsAg carriers to better understand the initial reactivation risk and monitoring HBV DNA during antiviral treatment may allow one to defer treatment with immune-modifying agents until better control over viral replication is achieved with therapy.

References:
(1.) Lok, McMahon.  AASLD Practice Guidelines, Hepatology 50, 2009:1-36
(2.) EASL Clinical Practice Guidelines, J Hepatology 2009, 50:227-242. 
(3.) APASL consensus statement on the management of hepatitis B.  Liver International 2005; 25:472-489.



Serologic Profiles

HBsAg Anti-HBc Anti-HBs Interpretation Recommendation

+ + - Chronic 
hepatitis

Needs 
prophylaxis

- +` - Prior HBV 
infection

Consider 
prophylaxis

- + + Prior HBV 
infection

Consider 
prophylaxis*

- - - No prior or 
current 
infection

Consider 
vaccination (1)

* Risk may be lower than anti-HBc alone but studies are limited
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Serologic Profiles
Shown here are how the 3 screening tests that classify patients into 3 groups in terms of prophylaxis antiviral therapy: if HBsAg positive – prophylaxis is indicated, if ant-HBc is positive with or without anti-HBs, then prophylaxis can be considered.  In these patients, HBV DNA information may  further guide the decision regarding prophylaxis. For those without any serologic markers, vaccination may be indicated, and if so, should be offered prior to immune-modifying therapy.

Reference:
(1.) MMWR: December 8, 2006 / Vol. 55 / No. RR-16 



Therapies Requiring HBV Testing 
Prior to Start of Treatment

Prednisone
Azathioprine, methotrexate, 
mycophenolate mofetil
Anti-TNF drugs
Other biologics

Abatacept
Natalizumab
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Therapies Requiring HBV Testing Prior to Start of Treatment
Any immune-modulatory therapy requires HBV testing prior to treatment and this includes prednisone.   While much of the recent attention regarding HBV testing has been in the context of anti-TNF agents, the decisions regarding testing and use of prophylactic antiviral therapy apply to all the drugs listed



Timing of Prophylactic Antiviral 
Therapy

Initiation of treatment
Should be started at same time or 1 week 
before initiating immune modulatory drug

Duration of treatment
Continue for 6-12 months after last dose of 
immune modulatory drug
For patients on long-term 
immunosuppressive therapy, HBV 
prophylaxis should be continued indefinitely
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Timing of Prophylactic Antiviral Therapy
Timing and duration of therapy are important.  Antiviral prophylaxis should be started concurrent with the immune-modulatory therapy or before if this is possible.

Since the oral antivirals are generally well-tolerated, these agents can be given for prolonged periods.  Current recommendations are to continue treatment for at least 6-12 months after the last dose of immune-modulatory therapy. For patients with high HBV DNA levels prior to the use of immune modifiers, antiviral therapy for up to 12 months post-treatment has been recommended. For those with low or undetectable HBV DNA levels, 6 months of additional therapy beyond the immune-modulatory therapy is sufficient.  Patients on long-term immune-modulatory therapy should receive long-term prophylactic antiviral therapy.

References:
(1.) AASLD Practice Guidelines, 2009




Prophylactic Treatment  Choices

Drug Name Dose and 
Route

Preferred 
Drugs*

Lamivudine 100 mg QD

Adefovir 10 mg QD

Entecavir 0.5 mg QD

Telbivudine 600 mg QD

Tenofovir 300 mg QD

Preferred because drugs have high antiviral potency and
low risk of drug resistance
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Prophylactic Treatment  Choices
In patients with undetectable HBV DNA levels at the start of immune-modulatory therapy, any antiviral in this list can be used. Lamivudine is the less expensive option and is unlikely to be associated with resistance unless HBV DNA levels are high and therapy is prolonged.  

In patients with detectable HBV DNA, particularly those with HBV DNA levels greater than 2000 IU/mL, it is recommended to use potent low resistance drugs such as tenofovir or entecavir. 


References:
(1.) AASLD Practice Guidelines, 2009
(2.) Perrillo, Zoulim. J Hepatology 2008 48 (Suppl 1):S2-19







Important Factors in Selecting the 
HBV Prophylactic Drug

In treatment-naïve patients:
Entecavir and tenofovir are preferred drugs

If prior HBV treatment:
Drug-resistant HBV more likely and selection of the 
HBV drug must take this into account

If pregnant: 
Tenofovir or lamivudine are preferred drugs

All drug doses need to be adjusted if renal 
dysfunction
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Important Factors in Selecting the HBV Prophylactic Drug
Additional important considerations in selecting the HBV prophylactic drug include:

#1: Whether they are treatment-naïve or treatment-experienced: 
If treatment-experience, archived drug resistance may have occurred with prior treatment and the prophylaxis drug selection must take this into account.

#2: if a women of child-bearing age or during pregnancy:
Lamivudine or tenofovir would be drugs of choice due to broad experience in pregnant HIV-infected women.

#3: And finally, all the oral antiviral are renally cleared and require adjustment to creatinine clearance.

References:
(1.) The Antiretroviral Pregnancy Registry.  Available at: www.apregistry.com.
(2.) Fontana RJ, Hepatology. 2009 May;49(5 Suppl):S185-95.




Monitoring of Patients on          
Long-Term Antiviral Prophylaxis

HBV DNA levels every 3-6 months to exclude 
virologic breakthrough

If increase in HBV DNA on treatment, may indicate:
drug resistance or 
non-compliance 

All nucleoside analogues have black box warning 
regarding lactic acidosis (potential risk for 
nucleoside analogue)
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Monitoring of Patients on Long-Term Antiviral Prophylaxis
While the risk of resistance is anticipated to be low if antivirals are selected appropriately, there remains a need to monitor for virologic breakthrough that might signal the development of drug resistance or issues related to compliance.  In patients who are previously HBV DNA negative, this means detectable HBV DNA whereas in those who were previously positive, it means an increase of at least one log10 value.

While specific monitoring is not required for lactic acidosis, it is worth mentioning that all the oral antivirals approved for HBV have a block box warning regarding this risk.. 



Recommendations (1) 
Screening

1. All patients who are going to be treated with 
immune-modulatory drugs should be screened 
for HBsAg, anti-HBc, and anti-HBs
HBsAg + patients have the highest risk of reactivation
HBsAg neg and anti-HBc positive patients have much 
lower risk of reactivation

The AASLD Special Interest Group for Hepatitis B 
strongly endorses the screening recommendations of 

the CDC for these patients
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Recommendations (1) 
The next 3 slides summarize recommendations for screening and management of patients who are going to be treated with immune-modulatory therapies for gastrointestinal diseases:

Reference:
(1.) Weinbaum CM, et al. MMWR Recomm Rep. 2008;57(RR-8);1-20.   




Recommendations (2)
Management of HBsAg+ Patient

All should receive antiviral prophylaxis
Tenofovir and entecavir preferred drugs for long 
term prophylaxis

Previous antiviral history may modify choices

Start:  1 week prior or same time as the immune-
modulatory drug is started
Stop:  6-12 months after last dose of immune-
modulatory drug is given
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Recommendations (2)

Reference:
(1.) AASLD Practice Guidelines, 2009




Recommendations (3)
Management of Anti-HBc+ Patient

Prophylactic antiviral therapy is not routinely recommended as 
risk of reactivation is low

If unable to monitor HBV DNA levels regularly, prophylaxis is 
the safest strategy

If HBV DNA detectable, antiviral prophylaxis is recommended
If HBV DNA undetectable

Monitor HBV DNA levels every 1-3 months; if then start 
antiviral prophylaxis

If chose to treat without knowledge of HBV DNA, use same 
strategy as HBsAg+ patient
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Recommendations (3)*
These recommendations are reflective of the opinion of the AASLD Hepatitis B Special Interest Group based on existing case reports and small case series in the medical literature. 
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