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Objectives of This Learning Module 
The purpose of this slide module is to illustrate the potential dangers of hepatitis B reactivation in oncology patients  who undergo cancer chemotherapy. The major objectives are: 

To acquaint you with the definition of reactivation and understand  its potential consequences.

To describe the pathogenesis of viral reactivation

To inform you of the  drugs which have been reported to induce HBV reactivation 

To provide Illustrative cases. These will allow you designate treatment management choices (as well as review the consequences of your decision). 

To provide recommendations for HBV screening prior to chemotherapy and how optimal prophylaxis against reactivation can be provided.  
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Chemotherapy-induced
HBV Reactivation

Definition:

Loss of HBV immune control in a patient with inactive or
resolved HBYV infection

Reappearance or increase In viral replication with liver
damage occurring during and/or following immune
reconstitution

Clinically:

= Range from subclinical to severe or even fatal hepatitis
= Rise in HBV DNA +/- return of HBeAg

= ALT increase (may be mild to very high)

= May progress to liver failure and death

© 2010 AASLD


Feld
Notes
Slide 4
Definition and Clinical Presentation of HBV Reactivation
Reactivation occurs because of loss of immune control of viral replication in a person with inactive (HBsAg +ve, HBV DNA -ive) or even resolved HBV infection (anti-HBc +ve, HBsAg -ve).  

Reactivation may be defined as the reappearance of serum HBV DNA with or without the reappearance of HBeAg.   During the period of chemotherapy, immune suppression occurs and viral titers often rise.  Once chemotherapy is withdrawn, the immune system reacts to the large quantity of virus in the liver. This may occur without obvious clinical consequence or may lead to severe liver damage, even death. (See next slide for more details) Another important reason to recognize HBV reactivation is that even if spontaneous resolution occurs, these patients are at increased risk for further events of this nature if immune modifying therapy is repeated.
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Schematic of How Immune Modifying Drugs Such as Cancer Chemotherapy Have the Potential to Reactivate Hepatitis B 
This slide reviews the pathogenesis of reactivation in greater detail. The Left Panel demonstrates that in an inactive HBsAg carrier, replication of the virus is largely inhibited by the host immune response with HBV-specific T and B cells.  With minimal viral replication, HBV DNA levels are low or undetectable and ALT is within the normal range.The Middle Panel demonstrates that suppression of immune function by chemotherapy agents (w or w/o high dose corticosteroids) enhances viral replication.   Without immune control, HBV replicates at high levels. Because most liver damage is immune mediated, there is minimal if any inflammatory response during this phase and ALT may remain normal.The Right Panel shows that once chemotherapy is discontinued, immune reconstitution occurs and activated T cells, including HLA class I-restricted cytotoxic T cells, target HBV-infected hepatocytes.   This leads to hepatocyte destruction and reduction of viral load.  Hepatocyte injury is associated with ALT elevation.  In the more severe cases or in those with underlying liver disease, serum bilirubin may rise, and fatal hepatitis may occur despite the late introduction of antiviral therapy.   
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Natural History of HBV Infection with Focus on the Consequences Loss of Immune Control of Viral Replication
Globally, most chronic HBV infections are acquired early in life and begin with an immunotolerant phase where high viral replication is not associated with liver injury.  Eventually, patients enter the immune clearance phase with active liver disease. Once this phase is established, patients may enter a later phase with low or undetectable viral replication, clearance of hepatitis B e antigen (HBeAg) and resolution of active hepatitis.  This is called the inactive HBsAg carrier state.

Throughout the natural history of hepatitis B, the level of viral replication as well as  the severity of liver injury depend on the strength of the host immune response to HBV.   As indicated in the previous slide, immunosuppressive therapy fosters loss of immune control and viral replication increases as indicated here by a rise in HBV DNA titer (blue line). HBeAg (yellow box), a marker for viral replication may reappear.  Flares of ALT (white line) often occur when the immune response is restored upon treatment discontinuation. These can be severe.


Agents Reported to Cause HBV
Reactivation

Steroids 1975

(prednisone/dexamethasone)

Anthracyclines 1975
(doxorubicin/epirubicin)

Vincristine 1975
Bleomycin 1982
Busulfan 1984
Etoposide 1985
Methotrexate 1989
6-mercaptopurine 1990
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Actinomycin D 1990
Azauridine 1991
Chlorambucil 1992

Cytosine arabinoside
1996

Leucovorin 1996
Cisplatin 2000
Rituximab 2001
Gemcitabine 2003
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List of Chemotherapeutic Agents Reported to Cause HBV Reactivation
This slide depicts the agents that have been associated with HBV reactivation and the date of first published reports.  Because chemotherapy is often given as complex regimens, it is not always possible to determine which drug was responsible for HBV reactivation.  In general, the more potent the immune suppression, however, the greater the chances for viral reactivation.


Case 1

52 yo Asian woman presents with Stage lllb breast cancer (ER
-ve, HER2 -ve)

PMH: HTN Meds: HCTZ
No hx of liver disease

Scheduled for surgery + XRT + adjuvant chemotherapy with
cyclophosphamide plus doxorubicin followed by paclitaxel

CBCl/lytes/Creat - normal ALT - 18
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Case 1
The next few slides present a real case seen by an Oncologist.  Following the case presentation, options for management will be presented and the possible outcomes of the diseases depicted.


Management
Options:

A) Start chemotherapy with routine monitoring of ALT, along
with other labs.

B) Test for HBsAg, anti-HBc & anti-HBs prior to
chemotherapy. Follow ALT and HBV DNA, consult with
liver specialist If either increasing.

C) Test for HBsAg, anti-HBc & anti-HBs prior to
chemotherapy and refer to liver specialist if HBSAg +ve.
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Management Options
What do you recommend?  


Option A

Patient HBsAg +ve with HBV DNA 2.1 log IU/mL at baseline
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= Significant hepatitis flare (ALT peak 812) with mild rise in bilirubin
= Delay in starting paclitaxel
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Option A - Routine Monitoring of ALT
Without recognition of HBV infection, a combination of doxorubicin and cyclosphosphamide was given.  HBV reactivation was not identified until a significant hepatitis flare (ALT 812) occurred.  The patient’s nausea and malaise had been attributed entirely to the chemotherapy.  This was accompanied by mild hepatic synthetic dysfunction with a rising bilirubin.  Due to the flare in hepatitis, reinitiation of chemotherapy (pacitaxel) was delayed.  Once seen by the hepatology service, HBV reactivation was recognized and the patient was promptly started on antiviral therapy which was associated with viral suppression and normalization of ALT and bilirubin.


Option B

Patient HBsAg +ve with HBV DNA 2.1 log IU/mL at baseline
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= Less severe hepatitis (ALT peak 132) with no bilirubin rise

= Delay In starting paclitaxel
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Option B - Follow ALT and HBV DNA 
Hepatitis B was recognized before starting chemotherapy and  HBV DNA was followed during treatment.  With an increase in HBV DNA, the patient was seen by hepatology and promptly started on antiviral therapy.  Treatment led to slow viral suppression.  Despite starting lamivudine, there was an ALT flare, however much milder than that seen off therapy in Option A.  There was no increase in bilirubin with this hepatitis flare.  Eventually HBV DNA was suppressed and ALT normalized.  Although not as severe as in option A, this approach did not avoid HBV reactivation and the consequence was a delay in receiving paclitaxel.


Option C

Patient HBsAg +ve with HBV DNA 2.1 log IU/mL at baseline

Lamivudine

10 14 18 20 22 24 26 28 30 32 36
Time [Weeks]

= Uninterrupted chemotherapy with no hepatitis flare

© 2010 A A N

—— HBV DNA
=== Bilirubin
ALT

l Hepatology
Consulted



Feld
Notes
Slide 12
Option C - Hepatology Consulted Prior to Chemotherapy
Hepatitis B was recognized before starting chemotherapy.  Evaluation by a hepatologist prior to starting chemotherapy led to use of antiviral therapy pre-emptively.  Lamivudine was started at the same time as chemotherapy.  HBV DNA was promptly suppressed and remained below the level of detection throughout therapy.  ALT remained normal.  There was no delay in starting chemotherapy  with this approach.


Consequences of Delayed
Recognition/Treatment of
Reactivated HBV

Hepatitis
= May be severe or even fulminant

= Occasionally may miss HBV DNA spike if not followed
routinely during treatment because HBV DNA falls
when ALT rises

= This may lead to misdiagnosis and unanticipated
flares of hepatitis

Interruption of chemotherapy
= Potential for poorer cancer-related outcome
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Consequences of Delayed Recognition and/or Treatment of Reactivated HBV
As indicated in the previous slides, liver injury in HBV infection is immune-mediated. Once hepatitis begins, it may be very difficult to control even with potent antiviral therapy.  As the ALT rises, the HBV DNA will typically fall.  If HBV DNA is only checked at the time of flares in ALT, it is possible that it may have become undetectable again by the time it is measured, leading to the incorrect conclusion that the rise in ALT was not due to HBV.  Therefore it is preferable to start antiviral therapy before chemotherapy.  
Remember, late recognition and treatment of HBV reactivation may result in very slow resolution of hepatitis.  This may lead to interruption or even cessation of chemotherapy due to the liver dysfunction.  Ultimately this may result in poorer cancer-related outcomes.  


Rate of HBV Reactivation:
Solid Tumors

= Rate of HBV-associated acute hepatitis 21% among
HBsAg +ve breast cancer patients?!

= With careful monitoring (ALT and HBV DNA), up to 41% with HBV
reactivation?

= HBV DNA may be undetectable by time of ALT peak

= Of those who flare, 78% need interruption and 14% have
premature termination of chemotherapy?

» Risk Factors - male, HBeAg +ve, younger age?
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Reactivation in Solid Tumors
In a retrospective study from Korea of 111 HBsAg-positive breast cancer patients, 23 (21%), developed an acute hepatitis event that  was due to hepatitis B reactivation. HBV reactivation was identified by monitoring ALT levels. Retrospective analysis of serum HBV DNA levels, demonstrated that 46 (41%) patients had evidence of HBV reactivation during chemotherapy.  In several cases
HBV DNA had already returned to baseline levels by the time the rise in ALT was appreciated. This  is concerning because an episode of reactivation is an important risk factor for future reactivation if chemotherapy is reapplied.

It is important to note that despite antiviral treatment, 18 of the 23 patients (78%) with hepatitis had an interruption in chemotherapy and in 3 patients, chemotherapy was discontinued prematurely.  

Most studies have found that male gender and higher HBV DNA level or HBeAg positive status are predictors of reactivation.  

References:
(1.) Kim MK. Korean Journal of Internal Medicine 2007; 22:237-243.
(2.) Yeo W. J Med Virol 2003; 70:553-561.
(3.) Yeo W. J Gen Virol 2000; 62:299-307. 
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Reactivation in Hematological Malignancies
The risk of HBV reactivation has been best quantified in hematological malignancy.  In a classic study, Lok and colleagues from Hong Kong evaluated 100 patients with non-Hodgkin’s lymphoma undergoing standard CHOP chemotherapy.  A total of 27 patients were HBsAg positive at the beginning of therapy.  Of these, 13 patients (48%) developed HBV-related hepatitis and 6 (22%) became jaundiced.  One (4%) patient progressed to liver failure and died.  Other subsequent studies have shown similar rates of HBV reactivation and complications.  Two percent of patients who were HBsAg-negative but anti-HBc positive developed similar events.

References: 
(1.) Lok AS. Gastroenterology 1991; 100:182-188


Risk Factors for Reactivation

Malignancy
= NHL 40-58% of HBsAg +ve
= Breast cancer 20-41% of HBsAg +ve

Potency of Immunosuppression

Serology

= |[f HBV DNA detectable, increased risk
= |[f HBeAg +ve, increased risk

Demographics
= Men>women

Baseline liver tests - not relevant
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Risk Factors for HBV Reactivation
Combining data from a number of studies, risk factors for HBV reactivation have been identified.  The most common malignancies in which HBV reactivation has been reported are NHL and breast cancer. The highest rates have been observed in patients with NHL.  The potency of immunosuppression is clearly an important factor. Thus, certain agents may be more likely to cause HBV reactivation and these will be discussed later.

Not surprisingly, if there is detectable viral replication before starting chemotherapy, the risk of reactivation is greater, which probably explains why HBeAg is associated with increased risk.

Men have an increased risk for adverse outcomes in viral hepatitis and appear more prone to reactivation.

Notably, whether the baseline liver tests are elevated or not has not been shown to be a risk factor for reactivation, thus reinforcing the point that in order to identify HBV, one must always screen for it.

References:
(1.) Yeo W. Br J Cancer 2004; 90:1306-1311.



Steroids Increase Risk

50 pts with NHL and HBsAg +ve randomized to Epirubicin,
Cyclophosphamide & Etoposide (ACE) +/- Prednisone (P)
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Prednisone increased risk and severity of HBV reactivation
But trend toward improved NHL outcome
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Steroids Increase the Risk of HBV Reactivation
Steroids are of particular concern in relation to HBV reactivation because the HBV genome contains a glucocorticoid responsive element which increases viral replication when these agents are given.  This was shown in the study by Cheng et al who looked at the rates of HBV reactivation in patients who received similar chemotherapy regimens with or without prednisone.  50 HBsAg positive patients with NHL were randomized to receive chemotherapy (ACE above) with or without prednisone (PACE).  The authors found that the patients receiving prednisone had an increased risk of HBV reactivation, significant ALT flare and jaundice.  Although both groups had similar rates of complete remission, there was a trend toward lower long-term survival in the group receiving prednisone.    

References:
(1.) Cheng AL.  Hepatology 2003; 37:1320-1328.


Case 2

57 yo man found to have Diffuse Large Cell B
ymphoma

Presented with mediastinal mass,
nepatosplenic involvement and retroperitoneal
adenopathy

PMH: Nil Meds: None

Hb 14.2 g/dL WBC 5.3 PIt 193,000/ul
Creat- 0.8 ALT26 AST21 ALP 212
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Case 2
The next few slides present another real case for consideration.

Following the case presentation, options for management will be presented and the possible outcomes of the diseases depicted.




Options

= Work-up revealed HBsAg +ve, HBeAg -ve,
anti-HBe +ve, HBV DNA 129 IU/mL

Do you:
A) Monitor ALT weekly to identify HBV
reactivation

B) Monitor HBV DNA and ALT monthly to
identify HBV reactivation

C) Consult liver specialist prior to chemotherapy
and monitor ALT and HBV DNA during

therapy

© 2010 AASLD
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Management Options
What would you recommend?  


Option A

Lamivudine
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Despite lamivudine patient died of liver failure
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Option A - Weekly ALT Monitoring
The patient was treated with etoposide, doxorubicin, vincristine, cyclophosphamide and prednisone (EPOCH).  ALT elevation was noted at week 16.  Hepatology was consulted and the patient was found to have an elevated HBV DNA level.  Lamivudine was started immediately.  Despite antiviral therapy and declining HBV DNA, the bilirubin started to rise at week 20 and the patient progressed to fulminant liver failure and died. This case illustrates the point that once HBV reactivation occurs, even with antiviral therapy, it may be difficult to bring under control. 


Option B

Lamivudine

Time [Weeks]

ALT [IU/L]

l

—— HBV DNA
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ALT

Hepatology
Consulted

Less severe flare resulting in chemotherapy interruption
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Option B - Weekly HBV DNA and ALT Monitoring
At week 8, the HBV DNA titer rose and hepatology was consulted.  The HBV DNA continued to rise.  The patient was started on lamivudine and despite declining HBV DNA levels, there was a flare of ALT.  Over a period of 8 weeks, the ALT and HBV DNA levels eventually returned to baseline levels.  Chemotherapy was interrupted due to the HBV flare.


Option C

Lamivudine

- 150

ALT [IU/L]

- 100

|

Time [Weeks]

Uninterrupted successful chemotherapy
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Option C - Hepatology Consulted Prior to Chemotherapy
The patient was referred to hepatology prior to starting treatment.  With HBsAg and detectable HBV DNA, the patient was deemed at high-risk of reactivation and was started pre-emptively on lamivudine.  The HBV DNA promptly declined to undetectable levels and remained suppressed throughout the course of uninterrupted chemotherapy.


=
Value of Pre-Emptive Antivirals

HBsAg +ve pts with NHL treated with CHOP
Randomized ‘Pre-emptive’ vs ‘On-Demand’ Lamivudine

B On-Demand H Pre-emptive

* Pre-emptive group - start LAM 1 day prior to CHOP
* On-demand - start LAM if ALT>1.5 x ULN
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Pre-emptive antivirals decrease HBV reactivation
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Value of Pre-emptive Antivirals
The previous cases illustrate that starting antivirals after reactivation has already occurred leads to poorer outcomes.  To study this further, a number of trials have looked at  ‘pre-emptive’ vs ‘on-demand’ approach to antiviral therapy. In a study by Hu et al 50 HBsAg +ve patients with NHL were either started on lamivudine before chemotherapy or begun only when the ALT rose to 1.5 x the upper limit of normal (‘on demand’).1  The red bars, show that patients started on-demand had a much higher rate of severe flares and liver failure. The 2 deaths in the ‘pre-emptive’ group occurred after chemotherapy was completed and lamivudine was stopped.  

Other studies have shown similar results.  In addition to lower rates of HBV reactivation, all showed lower rates of chemotherapy interruption and reduced need for monitoring of HBV DNA levels2.  

A meta-analysis of studies looking at lamivudine prophylaxis showed a survival benefit to this approach3.

References:
(1.) Hsu C.    Hepatology 2008; 47:844-853.
(2.) Lau GK. Gastroenterology 2003; 125:1834-1844.
(3.) Loomba R. Ann Int Med 2008; 148:519-528.



Who should be screened?

CDC recommends screening ALL patients
prior to starting chemotherapy?
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Who Should be Screened for HBV?
New guidelines from the CDC recommend screening ALL patients for HBsAg prior to starting chemotherapy.  The rationale for this is that although HBV may be uncommon in some populations, consequences of HBV reactivation can be very severe and treatment is effective, easy to tolerate and relatively inexpensive.

References:
(1.) Weinbaum C..  U.S. Centers for Disease Control and Prevention (CDC) Recommendations, MMWR 2008;57(RR-8):1-20



Current ASCO Recommendations *
on Screening for HBV Before
Chemotherapy

Evidence insufficient to determine net benefits and harms of
routine screening for chronic HBV infection....

Physicians may consider screening groups at heightened risk
for chronic HBV infection or if highly immunosuppressive
therapy planned....

Antiviral therapy before and during course of chemotherapy
may be considered...
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An Ad Hoc panel convened by the American Society of Clinical Oncology (ASCO) recently provided a Provisional Clinical Opinion (PCO) about the value of routine screening in response to the CDC recommendation that  screening for chronic HBV infection with HBsAg, anti-HBc, and anti-HBs should be done whenever chemotherapy for malignancy is planned.  The provisional recommendation was published in the Journal of Clinical Oncology (see below).  While the conclusions of the panel were that already discovered chronic HBV infection must be taken seriously and antiviral therapy may be considered, it did not specifically recommend routine screening.   It was also felt that screening and or treating HBV infection should not delay the initiation of chemotherapy.

The AASLD Special Interest Group (SIG) on Hepatitis B endorses the position that delays in chemotherapy should not be permitted; however, due to the highly asymptomatic nature of chronic HBV infection, the moderate risk of HBV reactivation in HBsAg carriers, and the clinical benefit demonstrated with antiviral therapy, the Hep B SIG feels that at a minimum, screening for HBsAg should be done routinely, and screening for anti-HBc should be done as well when the more potent immunosuppressive regimens are used.   In addition to the issue of liver disease itself, interruption of chemotherapy has been well documented in cases where severe hepatitis B reactivation occurs, which may affect cancer outcome and can take a heavy emotional toll on the patient.

References:  
(1.) Artz et al.  J Clin Oncol 2010; 28:3199-3202.


Screening Tests & Results

HBsAg HBYV infection Prophylaxis indicated
Anti-HBs alone Immunity to HBV

Anti-HBC +/- Exposure to HBV |- If HBSAg -ve, low risk for
anti-HBs standard chemotherapy

- If BMT or Rituximab
consider prophylaxis
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Screening Tests and Results
This table shows the significance of the various HBV tests that may be done prior to chemotherapy and what action should be considered
If HBsAg is positive, infection is present and pre-emptive antiviral therapy is recommended.  

If only anti-HBs antibody is positive, this implies immunity to HBV infection. This finding is usually due to a history of vaccination, but may also indicate remote past infection with loss of anti-HBc over time. The risk of reactivation in such patients is likely quite low and prophylaxis is not indicated.

If anti-HBc is positive but HBsAg is negative, this is due to past infection.  Many patients will also be anti-HBs positive, however titers may wane over time and anti-HBs may eventually disappear.  For patients with anti-HBc present, the risk of reactivation with standard chemotherapy is low and prophylaxis is not generally warranted.  However with more intensive chemotherapy such as bone marrow transplant (BMT) or use of rituximab, there have been reports of reactivation as will be discussed.  

The CDC report recommends doing all three tests – HBsAg, anti-HBs and anti-HBc prior to chemotherapy.  The ASCO panel suggested that only HBsAg is necessary prior to standard chemotherapy but anti-HBc may be considered for patients scheduled to receive more intensive chemotherapy or BMT.  They questioned the value of anti-HBs testing. However, although more data are needed, some experts feel that the presence of anti-HBs may lower the risk of reactivation in patients who are anti-HBc positive.


Rituximab: A Particular Problem

= Monoclonal antibody against CD20 - B cell marker
= Reduces B cell numbers and antibody levels
= |ncreasingly used as part of CHOP-R, EPOCH-R

= |ncreased risk of HBV reactivation, including
HBsAg-negative patients

= Reverse Seroconversion: Reappearance of
HBsAg In previously HBsAg-negative patient
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Rituximab
Rituximab has become an increasingly common component of chemotherapeutic regimens.  Theis agent selectively depletes B cells and their associated antibodies.  

Many cases of HBV reactivation have been reported with this agent, which led the FDA to place a warning about HBV in the product monograph. The true rates of HBV reactivation with rituximab are not well known, but it is important to recognize that cases have been reported to occur in patents who are positive for anti-HBc alone.  In such patients, HBsAg may reappear, a phenomenon known as reverse seroconversion.  HBV reactivation with rituximab may be particularly severe.


Rituximab in HBsAg-Negative

46 pts Diffuse Large Cell B Lymphoma
HBsAg -ve, anti-HBc +ve
Treated CHOP or CHOP-R
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HBV Reactivation with Rituximab in Patients who are HBsAg Negative
The term ‘past’ or ‘resolved’ infection is somewhat of a misnomer.  Even in HBsAg negative, anti-HBc postive patients, there are small amounts of HBV DNA in the liver.  Viral replication is controlled by the immune system and presumably at least partially by B cells.  With loss of B cells with rituximab, HBV DNA replication can ensue again with re-emergence of HBsAg and liver injury.   

In this study from Taiwan, 46 HBsAg-negative but anti-HBc-positive patients with diffuse large cell B lymphoma were randomized to receive CHOP with or without addition of rituximab.  As shown, one quarter of patients who received CHOP with rituximab (CHOP-R) were found to have reappearance of HBsAg during follow-up and 1 patient died of HBV reactivation.  

References:
(1.) Yeo W. Journal of Clinical Oncology,  2009: 27:605-611


Rituximab: Late and Severe

Reverse seroconversion:

= Median 98 days AFTER last cycle

= Median peak ALT - 809 (362-3,499 U/L)

= Median peak Bilirubin - 3.8 (1.1-14.6 g/dL)

Risk Factors: Male, lack of anti-HBs
23 other cases reported In literature:

= 6 to 23 months after rituximab
= 15 liver failure, 13 liver-related death

© 2010 AASLD


Feld
Notes
Slide 29
Rituximab: Late and Severe
In the study shown on the previous slide, reverse seroconversion to HBsAg-positive occurred about 3 months AFTER completion of the last cycle of CHOP-R illustrating the need for these patients to be closely monitored even after completing chemotherapy.  The reactivations were severe with high ALT and associated bilirubin elevation.  In this study, male patients were at increased risk, as were those without anti-HBs at baseline, however it’s important to note that there have been cases of rituximab-associated HBV reactivation even with pre-existing anti-HBs and anti-HBc.

In addition to this study, there are another 23 cases of HBV reactivation reported in the literature.  Although there may be a reporting bias with these case reports, there have been 15 cases of liver failure and 13 liver-related deaths reported due to rituximab-related HBV reactivation.

References:
(1.) Yeo W. Journal of Clinical Oncology,  2009: 27:605-611.



Case 3

54 yo Asian man stage 4 Diffuse Large Cell B Lymphoma
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HBsAg
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Patient died of liver failure despite lamivudine
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Case 3 Rituximab-Related HBV Reactivation
This case from the literature illustrates reverse seroreversion with rituximab-containing regimen with a fatal outcome despite the use of lamivudine.  This reinforces the point that once HBV reactivation begins, antiviral therapy may or may not be effective, emphasizing the value of pre-emptive therapy to avoid this issue.

References:
(1.) Yamagata  M.  Leuk Lymphoma,  2007; 48:431-433.




Bone Marrow Transplantation:
Increased Risk of Reactivation

= Markedly increased rate of reactivation (HBsSAg +ve)
= Up to 75%?
= Long-term complications: cirrhosis 10%?2

= Reverse seroconversion common if anti-HBc +ve
= Up to 50% become HBsAg +ve3
= May occur very late

= HBV status of donor important

= Natural immunity (anti-HBs, anti-HBc) — recipient may clear HBsAg?
= Vaccinated (anti-HBSs) - possibly some protection
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Bone Marrow Transplantation
Because of the profound immunosuppression given with allogenic bone marrow (BMT) or stem-cell transplant (SCT), rates of HBV reactivation are much higher in this setting.  In HBsAg positive patients, rates of reactivation as high as 75% have been reported and disease progression has occasionally been severe. In one study, 10% of patients who were HBsAg positive prior to BMT developed cirrhosis in follow-up.
In addition, rates of reverse seroconversion as high as 50% have been reported.  Reverse seroconversion may occur well after BMT (as will be seen in the next case).

If the donor has natural immunity to HBV, it may be transferred to the recipient. This has been reported to result in a lower risk for reactivation and may even result in clearance of HBsAg after BMT.  It is less clear whether donors who are purposely vaccinated confer the same protection, but there is some suggestion that this may reduce the risk of reactivation and may be considered.  

References:
(1.) Lau GK Bone Marrow Transplant. 1997, 8:795-799.
(2.)  Hui CK. Blood 2005: 106; 464-469.
(3.) Onozawa M. Transplantation 2005; 79:616-619.


Case 4 - Thinking Long-term

54 yo Jamaican woman with multiple
myeloma

Allo stem cell transplant from her sister
Pre-transplant:

Patient Sister
HBSAQ -ve -ve
anti-HBc +ve -ve
anti-HBs -ve -ve

ALT 17 U/L, Bili 0.4 g/dL
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Case 4
This 54 yo woman with myeloma received a BMT from her sister.  Before BMT, the patient was anti-HBc +ve alone and her sister had no markers of HBV infection.


A)
2)

)

Options

18 months post-transplant presents with
Gl and skin GVHD

ALT found to be 162 IU/L

Treat GVHD with steroids & tacrolimus

Extensive work-up for causes of ALT
elevation

Assume ALT is due to drug toxicity and
change to alternative Immunosuppressive
therapy
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Management Options
What would you recommend?  


Option Aor C

= Skin and GI GVHD ultimately responded well to
Immunosuppressive therapy with improvement in
ALT

= Repeated similar bouts - treated identically with
apparent good clinical response
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Options A or C – Treatment of ALT With Either Immunosuppression (GVHD) or Change in Drug Therapy (Hepatotoxicity)
Hepatic GVHD is common after BMT.  As seen here, the patient responded well to steroids for presumed GVHD.  


Case 4. Long-Term Results

4 years post-transplant:
Presents with edema/ascites

ALT 70 U/L, Bilirubin 1.7 g/dL, Albumin 2.9 g/L,
INR 1.4

Work-up revealed HBsAg +ve, HBeAg +ve
HBV DNA 2.2 x 108 IU/mL

Liver biopsy - established cirrhosis with active
HBV hepatitis

Treated with entecavir by hepatologist

Died 6 months later of variceal hemorrhage with
no recurrence of myeloma
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Long-term Results
Although she seemed to respond well to treatment for GVHD, she eventually presented with decompensated cirrhosis with ascites. Work up found her to have active HBV infection with a high viral load, which was almost certainly worsened by the recurrent courses of steroids that she received for presumed GVHD.  A liver biopsy confirmed severe hepatitis B and cirrhosis and mild GVHD.  By the time she was started on antiviral therapy her prognosis was poor, ultimately dying of variceal hemorrhage.  Myeloma was not detectable at autopsy.


Option B

Work-up revealed HBsAg +ve, HBeAg +ve
HBV DNA 1.5 x 106 IlU/mL

HCV, CMV, EBV all negative

_Iver biopsy - active HBV hepatitis with
minimal fibrosis

Treated with entecavir by hepatologist with
good response

No recurrence of myeloma 6 years later
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Option B – Work-up for Cause of ALT Elevation
An early and thorough work-up for her ALT elevation revealed that she had become HBsAg positive again with high viral load.  A liver biopsy confirmed active HBV hepatitis with minimal scarring.  She was started on potent antiviral therapy with suppression of HBV DNA and resolution of hepatitis.  She did well with no recurrence of her myeloma.

In summary, this case highlights the point that anti-HBc positivity prior to BMT is a risk factor for HBV reactivation and that it is important to look carefully for HBV reactivation as the consequences may occur very late.


Optimal Prophylaxis

= Considerations:
= Timing
= Pre-emptive (1 wk prior to chemo) superior to as

needed
= Also reduces costs of frequent monitoring

= Antiviral potency
= Important if treating reactivation with high viral load

= Not as important for pre-emptive therapy

= Resistance profile
= Depends on baseline viral load + duration of therapy

= Duration of therapy
= Depends on duration of iImmunosuppression
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Optimal Prophylaxis
Pre-emptive treatment based on serologic testing will lead to more patients being treated, however the key message is that treating HBV reactivation late is anticipated to result in poorer outcomes.  Moreover, pre-emptive therapy also reduces the frequency of costly monitoring of HBV DNA.  

Hepatologists tend to favor low resistance antivirals when HBV DNA levels are very high and/or when chemotherapy is likely to be prolonged.  This becomes less critical when patient HBV DNA levels are low. 

It is not known exactly when to stop antiviral prophylaxis.  Most guidelines recommend continuing until at least 6 months after the end of immunosuppression.  After stopping therapy, continued follow-up is recommended as late reactivations with severe consequences have been reported.  This should ideally be done in conjunction with a hepatologist so that early treatment decisions can be made as the need arises. 


Summary

HBV reactivation not uncommon in HBsSAg +ve individuals with
standard chemotherapy

HBV may reactivate even in those with apparently resolved
Infection (anti-HBc +ve, HBSAQ -ve)

Risk highest with rituximab and stem-cell/BM transplantation

HBV reactivation can be effectively prevented with pre-
emptive antiviral therapy

Pre-emptive therapy requires pre-emptive screening -
screening recommended by CDC, AASLD and IOM

= All patients to receive standard chemotherapy: Screen HBsAg
= All patients to receive rituximab/BMT: Screen HBsAg, anti-HBc, anti-HBs
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Summary
This slide illustrates the key messages of this slide module. Screening of potential chemotherapy candidates for HBV markers remains the pivotal first step toward prevention of HBV reactivation. 
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