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Understanding Hepatitis B: A Guide for Nurses
This education slide module is developed as a general guide for nurses of any practice setting to understand chronic hepatitis B. Specialty nurses in obstetrics, oncology, and rheumatology may want to consult separate modules (Oncology, Rheumatology, Gastroenterology)  that were designed to address specific issues related to those subspecialties. Mid-level providers including nurse practitioners and physician assistants may also want to refer to the Primary Care Providers module for more in-depth information and case discussion.
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Objectives

Provide background information on
hepatitis B

Define who and how to screen for hepatitis
B and liver cancer

Discuss hepatitis B preventive measures

Provide practical information for patient
education & counseling
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Objectives
The main objective of this slide module is to provide nurses with  a basic guide for understanding hepatitis B. The background information on hepatitis B including the structure of the virus, epidemiology, and transmission modes will be discussed.  Who to screen and how to screen for hepatitis B and liver cancer will be explained. Cases will be used to illustrate measures that can be taken for prevention and management of hepatitis B.  The module will also include practical information for patients with hepatitis B and cirrhosis.  


Hepatitis B: The Facts

A viral infection caused by hepatitis B virus (HBV)

Chronic infection may lead to cirrhosis & liver
cancer

Liver damage is the result of the host’'s immune
response to infection

Virus can reactivate after long periods of inactivity
Vaccine prevents infection and liver cancer

Treatment can halt disease progression and
decrease risk of cirrhosis & liver cancer

Regular surveillance for liver cancer leads to
longer term survival
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Hepatitis B: The Facts
Hepatitis B is a viral infection caused by the hepatitis B virus. After exposure to the virus, the host’s immune system attempts to clear the infection. If unsuccessful, the infection will become chronic and may over time lead to cirrhosis and liver cancer. Hepatitis B virus does not directly damage the liver cells but instead this is the result of the host’s immune response to the virus. The virus can reproduce freely (reactivate) at any time, even after adequate immune control has lasted many years, but the risk is highest when the body’s immune system is severely suppressed. Therefore, patients with chronic hepatitis B need lifelong follow-up.

Hepatitis B vaccination is the most effective way to prevent infection and its consequences including liver cancer. Antiviral drug treatments for those with active disease can halt disease progression, and thus decrease risk of cirrhosis and liver cancer . Regular liver ultrasound surveillance can detect small cancers that are potentially curable if treatment is readily available. Overall, vaccination, antiviral treatment, and surveillance for liver cancer are cost effective measures to increase survival. 


=
Hepatitis B Is Common Worldwide

HBsAg Prevalence v L
[] >8% - High

B 2-7%- Intermediate

B <2%-Low
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Worldwide Distribution of Chronic Hepatitis B 
The world can be divided into areas of high, intermediate, and low endemicity based on the prevalence of HBsAg in the population.  Areas of high endemicity are those in which the prevalence of HBsAg >8%.  Southeast Asia, East Asia, many of the Pacific Islands, and parts of South America and Africa are areas of high endemicity.  Areas of intermediate endemicity are those in which the prevalence of HBsAg is 2%-7%, and include Eastern Europe, the Middle East, and central Asia.  Areas of low endemicity, in which <2% of the population is HBsAg positive, include Australia, North America, and Western Europe (except indigenous populations from the Arctic, Australia and New Zealand who are at high risk).  CDC recommendations now include HBV testing all individuals from areas or both intermediate (2-7%) and high (≥8%) endemicity. CDC MMWR 2008

Map: CDC web source at http://www.cdc.gov/hepatitis/HBV


Hepatitis B Virus (HBV)

£ HBVDNA
Anti-HBc HBCAg
o
o’
060
HBeAg Anti-HBe

\ O &

© 2010 AASLD


Yim
Notes
Slide 7
Hepatitis B Virus (HBV) Morphology
This is a simplified drawing of the HBV.  A complete HBV particle consists of an outer protein coat containing hepatitis B surface antigen (HBsAg), and a core that encloses the viral DNA or genes needed for viral replication. The presence of HBsAg in blood indicates infection.  Antibody that is developed against this antigen (anti-HBs) is protective and confers immunity. HBVDNA measured in blood represents the amount of viral reproduction. 

The virus core also has an antigen called the hepatitis B core antigen (HBcAg) which is present in the liver and not in blood. The antibody against the core (anti-HBc) is present in blood but has no protective effect. Another component of the core is HBeAg, which is secreted during the virus reproduction cycle.  A positive HBeAg test implies high HBV DNA levels in blood and increased contagiousness to others.



HBV Is Infectious

HBV is present in body fluids
= Blood: highest concentration
= Semen, vaginal fluid: lower concentration

= Saliva, urine, sweat, breast milk: transmission not
documented

HBV is not in stool
Can survive outside the body for up to 7 days

Transmission risk from needlestick injury
= HBV 30(yo, HCV 3cyo, HIV 0.3%
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How Infectious is HBV 
HBV is present in most body fluids. Blood has the highest virus concentration so it is most infectious, followed by semen and vaginal fluid. Other body fluids like saliva, urine, sweat, breast milk may contain much lower concentration of HBV; transmission from these fluids has not been documented.  Unlike hepatitis A virus, HBV is not found in stools if not contaminated by blood. HBV can survive outside the body for at least 7 days so transmission from dry blood remains possible. HBV is much more infectious than hepatitis C or HIV. Following a needlestick exposure to an infected person, the risk of getting hepatitis B is high at 30% whereas the risk for hepatitis C and HIV is lower at 3% and 0.3% respectively. 




Routes of HBV Transmission

Perinatal

* |nfected mother to infant during delivery
Sexual

= Unprotected sex with an infected person

Percutaneous

= Sharing contaminated equipments for injection drugs,
tattoos, acupuncture, body piercing

= Sharing contaminated razors, toothbrushes
= Needle stick injuries

Close person-to-person contact

= QOpen cuts and wounds among children

* Intrafamilial
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Routes of HBV Transmission
Perinatal transmission from an infected mother to her newborn is one of the most common ways HBV is spread in high endemic regions. The transmission risk can be as high as 90% if the infected mother is HBeAg-positive at delivery. Many pregnant mothers are unaware of their hepatitis B status and will unknowingly pass the infection to their children at birth. Therefore maternal screening is crucial. 
Unprotected sex with an infected person is another common route of transmission. HBV can also be transmitted through sharing contaminated needles and equipment for injection drugs, acupuncture, tattoos, and body piercing. Sharing personal items such as razors and toothbrushes from an infected person is also risky. Transmission among children is common when susceptible children with open cuts and wounds come in contact with blood from an infected child. 



Who Should Be Screened For Hepatitis@
B?

= Pregnant women

= Persons from countries where hepatitis B is > 2%

= Persons with parents from areas where hepatitis B >8%
* |nfants of infected (HBsAg+) mothers

= Sexual, household contacts & family of infected persons

= Persons with behavioral exposures to HBV
* |njection drug use, history of STI, multiple sexual partners

= Persons at risk of exposure to blood or needlestick injury
= Health care workers, hemodialysis patients

= Men who have sex with men
= HIV or Hepatitis C infected persons
= Persons with elevated ALT of an unknown etiology
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Who Should Be Screened For Hepatitis B
Listed on this and the next slide are persons who are at high risk of getting hepatitis B and therefore recommended for HBsAg screening.

References: 
(1.) U.S. Centers for Disease Control and Prevention (CDC) Recommendations, MMWR 2008;57(RR-8):1-20
(2.) Lok ASF, McMahon BJ.  AASLD Practice Guidelines.  Chronic hepatitis B.  Hepatology, 2007:45:507-539.



Immunosuppressed Individuals Should"
Also Be Screened

= Persons receiving
= Chemotherapy
= Organ transplant
= Allogeneic bone marrow transplant

= Anti-B cell therapy (Rituximab), Anti-TNF a therapy
(Infliximab, Etanercept), > 2 weeks of corticosteroids
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Immunosuppressed Individuals Should Also Be Screened
HBV infected persons who receive immunosuppressive therapy are at high risk of virus reactivation because their suppressed immune system may no longer be able to control the virus. Virus reactivation can lead to fulminant hepatitis and death. Therefore, HBV screening is also recommended for persons who are needing immuno-suppressive therapies including chemotherapy, organ or bone marrow transplant, or immune modifying therapy such as Rituximab, Infliximab, corticosteroids. In general, the more potent the immune suppressing drug, the greater the risk of reactivation. Prophylactic or so called pre-emptive antiviral treatment can prevent virus reactivation and can save lives. The next slide shows what constitutes screening. 


Hepatitis B Serology

HBsAg

(Hepatitis B surface antigen)

Virus surface protein
Positive indicates infection

Anti-HBs
(Antibody to surface antigen)

Antibody produced in response to infection or vaccination
Positive indicates immunity

Anti-HBc

(Total antibody to core
antigen)

Antibody to viral core protein

Positive indicates past or ongoing infection, persists for
life

IgM Anti-HBc

(IgM class of antibody to core
antigen)

Early phase immunoglobulin to core protein

Positive during acute infection or acute flares of chronic
infection

HBeAg
(Hepatitis B e antigen)

Virus protein secreted during active viral reproduction

Anti-HBe
(Antibody to e antigen)

Antibody produced when HBeAg is no longer detected

Associated with lower level or even non-detectable HBV
DNA
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Explanation of Hepatitis B Serology
This table explains serologic tests for HBV infection. Initial screening for high risk individuals should include HBsAg, anti-HBs, and anti-HBc.  IgM anti-HBc should be tested if there is a high index of suspicion for an acute HBV infection. However, IgM anti-HBc can also be present in chronic infection when there is an acute flare and enhanced viral replication. HBeAg and anti-HBe are tested only if HBsAg is positive. HBeAg and anti-HBe not only reflect high and low level virus reproduction, respectively, which has implications for infectiousness of bodily fluids, but they are detectable during different phases in the natural history of HBV infection (see slide 24).



HBV Serologic Profile

HBsAQ

Anti-HBcC

Anti-HBs

Significance

+

Infected. Chronic if HBsAg positive > 6
months

Immune from vaccination

Never infected. Vaccinate those at risk.

(1) Remote resolved infection

(2) May be a false-positive especially in
patients with low risk of exposure

(3) Rarely, low level chronic infection with
small amount of HBV DNA in blood

Resolved infection. HBV reactivation can
rarely occur with prolonged and/or severe
immune suppression
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Interpretation of HBV Serologic Profile
This table describes the interpretation of a positive result for the three most frequently used screening tests. Note that an isolated positive anti-HBc result is more complicated than other tests and warrants further explanation. There are several possibilities for this finding:  (1) Most commonly isolated anti-HBc reflects remote convalescence from an infection where the anti-HBs level has decreased to an undetectable level.  2) It may be a false positive result in persons who have no risk factors for viral exposure.  3) Anti-HBc alone may rarely be accompanied by small amounts of HBV DNA detectable in blood (so called occult viremia).  

In both scenarios (1) and (3), HBV DNA is found in small amounts in liver tissue, making organ donors with these clinical states potentially infectious for non-immune organ recipients. Reactivation can occur if given potent immunosuppressive therapy.  This may have particular relevance for oncology, rheumatology, and gastroenterology nurses (See other modules for these subspecialties). 





Other Blood Tests For Hepatitis B

= HBV DNA (Viral Load)

= Direct measurement of viral reproduction

= Higher the number, more likely virus transmission
= HBV titre does not correlate with disease severity
= < 2,000 IU/ml = inactive infection

= Liver enzymes (AST, ALT)

= Reflect liver inflammation

= Liver function tests (Bilirubin, aloumin, INR)
= Abnormal with severe liver injury
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Other Blood Tests For Hepatitis B 
HBV DNA level provides a direct measurement of how much the virus is multiplying. The higher the level, the more likely for virus transmission to occur without adequate preventive measures. The HBV DNA level does not correlate with liver disease severity, however, which is a common patient misperception.  

Most young adults with very high HBVDNA values will have either minimal or non-existent liver injury because they are in a state of poor immune recognition of the virus. Conversely, a person with low HBVDNA can have advanced disease by years of immunologic attack on the virus resulting in replacement of healthy liver cells by scar tissue (fibrosis). 

AST and ALT are enzymes released by damaged liver cells that reflect the degree of liver inflammation. The higher the level, the more severe is liver inflammation. The other liver tests shown are used to measure liver function.  When the liver is severely injured, INR and serum bilirubin will rise indicating an impaired ability to make coagulation factors and abnormal excretory function, respectively. Ultimately lowering of serum albumin may occur if the process of injury is very prolonged. 


Hepatitis B Immunoprophylaxis

Hepatitis B Immune
Globulin (HBIG)

Hepatitis B Vaccine

Type of immunity

Passive — provide immediate
antibody protection

Active — antibody protection
produced by host immune

system
Composition Anti-HBs Recombinant attenuated
HBsAg
Duration of protection Few months > 20 years
Administration IM IM
single dose 3 doses at 0,1, 6 mos
Side Effects Uncommon Mild pain at injection site

Recommended use

Post exposure prophylaxis:

infants of hep B+ve mother,

needlestick injury, post liver
transplant

Persons at risk for HBV
exposure
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Hepatitis B Immunoprophylaxis
Hepatitis B is preventable by active immunization. Passive immunization with immune globulin provides immediate protection. This table compares and contrasts hepatitis B immune globulin (HBIG) and hepatitis B vaccine.  



Case 1

A 23 year-old woman with documented HBsAg
positivity (HBV DNA 106 IU/ml) had a normal
pregnancy and delivered a healthy baby. To
prevent perinatal HBV transmission from mother to

neonate, how would you provide vaccination to the
oF=10)Y

Options:

A. Give 1st dose of HBV vaccine alone < 12 hrs of birth
B. Give 1st dose of HBV vaccine + HBIG < 12 hrs of birth
C. Give 1st dose of HBV vaccine + HBIG > 24 hrs of birth
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Case 1
This case is presented to discuss the issue of newborn prophylaxis in situations where the mother is infected and is HBsAg positive.  You are given 3 options. Each option and its possible outcome are discussed in the following slides.   



Case 1: Option A

Baby receives 15t dose vaccine alone < 12 hrs of birth

. Newborn is healthy at birth with Apgar score of 9

. Baby receives 15t dose HBV vaccine < 12 hrs of birth
but no hepatitis B immune globulin is given

. Outcome: At 12 months, the newborn tests positive for
HBsAg.

. Mother advised to have child see pediatrician
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Case 1: Option A
This slide depicts the consequences of giving the vaccine unaccompanied by HBIG at birth.  As can be seen, the baby is subsequently found to be infected (HBsAg-positive).  
It is possible that as the child grows, ALT levels will start to rise and liver damage may develop. Persistence of infection is not uncommon in newborns due to a weak immune response to HBV (see slide 24 for further details).
Fortunately, while this child remained HBsAg positive, he did not develop abnormal ALT levels during a 3 year follow up interval. 








Case 1: Option A

Baby receives 15t dose vaccine alone < 12 hrs of birth

= Vaccine alone, without HBIG will prevent
70-95% of perinatal HBV infection
= Not an optimal immunization strategy

= No immediate protective antibody provided to
infant

= VVaccine takes time to work
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Case 1: Option A
This vaccination option will prevent vertical transmission in only 70-95%. As seen in the previous slide, the outcome of this case is that baby became infected. This strategy is not optimal because the infant was not provided with an immediate protective antibody (HBIG), and adequate levels of protective antibodies requires multiple follow up doses of vaccine.


Case 1: Option B =

Baby receives 15t dose vaccine + HBIG < 12 hrs of birth

. Newborn is healthy at birth, Apgar 9

. Baby receives 15t dose HBV vaccine plus HBIG < 12 hrs of
birth

. Outcome: At 12 months, the newborn tests positive for 1000
mlU/ml of anti-HBs and negative for both HBsAg and anti-
HBcC .

. Mother advised that child has had an excellent response to

combined prophylaxis
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Case 1: Option B
The newborn has had a successful outcome. The absence of
HBsAg indicates the baby is not infected and the absence of anti-HBc indicates that the child has not had silent infection which has resolved. Instead, anti-HBs alone is strongly positive, the earmark of successful immunization. 



Case 1: Option B

Baby received 15t dose vaccine + HBIG < 12 hrs of birth

= Meta-analysis’: HBIG + vaccine is superior to
vaccine alone in reducing HBV infection in
newborns
= Recommendation by ACIP?
= HBIG + 18t dose vaccine within 12 hrs of birth
= 2nd dose vaccine @ 1 mos
= 31 dose vaccine @ 6 mos
= Check HBsAg, anti-HBs at age 9 -18 mos
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Case 1: Option B
A meta-analysis confirmed vaccine plus hepatitis B immune globulin is more effective than vaccine alone in reducing hepatitis B occurrences in newborns. The current recommendation by the CDC’s Advisory Committee on Immunization Practices (ACIP) for newborn prophylaxis is outlined. Infants should be checked for HBsAg and anti-HBs after completion of a full course of vaccination.    


References:
(1.) Lee C. Br Med J 2006; 332:328-336.    
(2.)  Weinbaum, et al.  U.S. Centers for Disease Control and Prevention (CDC) Recommendations, MMWR 2008;57(RR-8):1-20





Case 1: Option C

Baby received 15t dose vaccine + HBIG > 24 hrs of birth

1. Newborn is healthy at birth with Apgar score of 9

. Baby receives 15t dose HBV vaccine one week after
birth and hepatitis B immune globulin is given same day

. Outcome: At 12 months, the newborn tests positive for
anti-HBc and anti-HBs but negative for HBsAg.

. Mother advised that child has most likely had a
transient infection.
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Case 1: Option C
The outcome of this case demonstrates that immunization failed to prevent acute infection but likely prevented chronic HBV from occurring. The baby tested positive for anti-HBc but fortunately was negative for HBsAg indicating that most likely a transient infection had occurred . This demonstrates that while giving immunization late is not ideal, it still is worthwhile doing.
 
Anti-HBc should never become detectable after successful prophylaxis.  The anti-HBs detected at the 12 month visit represented the child’s natural immunity.  Anti-HBs present in HBIG is usually non-detectable by 9 months of age.








Case 1: Option C

Baby received 15t dose vaccine + HBIG > 24 hrs of birth

= |[mmune prophylaxis given > 24 hrs of birth is not
a recommended strategy

= Delaying immune prophylaxis > 12 hrs the only
factor related to HBsAg +ve in infant *

= Delivery suite, not first well-baby visit, is the best
setting to provide immunization
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Case 1: Option C
As seen in our case, delaying immunization to > 12 hrs after birth significantly increases an infant’s risk of becoming infected. In fact, in one study of perinatal infection despite vaccination, delayed vaccination was the only factor related to breakthrough infections (see reference below). Prophylaxis should optimally be given in the delivery suite and not delayed until the first well-baby visit.

Delay in vaccination has been seen to occur when HBsAg testing is delayed in the mother such as those who lack pre-natal care. Even here conscientious attention needs to be given to the CDC recommendations for early vaccination as part of a recommended universal vaccination strategy. HBIG can be given when the HBsAg results become evident.

Reference:
(1.) Fischer et al. Pediatr Infect Dis J 2009;28(7):593-597.   



Risk of Developing Chronic Infection

Age of Initial Infection Risk of Developing
Chronic Infection

Neonates & infants 90 %

Children 1 — 5 yrs old 25 -30 %

Older children, adolescents, 6-10%

adults

Risk of chronic infection higher in immune suppressed individuals
including those on hemodialysis or with HIV infection
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Risk of Developing Chronic Infection
As can be seen from this slide there is much to be gained from appropriate prophylaxis at birth since chronic infection is very frequent if the newborn becomes infected. The risk of developing chronic infection is inversely proportional to the age of acquisition. If infection was acquired early in life, the risk of chronic infection is very high at 90%. If exposure is between 1 to 5 years old, the risk decreases to 25-30%. In older children, adolescents and adults, the risk is much lower at 6-10%. In immune compromised or suppressed individuals, the risk of chronic infection is higher than the quoted percentages.



=)
Natural Progression of HBV Infection

Perinatal ‘ Immune
Transmission Tolerant Phase

1 90% - 100%
HBeAg+ Immune - Horizontal
Active Phase Transmission
90% 1 "‘ 20% - 40%

Anti-HBe
Seroconversion

80% - 90 % I 10% - 20 %
: Anti-HBe+ Immune
[ Inactive HBV ]‘{ Active Phase }
20% - 40 %
0.5% - 1.0 %lyr

{CIearance of HBsAg ]
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Natural Progression of HBV Infection 
The natural history of chronic HBV is relatively complicated. HBV infected individuals can go from the early phase of high HBV DNA with normal ALT and absent liver disease (immune tolerant phase) to one with active liver inflammation with high HBVDNA and elevated ALT (immune active phase). This may take decades for this transition to occur. 

The immune active phase can lead to an inactive HBsAg carrier phase with low HBV DNA and no or minimal liver inflammation.  Clearance of HBsAg is a beneficial event that can occur in HBsAg carrier at a frequency of about .5 to 1% per year depending somewhat on the age of occurrence of infection.  After HBsAg clearance, cirrhosis generally does not occur but liver cancer can still rarely develop. The reason for this is that cirrhosis is a known risk factor for liver cancer and may have developed prior to the disappearance of HBsAg. 

Figure adapted from McMahon BJ. The natural history of chronic hepatitis B virus infection. Hepatology 2009;49(5 suppl): S45-55




Signs and Symptoms of Cirrhosis

= None until end stage of disease
= Large spleen on ultrasound
= Easy bruising (low platelet counts)

When disease progresses:

= Bleeding esophageal varices (Gl hemorrhage)
= Encephalopathy (confusion)

= Ascites (fluid accumulation in abdomen)

= |mpaired coagulation ({ INR)

© 2010 AASLD
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Signs and Symptoms of Cirrhosis
Ongoing liver injury leads to cirrhosis which is characterized by active liver cell regeneration and severe liver scarring (stage 4 on 1 to 4 + scale). Cirrhosis has no signs and symptoms in its early stage. Overtime, the scar tissue in a cirrhotic liver compromises the blood supply to the liver cells and results in an increased pressure in the portal vein (called portal hypertension) that nourishes the liver as well as its tributaries. The spleen becomes enlarged due to increased pressure in the draining splenic vein, a feature which is detectable on ultrasound. An enlarged spleen also leads to a low platelet count that may be associated with easy bruising, nosebleeds, and gingival bleeding. As cirrhosis advances, portal hypertension will cause development of dilated esophageal and gastric veins (varices) that can bleed.  A decompensated or failing liver also can cause encephalopathy, ascites and coagulopathy. 



HBY Treatment

» Goals of long-term treatment
* Prevent disease progression & liver failure

= Prevent recurrence of infection after liver
transplant

= Reverse liver failure
= Prolong survival

» Goals of prophylactic treatment
= Prevent virus reactivation
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HBV TreatmentLicensed treatment for hepatitis B has been available since the late 1990s and has become far more convenient with the development of safe and effective oral therapy that can be given for prolonged periods. 

Treatment may not always be indicated, but the goal of HBV treatment is to achieve complete and sustained viral suppression that prevents the liver disease from progressing and ultimately failing. Treatment delivered before and after liver transplant has been shown to prevent recurrent infection in HBsAg carriers and also to treat re-established hepatitis B. Treatment while on the waiting list has been shown to clinically stabilize the patient and even lead to de-listing in some instances. Improved survival has been difficult to show due to the long length of follow up needed but treating clinicians believe that this is likely to occur whenever the disease is stopped in its tracks. 

HBV treatment is also used prophylactically for prevention of virus reactivation in situations where persons need immunosuppressive therapy (see slide 11 for more details). 




Two Types of HBV Drugs in 2010

Interferon Injections

Oral Antivirals

Drug names

Standard interferon,
Pegylated interferon

Lamivudine, Adefovir,
Telbivudine, Entecavir, Tenofovir

Antiviral activity

Immune modulatory effect

Direct anti-virus effect

Treatment duration

Finite duration,
mostly 48 weeks

Years, possibly lifelong

Side effects Frequent, Infrequent
mostly tolerable
HBsAg loss 1 -3 % after 1 yr 0 - 3 % after 1 year
Drug resistance None 0 — 25 % after 1 yr
Virus reactivation Uncommon Frequent if given for a year or

after stopping

two only
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Two Types of HBV Drugs in 2010As of 2010, there are 2 types of HBV drugs licensed for treatment –interferon which must be given by subcutaneous injection once weekly, and oral antiviral agents which must be taken daily. This slide depicts the pros and cons of each type of treatment. In general, the advantages of interferon over oral antivirals are the finite duration of treatment, absence of drug resistance concerns, and generally durable response after stopping therapy. Oral antiviral agents are often favored by treating clinicians because they have limited side effects, are convenient to use, and are more potent in suppressing viral replication.  As they lack the immunologic stimulation benefit provided by interferon, they need to be given long term and sometimes indefinitely. 
 
Reference:
(1.) Lee H et al. Gastroenterol Nurs. 2010; 33:120-126. 

      


Case 2

A 48 year-old HBeAg-positive Chinese man with chronic
hepatitis B and cirrhosis has been on telbivudine for 3
years and has had complete suppression of his HBV
DNA to non-detectable. He also has had persistently
normal ALT. The most recent HBV DNA however
became detectable at 3000 IU/ml, ALT remained normal.
You suspect virus breakthrough is likely related to:

Options
A. Development of drug resistance or....
B. Non-adherence to treatment
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Case 2
A case is presented here to discuss the possible cause and management of virus breakthrough in patients on antiviral treatment. 


Option A: Drug Resistance

Drug resistance occurs
when the antiviral drugs
can no longer efficiently
suppress the virus

Risk of resistance is partly
related to the potency of
the drug

If resistance testing not
available, confirm by
repeating HBVDNA in 1
month if patient is taking
medication

Rescue therapy with
different drug needed if
resistance confirmed

Antiviral Risk of resistance
Agent
Lamivudine ~20 % at1yr

~70 % at 5 yr
Adefovir 0% at1yr

29 % at 5 yr

Telbivudine 8 % to 25% at 2 yr
Entecavir 1.5 % at 3 yr
Tenofovir 0% at3yr
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Option A: Drug Resistance
Virologic breakthrough during treatment may be defined as the confirmed detection of HBV DNA in a compliant patient after non-detectable results were observed on earlier samples or at least a 10-fold increase above the previous lower level when the HBV DNA has not yet become negative on treatment.  This can happen when (a) the HBV mutates to a form that is no longer susceptible to the drug or (b) when patients do not take their drug correctly.  
Most of the oral antiviral agents listed here have been associated with drug resistance even when patients are taking their medications correctly. 

Our patient was taking telbivudine for three years and stood a 25% chance of drug resistance because he was HBeAg-positive. 

His doctor checked the virus for mutations (a blood test) and it came back as negative. 


Option B: Non-adherence To Treatment

= Up to 40% patients on antivirals are non-adherent

= Must assess issues that prevent treatment adherence

= Lost drug insurance coverage, concern about side effects

= Lapses during vacation, personal expense, “drug fatigue”

= |f non-adherent is confirmed
= Re-emphasize importance of compliance
= Restart antiviral medication

= Repeat HBVDNA in one month: level should be significantly

lower over prior value than when non-compliance identified
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Option B: Non-adherence To Treatment
As many as 30-40% of patients on antiviral treatment do not take their medications as prescribed. Reasons include loss of insurance coverage, perceived side effects, shortage of drug supply due to vacation or relocation, drug fatigue, etc. Full adherence should be confirmed when virus breakthrough is observed.  

The current patient admitted to often splitting the telbivudine pill or lapses in therapy to minimize the significant expense he had encountered in taking it ($50 copay per month).  He indicated that he was not sure it was working since he did not feel any different!



Counseling Patients with Chronic ™

Hepatitis B

= Prevent transmission

* Ensure family/ household/ sexual contacts
screened & vaccinated

* Do not share toothbrushes, razors
= Cover open cuts & scratches
= Clean blood spills with bleach

* Inform healthcare providers of hepatitis B status
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Counseling Patients with Chronic Hepatitis B
Counseling of HBV-infected individuals should include information on  ways hepatitis B transmission can be prevented, and they are listed on this slide. Since hepatitis B is preventable by vaccines, screening and vaccination for family members, household members, and sexual contacts of the infected person must be ensured and implemented in a timely fashion. 


Counseling Patients with Chronic

Hepatitis B

= Live normally

No food restriction or special diet required

No activity restrictions

No need to separate food, eating utensils from others
No need to isolate from others

Hugging and kissing will not transmit HBV

Tylenol for pain or fever is safe if taken <2 g/day

Limit alcohol to 2-3 drinks per week if no cirrhosis
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Counseling Patients with Chronic Hepatitis B
There are many myths and misconceptions about hepatitis B. Persons infected with hepatitis B often take preventive measures in their daily activities that are totally unnecessary. Listed on this slide are ways how infected individuals should be counseled so they can live normal and that they will not feel stigmatized by the infection.  



Counseling Patients with Chronic
Hepatitis B

* Prevent disease progression/ reactivation

= Monitoring of liver enzymes q6-12 months

= Notify hepatologist if require immuno-
suppressive therapy: may need prophylaxis
treatment

= |[f on antiviral therapy, adhere to daily dosing,
regular lab work and follow-up visits
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Counseling Patients with Chronic Hepatitis B
HBV individuals should also be counseled on how they can take charge of preventing their disease from progressing. Given the dynamic nature of the infection, the importance of regular blood monitoring and the potential risk of virus reactivation with immunosuppressive therapies should be emphasized. Those who are taking antiviral treatment should be counseled about the risk of virologic breakthroughs associated with treatment non-adherence. 




Counseling Patients with Chronic
Hepatitis B

= Prevent hepatocellular carcinoma (HCC)

= Q6-12m ultrasound surveillance*
= Asian men = 40 yrs, Asian women = 50 yrs
= African national > 20 yrs
= Any age with cirrhosis

= Any age with family history of HCC
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Counseling Patients with Chronic Hepatitis B
The groups at risk for liver cancer as defined by the AASLD Practice Guidelines are recommended to undergo ultrasound surveillance every 6 to 12 months. Early detection of HCC when the tumor is small can result in successful elimination by radiological intervention, surgery or liver transplant.


Reference:
(1.) Lok ASF, McMahon BJ.  AASLD Practice Guidelines.  Chronic hepatitis B.  Hepatology, 2007:45:507-539.


Counseling Patients with Cirrhosis

= Most have no symptoms until liver
function deteriorates: need regular follow-
up with specialist

= Activity can be as tolerated

= Avoid heavy lifting (valsalva maneuver)
= Avoid alcohol & hepatotoxic herbs

= Treat all infections promptly
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Counseling Patients with Cirrhosis
The second case was non-compliant in part because he was asymptomatic, as are many patients with hepatitis B. Nonetheless, he had established cirrhosis making the stakes for successful therapy even higher. Patients with cirrhosis require additional counseling advice. They can engage in activities that they can tolerate but should avoid heavy lifting especially if they have varices. Alcohol and hepatotoxic drugs should also be avoided as much as possible. Any type of infections should be treated promptly to avoid complications. 



Counseling Patients with Cirrhosis

Avoid certain drugs
= Aspirin: may enhance bleeding
= NSAIDs: risk of bleeding, edema

= Aspirin, NSAIDs, Aminoglycosides: risk of
Kidney impairment

= ACE inhibitors: risk of fluid retention

= Sleeping pills, narcotics: may cause
confusion
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Counseling Patients with Cirrhosis
Patients with cirrhosis need to be aware what drugs to avoid to maximize safety. Drugs that should be avoided in advanced cirrhosis are listed. 




Counseling Patients with Cirrhosis

Inform specialist of surgeries t
anesthesia: higher surgical ris

Aware of symptoms of liver fai
confusion, abdominal swelling

nat require general
K

ure: black stools,

Follow a low sodium diet in advanced cirrhosis:

avoid fluid retention

6-12 monthly ultrasound for HCC screening:
treating cancers when small improves prognosis

Upper endoscopy screening: assess high grade

portal hypertension
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Counseling Patients with Cirrhosis 
Furthermore, patients with cirrhosis have higher surgical risks than those without cirrhosis when undergoing surgeries that require general anesthetic. Surgeons should therefore be informed of their cirrhosis status so that patients can receive appropriate management pre, intra and post operatively.

Patients with cirrhosis need to be aware of symptoms of disease complications including black tarry stools from acute GI bleed, confusion, and abdominal swelling from ascites. In advanced cirrhosis, patients should be advised to follow a 2-gm sodium diet to avoid fluid retention especially if ascites is present. 

Every 6 to 12 months ultrasound surveillance for hepatocellular carcinoma is very important and must be reinforced. Treating liver cancers when they are small can improve prognosis. Finally, upper endoscopy screening for gastroesophageal varices every 1 to 3 years (depending on the results) should be done in patients with cirrhosis. If large varices are found, treatments such as non-selective beta-blockers can be used to prevent variceal bleeding.



Best Nursing Practice
Recommendations

= All nurses should be aware that hepatitis B can be
serious, iIs common, and is underdiagnosed because
usually it is asymptomatic until advanced.

= All nurses should promote HBV screening in high risk
individuals (e.g., from regions of the world with
Increased prevalence) and should refer HBsAg +ve
patients to physicians for further assessment.

= Patient education and counseling should aim for
prevention of virus transmission, disease

progression, HCC, and treatment failure due to non-
adherence.
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Best Nursing Practice Recommendations
In summary, hepatitis B is a potentially serious chronic viral infection that is both preventable and treatable. 

Nurses can play a key role in reducing the risk of hepatitis B by:
(1.) Being better aware of hepatitis B
(2.) Encourage screening of those at risk
(3.) Advocate prevention through vaccination and minimizing exposure
(4.) Ensure appropriate cancer surveillance
(5.) Encourage compliance with medical therapy
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