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KEY POINTS
1. Hepatitis B virus infection is an important public health problem in Canada and individuals at risk should
be screened for infection
2. All Canadian Provinces and Territories should offer universal neonate (preferable) / infant HBV vaccination
3. All patients with hepatitis B should be monitored and, as per age / risk based guidelines patients should
undergo surveillance for liver cancer (hepatocellular carcinoma)
4. Hepatitis B can be treated with effective oral antiviral therapy (i.e, nucleos(t)ide analogues) or in carefully
selected patients with subcutaneous Interferon (Pegylated-Interferon) to reduce the risk of liver disease
progression

BOX 1. SUMMARY OF RECOMMENDATIONS FOR MANAGEMENT OF HEPATITIS B
INFECTION
Recommendations for HBV Diagnosis and Prevention:
1. Health Canada, The Public Health Agency and the provinces and territories should increase support and development of uniform structural programs for hepatitis B to: (a) prevent HBV infection
(b) identify infections (screening especially in high risk groups, including all candidate immigrants)
and (c) facilitate the assessment, treatment and education of chronically infected patients. (strong recommendation, class 2, level B)
2. All Canadian provinces and territories should harmonize the hepatitis B vaccination policy with universal, preferably neonatal, or infant vaccination with catch-up vaccinations for those who have not yet
received adolescent vaccination. (strong recommendation, class 3)
3. Routine booster doses of HBV vaccine are not indicated in average-risk, immune-competent individuals who responded to the primary series of vaccine. (strong recommendation, class 2, level A)
4. A repeat series (three doses of vaccine) should be offered to those at high risk of exposure and/or those
that are immunosuppressed and who do not respond to the first series of vaccines. (strong recommendation, class 1)
5. All high-risk individuals should be screened for HBV infection with HBsAg, anti-HBs, and anti-HBc,
and their response to the vaccine should be assessed. (strong recommendation, class 2, level B)
6. All high-risk individuals who are HBsAg, anti-HBc, and anti-HBs negative should receive the HBV
vaccine, and their response to the vaccine should be assessed. (strong recommendation, class 1)

Recommendations for Monitoring of Untreated Chronic Hepatitis B (CHB) Infection
7. All CHB (HBsAg-positive) patients must be assessed including a physical exam for signs of chronic
liver disease, testing for baseline liver biochemistry (ALT), complete blood count, creatinine, HBV
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DNA, HBeAg serology, and for fibrosis (either non-invasive assessment or liver biopsy). All should
be evaluated for co-morbid liver disease (i.e., hepatitis C), and screening for HIV and hepatitis delta
virus (HDV) in high risk groups (i.e., persons who inject drugs (PWID), immigrant from endemic areas)
should be considered. (strong recommendation, class 2, level A)
8. All CHB carriers should have regular monitoring of ALT (every 6 months) and HBV DNA (every 6–12
months), or at less frequent intervals, depending on individual baseline assessment and risk of liver
disease progression. (strong recommendation, class 2, level A)
9. Repeat fibrosis assessment may be indicated if persistent ALT elevation and HBV DNA are present to
assess the need for treatment. (strong recommendation, class 3)

Recommendations for HCC surveillance in HBV infected Individuals

10. Abdominal ultrasound screening every 6 months is recommended in the following patients with
chronic HBV infection. Serum AFP monitoring is not recommended for HCC screening if US is available. (strong recommendation, class 2, level B)
a. Asian male aged 40 years or older
b. Asian female aged 50 years or older
c. Persons of African origin aged 20 years or older (due to risk of HCC even in non-cirrhotic p
 atients)
d. All cirrhotic patients irrespective of age
e. Family history of hepatocellular carcinoma (in first degree relative(s))
f. All HIV-co-infected patients (starting at age 40)

Recommendations for HBV Laboratory Testing

11. Clinicians should have access to regular HBV serological (i.e., HBsAg, HBeAg) and quantitative HBV
DNA testing to assist in patient management. (strong recommendation, class 1)
12. Specialized mutation and genotype testing, may be used selectively by specialists to help direct treatment and management decisions. (moderate recommendation, class 2, level B)
13. Serological testing should be available from regional or provincial laboratories, while molecular testing
should be available through provincial laboratories or reference laboratories (the Guide to Services provided by the National Microbiology Laboratory can be found at https://cnphi.canada.ca/gts/faces/
public/index.xhtml). (moderate recommendation, class 2, level C)
14. As evidence becomes available for the clinical utility of new tests to provide surrogate measures of
HBV replication and the presence of cccDNA, these tests should be considered for incorporation into
provincial and/or reference laboratories. (weak recommendation, class 3)

Recommendations for HBV Treatment

15. HBeAg–positive (phase 2) and HBeAg–negative (phase 4) patients in whom the HBV DNA is > 2,000
IU/mL with elevated ALT (> 1 X ULN) for 3–6 months should be considered for treatment (strong recommendation, class 2, level A)
16. Patients with significant inflammation or fibrosis (> above stage 1) should be considered for treatment, even
if HBV DNA is lower than 2,000 IU/mL, or the ALT is normal (strong recommendation, class 2, level A)
17. All patients with cirrhosis and detectable HBV DNA should be treated regardless of HBV DNA
(strong recommendation, class 2, level A)
18. TAF, TDF or ETV is first line therapy for treatment-naïve HBV patients because they are the most potent agents available with no or very low rates of antiviral resistance (strong recommendation, class 1)
19. TDF or TAF is first line therapy for LAM -resistant HBV. ETV should not be used in this case because
of the risk of development of ETV resistance (strong recommendation, class 1)
20. A weekly dose of 180 µg PEG-IFN alpha 2a for 48 weeks may be used to treat non-cirrhotic HBeAg–
positive CHB. (moderate recommendation, class 1)
21. A weekly subcutaneous dose of 180 µg of Peg-IFN alpha 2a in combination with TDF given for 48 weeks
may be used to treat CHB in the absence of advanced fibrosis. (moderate recommendation, class 1)
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22. The target HBV DNA level while patients are on oral NA therapy is undetectable, measured using the
most sensitive test available (i.e., currently Taqman PCR). (strong recommendation, class 2, level A)
23. In HBeAg positive patients who achieve HBeAg seroconversion with NA treatment, a minimum of
12 months of additional consolidation therapy is required in order to maximize the durability of the
response before considering treatment cessation, with close monitoring for relapse thereafter. Alternatively, treatment may be continued until HBsAg loss. (moderate recommendation, class 2, level B)
24. In HBeAg negative patients receiving NA, treatment should continue until HBsAg loss. (moderate recommendation, class 2, level B)
25. HBeAg–positive individuals receiving Peg-IFN alpha who have HBsAg of more than 20,000 IU/mL at
week 24 should discontinue therapy because of the low probability of response. (strong recommendation, class 2, level B)
26. All persons with cirrhosis or HCC should be treated with NA until HBsAg loss or indefinitely. (moderate recommendation, class 2, level B)
27. Patients must continue to be screened for HCC as per current guidelines irrespective of response to
antiviral treatment. (strong recommendation, class 2, level B)

Recommendations for Management of HBV Antiviral Resistance

28. If a patient receiving NA therapy is confirmed to be treatment adherent has increasing HBV DNA (virologic breakthrough), salvage therapy should be introduced (strong recommendation, class 1)
29. Antiviral resistance testing should be used to differentiate between non-adherence and the emergence
of resistant virus in patients with virologic breakthrough or persistent viremia (moderate recommendation, class 2, level B).
30. HBV DNA should initially be monitored every 3 months to allow early detection of viral resistance, and
every 6–12 months once aviremia is achieved if on highly potent NA, or every 3 months if the patient
is on LAM. (strong recommendation, class 2, level B).
31. The treatment of choice for LAM-resistant HBV infection is to switch to TDF (strong recommendation,
class 1).

Recommendations for Management of HBV and Pregnancy

32. All pregnant women should be screened for HBsAg in the first trimester of pregnancy. (strong recommendation, class 1)
33. HBsAg-positive pregnant women should undergo additional assessment with HBeAg, anti-HBe, HBV
DNA and ALT and be referred to a specialist for management. (strong recommendation, class 1)
34. TDF is the drug of choice in pregnant women and women of childbearing potential who require immediate treatment of HBV. (strong recommendation, class 1)
35. For women planning to become pregnant, who have indications for therapy and favourable predictors
of response (low HBV DNA, high ALT, genotype A), Peg-IFN for 48 weeks can be considered for those
who are willing to defer pregnancy to undertake therapy of finite duration (as is recommended for all
chronic carriers who wish to consider finite therapy). (moderate recommendation, class 2, level B)
36. Pregnant women with HBV DNA of more than 200,000 IU/mL should initiate antiviral therapy at
24–32 (~28) weeks of gestation to reduce the risk of vertical transmission; TDF is the drug of choice and
may be stopped at delivery or up to 4–8 weeks postpartum if given strictly to prevent MTCT. (strong
recommendation, class 1)
37. All women should be monitored for ALT flares post-partum with ALT every 4 weeks for the first 3 months,
then at 6 months, followed by routine monitoring thereafter, (moderate recommendation, class 2, level B)
38. All infants born to HBsAg positive mothers should receive immunoprophylaxis with HBIg and HBV
vaccine within 12 hours of birth and completion of second and third HBV vaccine doses at ~1 and
6 months, respectively. (strong recommendation, class 1)
39. Babies should be tested with HBsAg and anti-HBs between 1 and 4 months after the last dose of vaccine
to confirm they are uninfected and immune. (strong recommendation, class 2, level A)
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40. Breastfeeding is not contraindicated in either untreated HBsAg positive mothers or those on NA.
(strong recommendation, class 1)

Recommendations for Management of Health Care Workers (HCW) with Hepatitis B

41. All HCWs who perform EPPs as defined by the US Centers for Disease Control and Prevention (procedures performed on a difficult to access area with limited visualization and significant risk of puncture
to the HCW) have an ethical obligation to know their HBV status. (strong recommendation, class 2)
42. All susceptible HCWs, including students, should be immunized for HBV. (strong recommendation, class 1)
43. HBV infection alone should not disqualify an infected person from study or practice in any field of
healthcare. (strong recommendation, class 2, level C)
44. HCWs infected with HBV should be under the care of an independent physician with expertise in the
management of HBV. (moderate recommendation, class 2, level B)
45. HCWs infected with HBV who do not perform EPPs do not need restrictions placed on their practice.
(moderate recommendation, class 2, level B)
46. HCWs infected with HBV should be restricted from performing EPPs if their HBV DNA is above 1,000
IU/mL. (moderate recommendation, class 2, level B)
47. For HCWs infected with HBV who perform EPPs, consideration should be given to treating at any viral
load, after a discussion of the potential risks and benefits, given the common fluctuations in HBV DNA
in untreated individuals and the risk of interruption of practice should this occur. (moderate recommendation, class 3)
48. HCWs infected with HBV who perform EPPs should have HBV DNA monitored every 3–6 months
regardless of whether or not they are on antiviral therapy. (moderate recommendation, class 2, level B)
49. HCWs infected with HBV must follow routine IPC practices to minimize the risk of transmission and
report any potential patient exposure in their workplace/facility. (strong recommendation, class 2, level A)

Recommendations for Management of Hepatitis B in Immunosuppressed Patients

50. All patients undergoing immunosuppression or chemotherapy should be screened for HBsAg, antiHBc and anti-HBs before therapy. (strong recommendation, class 2, level A)
51. HBsAg-positive patients are at high risk of reactivation and should undergo either close monitoring or
prophylactic NA therapy (especially with moderate-potent immunosuppression). (strong recommendation, class 2, level A)
52. HBsAg-negative, anti-HBc positive patients may be at risk of reactivation and, based on their degree of
risk should undergo either close monitoring (if high anti-HBs titres > 100–1,000 IU/L) or prophylactic
NA therapy (especially if they are on B cell depleting therapies or about to undergo hematopoietic stem
cell transplant). (moderate recommendation, class 2, level C)
53. Potent NAs (ETV, TDF or TAF) are preferred when prophylaxis is used; LAM is an alternative especially in HBsAg negative, anti-HBc positive cases. (strong recommendation, class 2, level A)
54. After completion of immunosuppressive therapy, monitoring or prophylaxis as applicable, should continue for at least 12 months or until immune reconstitution, or longer in those who received B-cell depleting therapies. (strong recommendation, class 2, level B)

Recommendations for Management of Hepatitis B and Renal Disease

55. Biopsy-proven renal disease caused by CHB is an indication for hepatitis B treatment. (strong recommendation, class 1)
56. Renal function should be monitored every 6–12 months while on NA therapy, urine protein and glucose, and fasting phosphate should be monitored annually. (strong recommendation, class 2, level B)
57. Among patients with signs of worsening renal function (decline in eGFR) while on TDF, a switch to
ETV or TAF is recommended. (strong recommendation, class 2, level A).

Recommendations for Management of Hepatitis B and Decompensated Cirrhosis

58. NA treatment of adults with HBsAg-positive decompensated cirrhosis should be initiated promptly,
regardless of HBV DNA, HBeAg status, or ALT level. (strong recommendation, class 1)
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59. Potent antiviral therapy with a NA with a low rate of drug resistance must be initiated. TDF or ETV are
the preferred options. (strong recommendation, class 1)
60. TAF is a potential option in patients with decompensated cirrhosis, but long-term data on the safety of
TAF in this population are lacking. (moderate recommendation, class 2, level B)

Recommendations for Management of Hepatitis B and Liver Transplantation

61. All HBV patients considered for liver transplantation should be treated with NAs. (strong recommendation, class 1)
62. A combination of HBIg and NAs (ETV or TDF) is the standard of care after liver transplant. (strong
recommendation, class 2, level A)
63. In selected patients with a low risk of HBV recurrence, HBIg can be discontinued 6–12 months after
transplant, while NAs are continued indefinitely. (moderate recommendation, class 2, level A)
64. HBsAg-negative transplanted patients receiving a liver from a donor with evidence of past HBV infection (i.e., anti-HBc positive, HBsAg negative) should receive lifelong prophylaxis with NAs. (strong
recommendation, class 2, level A)

Recommendations for Management of Acute Hepatitis B Infection

65. More than 90–95% of immunocompetent adults with acute hepatitis B do not require specific treatment
because they will fully recover spontaneously. (strong recommendation, class 2, level A)
66. Patients with severe or fulminant acute hepatitis B can be treated with NAs, especially if they are considered for liver transplantation. (strong recommendation, class 2, level C).

Recommendations for Management of HBV and HIV Coinfection

67. All people living with HIV should be screened for HBV infection and immunity. If an individual is
anti-HBs and anti-HBc negative then HBV immunization should be pursued. (strong recommendation,
class 2, level A)
68. HIV treatment with dual HBV-active antivirals should be initiated once the diagnosis of HIV and HBV
is established and irrespective of CD4+ T cell count. (strong recommendation, class 2, level A)
69. On-treatment monitoring of HBV is the same as for people with HBV monoinfection, but HBV therapy
is continued until HBsAg loss. (moderate recommendation, class 2, level C)
70. Patients who have interruptions in HIV therapy, that included dual-active HBV antivirals should be
monitored for HBV reactivation if they are unable to continue with an anti-HBV antiviral. (strong recommendation, class 2, level B)

Recommendations for Management of HBV and HCV Coinfection

71. All HCV patients should be tested for HBsAg before DAA therapy is initiated. (strong recommendation, class 2, level B)
72. HBsAg positive patients should undergo monthly ALT and q 1–3-month HBV DNA monitoring while
on HCV DAA and until 24-weeks post treatment. HBV antiviral therapy should be initiated promptly
in patients with a rise in ALT and HBV DNA (> 1 log IU/mL) during or after completion of DAA
therapy or if there is persistent cirrhosis at baseline. (moderate recommendation, class 2, level C)
73. HBsAg-negative and anti-HBc positive (with or without anti-HBs) patients should be monitored
with ALT while on HCV DAA and until 24-weeks post-treatment. HBsAg and HBV DNA should be
measured if ALT does not normalize or increases during or after completion of DAA treatment. HBV
antiviral therapy should be initiated promptly in those that become HBsAg positive or show detectable
HBV DNA with persistently elevated ALT. (moderate recommendation, class 2, level C)

Recommendations for Management of HBV and HDV Coinfection

74. HBV positive patients from HDV endemic areas, and/or have a history of injection drug use, have
abnormal ALT despite antiviral therapy, and advanced liver disease should be screened for HDV coinfection. (strong recommendation, class 2, level B)
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75. HDV screening should use an approved assay for HDV antibody detection followed by confirmatory
HDV RNA by PCR. (strong recommendation, class 2, level B)
76. Peg-IFN therapy (180 µg once weekly) for 48 weeks should be considered in individuals without contraindications to IFN treatment. (moderate recommendation, class 1)
77. HBV should be monitored during Peg-IFN therapy, and anti-HBV NA should be considered to block
residual viral replication, especially if patients are cirrhotic and given the risk of more aggressive liver
disease progression. (moderate recommendation, class 3)
78. Research on HDV epidemiology, including detailed long-term natural history studies and new therapies is urgently needed. (strong recommendation, class 3)

Recommendations for Management of HBV in Pediatric Patients

79. There is no indication for treatment of children without complications in the immune-tolerant (phase 1)
and inactive (phase 3) phases of chronic HBV infection. (moderate recommendation, class 2, level B)
80. Children with chronic HBV infection, either HBeAg positive or negative, should be followed once a
year by ultrasound examination of the liver (and elastography or fibrosis assessment) and serum AFP,
in addition to ALT and HBV DNA. (moderate recommendation, class 3)
81. In HBeAg positive children with ALT greater than 1.3–2 times ULN, monitoring every 3 months for at
least 1 year, to document decreasing or low levels of serum HBV-DNA is recommended before considering treatment to allow for possible spontaneous seroconversion. (strong recommendation, class 2, level C)
82. Treatment should be considered in children with cirrhosis, extrahepatic disease and co-infection.
(strong recommendation, class 2, level C)
83. ETV and TDF are drugs that are orally administered and exhibit a high genotypic barrier to resistance
and a favourable side effect profile. Thus, ETV should be considered as first-line therapy for children
older than age 3 years and TDF for those older than age 12 years. PEG IFN treatment may also be
considered, which must be weighed against the significant side effects and potential impact on central
nervous system development (strong recommendation, class 1, level A)
84. NA therapy should be continued for 1 year after the disappearance of HBeAg and the appearance
of anti-HBe (seroconversion) before attempting cessation. (strong recommendation, class 1, level A)
85. After HBeAg seroconversion, whether spontaneous or treatment-induced, children should be followed
every 3 months for at least 1 year. After confirmation of inactive carrier status (phase 3, persistently
normal ALT, HBV DNA < 2,000 IU/ml), monitoring should be continued every 6 months. (strong
recommendation, class 2, level B)

INTRODUCTION
Hepatitis B virus (HBV) infection is an important
public health problem, thus the Canadian Association for the Study of the Liver (CASL) has periodically published HBV management guidelines in
keeping with evolving evidence (1,2). The goals of
the 2018 HBV guidelines are: (1) to highlight the
public health impact of HBV infection in Canada,
and the need to improve diagnosis and linkage to
care, (2) recommend current best practise for treatment of HBV, (3) summarize the key HBV laboratory diagnostic tests and, (4) review evidence on
HBV management in special patient populations.
The aim of the guidelines is to serve as an up-todate resource for health care providers in the management of HBV infection. The target audience is
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hepatologists, infectious disease specialists and
other health care professionals involved in treating
HBV infection.

METHODS
Representatives from two Canadian Medical Societies formed the guideline committee, i.e., CASL and
Association of Medical Microbiologists and Infectious Disease Canada (AMMI). The Appraisal of
Guidelines for Research & Evaluation (AGREE-II)
was used to assess the quality of guidelines (www.
agreetrust.org) (3). The strength and evidence for
each recommendation was rated according to the
Grades of Recommendation, Assessment Development and Evaluation (GRADE, www.gradeworkinggroup.org) (4) (Box 1). Each section was assigned to
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one to three expert authors with discussion of alternatives, barriers and resource limitations as appropriate. All sections were reviewed by the writing
committee and key recommendations subjected to
vote and approval by the expert panel. The guidelines were disseminated for review and feedback to
AMMI and CASL membership. A process for updating the guidelines includes application to the Chair
of the CASL education committee, selection of the
writing panel and obtaining membership feedback.
All conflict of interests was submitted to the Chair of
CASL guidelines committee and pre-approved. No
funding was provided to develop these guidelines.

RECOMMENDATIONS
HBV Diagnosis and Prevention

There are an ~250 million chronic HBV (CHB) carriers worldwide and ~900,000 deaths annually from
cirrhosis and hepatocellular carcinoma (HCC),
with highest prevalence in the Western Pacific and
African Regions (5,6). In Canada, hepatitis B is a
reportable disease to the Canadian Notifiable Disease Surveillance System (CNDSS) (7). A recent assessment estimated ~250,000–460,000 individuals
with CHB in Canada, with highest rates in British
Columbia, Ontario and Alberta (23.4, 15.1 and 14.6
per 100,000, respectively) (8). CHB mostly affects

individuals that have not received routine immunization, and/or are immigrants from endemic countries; in one study non-Canadian born children had
12 times higher relative risk for CHB (9). In adults,
risk factors include having a chronic carrier as a
family member, injection drug use, high-risk sexual
activity, body piercing/tattooing, and history of
blood transfusion (10). As reported in the Ontario
Burden of Infectious Diseases Study, CHB was the
fifth-ranked pathogen causing significant health
adjusted life years lost (11). Modelling data show
that immigrants with CHB lost an average of 4.6 life
years with higher lifetime risk of end-stage liver disease (12). CHB is often asymptomatic and screening
is important to identify individuals at risk. (Box 2).
Reducing the disease burden of CHB is contingent upon HBV vaccination. HBV vaccine candidates include all children and adolescents as well
as high risk individuals (Box 1) (13). Although, the
national childhood HBV coverage for > 1 dose of
the vaccine was 87.9% in 2013 (14), the prevalence
of vaccine induced immunity was < 30% for the
age group over 30 (15). As the likelihood of developing CHB is greatest when exposure occurs in
early childhood, universal vaccination should be
offered to all neonates or infants. Worldwide, the
incidence of childhood CHB has fallen from 4.7%
to 1.3% in 2015 through this strategy (6). However,

BOX 2: SCREENING RECOMMENDATIONS FOR HEPATITIS B IN PERSONS NOT
KNOWN TO BE HBV IMMUNE / VACCINATED. HIGH RISK INDIVIDUALS THAT TEST
HEPATITIS B SURFACE ANTIGEN (HBSAG) AND HBV SURFACE ANTIBODY (ANTIHBS) NEGATIVE SHOULD BE OFFERED THE VACCINE.
1. Born or resident in region where HBV is more common (Central, East, South Asia, Australasia, Eastern
Europe, South America, Sub-Saharan Africa, North Africa/Middle East)
2. Household contacts of HBV carriers (including unvaccinated persons whose parents were from HBVendemic countries) especially children of HBV positive mothers
3. Sexual contacts of HBV carriers, persons with multiple sexual partners
4. Illicit injection or intranasal drug use or shared drug paraphernalia (past or present)
5. Inmates
6. Patients with chronic renal failure needing dialysis
7. Signs of liver disease (i.e. abnormal liver enzyme tests) or other infectious diseases (i.e.: hepatitis C,
HIV, etc.). (Hepatomegaly, splenomegaly, thrombocytopenia and jaundice are late findings)
8. All pregnant women
9. Patients needing immune modulation therapy or those who will develop immunosuppression such as
cancer chemotherapy
Adapted from the Canadian Liver Foundation, www.liver.ca and Public Health Agency of Canada National
Immunization Guide
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only New Brunswick, Nunavut and the Northwest
Territories provide HBV vaccination to newborns
at birth, British Columbia and Quebec, and Alberta
(since September 2018) provide at 2 months. Other
Canadian jurisdictions vaccinate for HBV in preadolescence, unless the neonates are deemed to be
at-risk through maternal screening for hepatitis B
surface antigen (HBsAg). These public health disparities highlight the need for a harmonized national HBV vaccination schedule.

HBV Monitoring

The outcome of acute hepatitis B is impacted by
patient age and immune status (Tables 2–3). In
adults, acute HBV is usually self-limited, but < 1%
can develop fulminant liver failure, and ~5% may
develop CHB with HBsAg persistence > 6 months.
Most infants or young children acquire HBV vertically (mother to infant) in the peripartum period
or horizontally via unrecognized contact with infectious body fluids of close household contacts
(9). CHB is a dynamic disease influenced by the
interplay between the virus and host immune responses (16). Recent studies have shown HBV specific T cell responses in young immune tolerant
individuals (17,18), and that inactive CHB carriers
may be at risk of HCC (19). Thus, a revised terminology has been adopted to highlight the dynamic
nature of CHB (Table 3) (20–22). CHB carriers have
~25% lifetime risk of cirrhosis or HCC, which correlates with the severity of liver injury, viral load,
infection duration, male gender, and concomitant
Table 1: Guideline development using the Grade (grades
of recommendation, assessment development and
evaluation) Scale (level of evidence) according to study
design
Grade

Definition

I
II-1
II-2

Randomized controlled trials
Controlled trials without randomization
Cohort or case controlled studies
Multiple time series, dramatic uncontrolled
experiments
Opinion of respected authorities. Descriptive
epidemiology

II-3
III

www.gradeworkinggroup.org
Notes: Each recommendation was based on quality of the
supporting evidence/study design and graded as Class /
Grade: 1 (high), 2-A, 2-B, 2-C (moderate), or 3 (low) quality
evidence
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liver diseases, and rarely cause extrahepatic syndromes (23). Thus, all HBsAg+ patients should be
monitored.

HBV Hepatocellular Carcinoma (HCC) Surveillance

The annual incidence of HCC in non-cirrhotic
HBV-infected individuals is 0.5% in Asians, 0.2%
in Alaskan natives and ~0.3% in Caucasians
(23,24), but is unclear in Africans or North Americans blacks due to limited data. In cirrhotics, HCC
incidence is ~2–3% / year, with a 5-year incidence
of 15–20% (25). Known risk factors are age > 40,
male, immunocompromise, family history, cirrhosis, high HBV DNA (> 2,000 IU/mL), elevated ALT,
prolonged time to HBeAg seroconversion, genotype C, coinfection with hepatitis C virus (HCV),
hepatitis Delta (HDV), human immunodeficiency
virus (HIV); heavy alcohol use, non-alcoholic fatty
liver disease, and smoking (23). HBsAg titres may
correlate with HCC risk in patients with low level
viremia (26). Serum alpha-fetoprotein (AFP) was
utilized as a tumour marker, but HCC can occur
with normal AFP (27). Scoring systems have been
developed (mainly in Asian cohorts), to predict
HBV-related HCC, including the Risk Evaluation
of Viral Load Elevation and Associated Liver Disease/Cancer- (REVEAL-HBV) (28) and a nomogram using five predictors of HCC based on the
Risk Estimation for HCC in CHB study (REACHB) (29). The PAGE-B score based on platelets, age
and gender, was validated in Caucasian CHB patients on antivirals (30). The Toronto HCC risk index was developed to predict the 10-year risk of
HCC in cirrhotic patients and is the first Canadian
scoring system using readily available clinical parameters to risk-stratify patients (31). Surveillance
leads to an increase in detection of early stage HCC
amenable to curative therapy and improves survival. Biannual liver ultrasound is recommended
for HCC screening and the 6-month interval was
selected based on tumour doubling time and costeffectiveness analyses (32).

HBV Laboratory Testing

HBV serological markers (antigens and antibodies) diagnose infection and help identify the phase
of infection, while molecular markers (HBV DNA,
covalently closed circular (ccc)-DNA) indicate viral
replication and persistence (Table 2). HBV cccDNA
persists in the liver cell despite HBsAg loss or treatment-induced HBV DNA suppression, hence patients remain susceptible to reactivation and HCC
(33). HBV DNA quantification is used to guide
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Table 2: Summary of HBV serological tests
Anti-HBc
Anti-HBs

Immunization

IgG/IgM total

Anti-HBe

HBsAg

HBeAg

A marker of
immunization.
Anti-HBs will
be the sole
seromarker
present (with
history of
immunization)
A marker of acute
infection. May also
indicate severe
acute exacerbation
of chronic
infection, thus
requiring clinical/
epidemiological
history to
distinguish

Acute infection

Previous or
current
(chronic)
infection

IgM

A marker of
previous
infection
(following
seroconversion
and in association
with the
presence of other
HBV antibodies)

A marker of
infection/
infectivity

A marker of previous
or current infection,
A marker
depending on the
of viral
presence of other
A marker of
When
replication
serological and
chronic
positive
and
molecular markers
infection
≥ 6 months
infectivity
of HBV infection.
indicating
a marker
indicating
The presence of
the phase of
of chronic
the
anti-HBc in isolation
infection*
infection
phase of
is associated with
infection*
occult hepatitis B
(OHB).

HBeAg positive, anti-HBe negative: characterized by high HBV DNA and normal ALT (Phase 1) or elevated/fluctuating ALT levels
(Phase 2); HBeAg negative, anti-HBe positive: indicates the inactive carrier phase of chronic hepatitis associated with low HBV DNA and
normal ALT levels (Phase 3) or it indicates HBeAg negative chronic hepatitis in the context of fluctuating HBV DNA and ALT levels, often
due to the presence of mutations reducing or eliminating HBeAg expression (Phase 4), according to the revised classification system

*

treatment and indicate the phase of infection. Persistently high HBV DNA levels are a risk factor for
liver disease (28), increasing HBV DNA while on
treatment (especially with first generation NA) can
indicate antiviral resistance vs. noncompliance. Occult hepatitis B (OHB) defined as the presence of
HBV DNA in serum or liver in the absence of detectable HBsAg (34), has been associated with liver
disease and risk of HCC. OHB may lead to reactivation of resolved infection (anti-HBc positive, with or
without anti-HBs antibody, and HBsAg negative),
particularly during immunosuppressive therapy or

treatment of HCV co-infection with direct acting antivirals (DAA). HBsAg quantification (qHBsAg) is a
recent marker reflecting CHB natural history, with
putative cut-off values (35) associated with fibrosis risk in treatment-naïve HBeAg+ CHB, depending on genotype and ALT. Similarly, qHBsAg levels
< 100 IU/mL could signify immune control and inactive disease (36). Stopping rules for HBeAg+ and
HBeAg– patients treated with PEG IFN have been
established (37). The effect of NA treatment on HBsAg kinetics is less pronounced as NA do not inhibit
cccDNA. However, in HBeAg negative patients on
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Table 3: Phases of chronic HBV infection according to revised and classical definitions

Phase 1
HBeAg + Chronic
Infection, (Old
terminology
Immune Tolerance)

Phase 2
HBeAg+ Chronic
Hepatitis, (Old
terminology
Immune Active)

Phase 3
HBeAg–Chronic
Infection, (Old
terminology
Inactive Carrier)

Phase 4
HBeAg –Chronic
Hepatitis (Old
terminology,
HBeAg–negative
Chronic Hepatitis)

Phase 5
HBsAg negative/
Occult Hepatitis B,
OHB

HBsAg

Positive

Positive

Positive

Positive

Negative

HBsAb

Negative

Negative

Negative

Negative

Positive/Negative

HBeAg

Positive

Positive

Negative

Negative

Negative

HBV DNA IU/mL#

Often > 10

10 –10

Often < 2,000;
10 –10
sometimes > 2,000

Negative or Trace
amount

ALT

Normal

Elevated or
Fluctuating

Normal

Normal

Phase

Mostly in young
Young patients to
patients, but could fifth Decade with
extend into the
active hepatitis
fourth or fifth
decades

Variable duration
Mostly in older
with HBV immune
patients with
control
intermittent flare
of hepatitis

Immune clearance
of HBV or immune
control of the
virus with occult
hepatitis B

Non-invasive
fibrosis
assessment or
biopsy

Normal (recent data Abnormal
arguing may be at
higher risk HCC)

Normal or mildly
abnormal

Abnormal

Normal

Treatment

No

Yes

No (except
during immunesuppression)

7

4

7

3

No
Yes (if no signs of
spontaneous
seroconversion
as prolonged
duration of
hepatitis increases
fibrosis risk)

7

Often fluctuating

All patients should be fully evaluated including history, physical exam, liver tests etc., to determine need for treatment. #1 IU/mL = ~ 5
virus copies/mL

long-term NA, qHBsAg levels < 100 IU/mL are associated with a low risk of relapse (38). HBV genome
analysis provides information on the genotype and
mutations associated with drug resistance, immune
escape and HBeAg negative CHB (39). HBV genotyping and specialized mutation analysis may be
indicated in special clinical situations.

HBV Treatment

The objective of CHB treatment is to prevent the development of cirrhosis, liver failure and HCC but the
challenge is to identify those who are at risk for the
development of end-stage liver disease. Factors associated with risk of adverse outcomes include HBV
DNA, age, liver fibrosis, ALT, and genotype (40,41).
Long-term studies have correlated HBV DNA at
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recruitment with outcome and shown that the risk
of liver disease increases with higher HBV DNA (28).
However, these studies included a small number of
patients under age 30 and most were HBeAg negative, thus HBV DNA is a good predictor of risk of adverse outcomes mainly in HBeAg negative patients
older than 30 years. Other studies have shown a correlation, between ALT and outcome (albeit a weaker
association) (42). In study of > 3,000 untreated Asian
patients, those with normal ALT had the lowest risk
of HBV complications (43). However, the upper limit
of normal (ULN) for ALT used in many labs may
be too high for Asians with CHB. Therefore, expert
societies now endorse ULN for males and females
with CHB to be 35 and 25 U/L, respectively (20,21).
Patients with normal or near normal ALT may still

Executive Summary
Table 4: Seroconversion rates with hepatitis B
antiviral therapy. A: HBeAg seroconversion rates. B:
HBsAg seroconversion rates by the end of follow-up.
(The duration of follow-up was not the same in all
studies)

harbour significant liver disease and warrant treatment. To inform treatment decisions, there should be
other indicators which could include noninvasive fibrosis markers such as transient elastography (TE or
FibroScan®) or serum based fibrosis markers (i.e., FibroTest®), ultrasound, or liver biopsy showing moderate fibrosis and/or inflammation. TE > 10 kPa has
been correlated with cirrhosis in HBV patients and
FibroTest® > 0.8 is thought be a marker of advanced
fibrosis (44,45). Although liver injury is uncommon
if the HBV DNA is < 2,000 IU/mL, in some a liver
biopsy may be needed to confirm viral-induced liver
injury. HBeAg negative CHB is associated with more
advanced liver disease, and never completely remits
spontaneously, thus treatment may be necessary.
Young adults who are HBeAg positive usually have
very high viral loads (> 7 log10 IU/mL) , yet often
have no or minimal liver disease, and immediate
treatment may not be necessary, even with elevated /
fluctuating ALT (46), although this is questioned
by recent studies (18). Overall treatment decisions
should be based on age, HBV DNA, HBeAg status,
and evidence of liver disease (ALT elevation, fibrosis
or inflammation on biopsy or noninvasive assessment) (Figure 1).
Antiviral agents licensed to treat hepatitis B include lamivudine (LAM), adefovir (ADV), telbivudine (TBV), entecavir (ETV), tenofovir disoproxil
fumarate (TDF), tenofovir alafenamide (TAF) and
pegylated interferon alpha (Peg-IFN) (Table 4) (47).

Duration of
treatment

HBeAg
seroconversion rate

Pegylated interferon 24–48 weeks 29–32%
1 year

17–20%

3 years

40%

1 year

12%

3 years

43%

1 year

21%

3 years

39%

1 year

22%

2 years

33%

1 year

21%

7 years

40%

1 year
Tenofovir
Alafenamide (TAF) 2 years

10%

Lamivudine

Adefovir

Entecavir

Telbivudine

Tenofovir Disoproxil
Fumarate (TDF)

18%

HBeAgpositive or
negative

HBV DNA <2,000 IU/mL

ALT
normal

ALT elevated
for 3-6
months

No treatment.
Monitor every 3
months with ALT
and HBV DNA

Rule out other
causes of liver
disease

HBV DNA >2,000 IU/mL

ALT
normal

Monitor every 3
months.
Assessment of
hepatic fibrosis and
treat if significant
disease

ALT elevated
for 3-6
months

Treat

Figure 1: Proposed clinical algorithm for selecting HBV patients for antiviral therapy. In general patients at risk for liver disease and
needing therapy have persistently elevated ALT (normal < 25 U/L in females, < 35 U/L in males), and elevated HBV DNA. However
normal ALT may not rule out liver disease risk and can fluctuate over time. Due to increased HCC risk with age, some experts are
suggesting treating older patients (> age 35 or 40 years) with ongoing viremia regardless of ALT levels or fibrosis status.
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LAM, ADV and TBV are second-line, and although
combination therapy may be appropriate in some,
there is little data to support routine use. HBV antiviral resistance is a minor issue if using first-line
NA with a high barrier to resistance (TDF, TAF and
ETV). Patients treated with NA should be monitored for viral breakthrough, decline in renal function and metabolic bone disease. There is conflicting
data on the durability of NA response even despite
consolidation therapy in HBeAg positive patients
who have HBeAg seroconversion (48,49), and > 50%
HBeAg negative patients relapse after discontinuation of NA therapy even after many years. Thus, all
patients who discontinue NA should be monitored
to rule out post-treatment relapse. Periodic TE or
other noninvasive fibrosis tests and HCC screening
should be done. There is evolving data on qHBsAg
testing to guide NA treatment and qHBsAg is a robust predictor of response to Peg-IFN therapy (37).
IFN (Peg-IFN) have antiviral and immunomodulatory properties and can induce long-term immunological control. Advantages of IFN versus NA
therapy include finite duration and no resistance,
but disadvantages are the systemic side effects and
subcutaneous injection. IFN is contraindicated in
decompensated cirrhosis, but may be considered
in patients with preserved hepatic synthetic function without portal hypertension. Peg-IFN for 48
weeks can be considered in HBeAg positive, and
as well as carefully selected HBeAg negative patients. Details on Peg-IFN treatment administration, selection, monitoring, and early stopping
rules based on qHBsAg levels is provided in the
full guidelines document. An online calculator is
available to predict treatment response in HBeAg+
patients (50) (www.liver-GI.nl/peg-ifn).
Tenofovir disoproxil fumarate (TDF) is an oral
nucleotide reverse transcriptase inhibitor. TDF is
effective in treatment-naïve HBeAg positive and
HBeAg negative CHB. Phase 3 studies (51) reported
HBV DNA suppression and normalization of ALT
in most, and HBeAg loss in 59% of HBeAg positive
patients and HBsAg loss in 12% of patients after
7 years. At the end of 5 years, 80% had improvement
in liver histology, including patients with cirrhosis
at baseline (52). Nephrotoxicity and hypophosphatemia with long term therapy were uncommonly
reported. No confirmed cases (i.e., based on in vitro
testing) of TDF antiviral resistance was documented
after 8 years of treatment (53). Tenofovir alafenamide
(TAF) is a novel prodrug of tenofovir. TAF is given
at a lower dose but is delivered more efficiently into
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hepatocytes. In phase 3 studies, TAF was compared
with TDF for 2–3 years, followed by 5 years of openlabel TAF (54,55). Although virologic and serologic
responses were similar, higher rates of ALT normalization were seen in those on TAF. Moreover, eGFR
as well as bone mineral density changes were less
common in the TAF treated group. Although TAF
has not been studied in antiviral-resistant patients, a
small number in the registration studies had LAM,
ADV and ETV-resistant mutations at baseline, and response to TAF was similar. Based on in vitro studies
and case reports, TAF is expected to be active against
antiviral-resistant HBV (56). Entecavir (ETV) is a selective guanosine analogue and a potent inhibitor of
HBV replication that is well tolerated. In treatment
naïve patients, HBeAg seroconversion is similar to
other oral NA, ETV-treated patients had higher rates
of HBV DNA suppression and histologic improvement compared with LAM (57). Only 1–2% of treatment naïve subjects developed ETV resistance after
5 years (58) compared with > 50% resistance in those
with prior LAM resistance (59). In HBeAg negative
patients, virologic suppression and histologic improvement were significantly higher compared with
LAM. In a real-world study after 7 years of ETV, 99%
maintained HBV DNA suppression, 98% normalized
ALT, 82% achieved HBeAg seroconversion, and resistance was reported in 1.2% of patients (60). In a study
of LAM-refractory patients treated with high dose
ETV (1 mg daily), only 20% achieved undetectable
HBV DNA, and 8% developed ETV resistance which
increased with duration of therapy (61). ETV is not
recommended for LAM-resistant HBV (Figures 2–3).

HBeAg
positive

HBeAg
negative

TDF,
TAF,
ETV or
PEG IFN

TDF,
TAF or
ETV

Figure 2: Algorithm for selection of specific agents for
hepatitis B. The recommended first line oral nucleos(t)ide
analogue therapy is tenofovir disproxil fumarate (TDF),
tenofovir alafenamide (TAF), or entecavir (ETV) if patients
have no pre-existing resistance to lamivudine. TAF or ETV
may be considered in selected populations that have or
are at risk for renal disease or metabolic bone disease.
Some HBeAg positive patients (high ALT, Genotype A or
B, lower HBV DNA levels) may respond to finite therapy
with pegylated-interferon (Peg-IFN).

Executive Summary

HBV-related
cirrhosis

HBV DNA ≥ 2,000
IU/mL

Treat using ETV,
TDF or TAF.
Consider
combination TDF /
ETV therapy

HBV DNA < 2000
IU/mL

Consider
treatment.
Treat with ETV,
TDF or TAF

Figure 3: Suggested algorithm for management of
patients with hepatitis B viral cirrhosis. Cirrhotic
patients are at high risk of hepatic decompensation
with virological and biochemical (hepatic) flares and
progression to HCC. Thus, potent nucleos(t)ide analogue
therapy is recommended with Tenofovir (TDF) or
Entecavir (ETV, if no history of lamivudine resistance).
Some studies indicate that initiating combination therapy
is beneficial in rapidly suppressing viral load in patients
with cirrhosis.

Management of HBV and Pregnancy and
Prevention of Mother-to-Child Transmission

All Canadian health care jurisdictions mandate
prenatal HBsAg screening (13). Decisions on antiviral therapy in women of childbearing age or in
early pregnancy should consider the severity of
HBV-related liver disease and the antiviral safety.
Peg-IFN is contraindicated in pregnancy, thus
pregnant women and those of childbearing age
who require immediate treatment should be initiated on a NA that is safe in pregnancy. Women who
become pregnant while already on therapy, should
continue treatment with a drug safe in pregnancy.
Studies in pregnant women using LAM, TBV or
TDF demonstrate no evidence of harm to the fetus
(62–64) including data in the Antiretroviral Pregnancy Registry (65). TDF is the preferred NA due
to lack of resistance, LAM and TBV may be used if
TDF is contraindicated.
Administration of hepatitis B immunoglobulin (HBIG) and HBV vaccine within 12 hours of
birth followed by second and third vaccine doses
at 1 and 6 months in infants born to HBsAg positive women has been shown to decrease the risk of
mother to child transmission (MTCT) from > 90%
to ~10%. The primary risk factor for immunoprophylaxis failure is high HBV DNA levels (66). LAM,
TBV and TDF have been shown to further decrease
MTCT risk (62–64). In a randomized controlled

trial of TDF vs. placebo in mothers with HBV DNA
> 200,000 IU/mL (with immunoprophylaxis administered to all infants) (64), MTCT occurred in
7% of placebo vs. none in the TDF group. In contrast, a second double blind clinical trial of 331
women with median HBV DNA 1.0 × 108 IU/mL
randomized to placebo (N = 163) vs. TDF (N = 168)
at 28 weeks of gestation, showed that 2% of infants
in placebo group were infected compared with 0%
in TDF group, with no statistical significance between groups. However, in the second study, it was
noted that all infants received very early immunoprophylaxis (within 1.2–1.3 hours after birth), 5
doses of the HBV vaccine and TDF treatment was
started earlier (at 28 vs 30–32 weeks) (67). Given
this robust data on efficacy, safety and resistance
profile, TDF is recommended for prevention of
HBV MTCT. Therapy should be initiated at 24–32
(~28) weeks of gestation, or earlier initiation in
those with risk factors for pre-term labour, pregnancy with multiples, and women undergoing
invasive procedures, such as amniocentesis, or in
women with a viral load greater > 9 log10 IU/mL.
The optimal duration of NA therapy post-partum
(if given to prevent MTCT) is uncertain, prolonging therapy 4–12 weeks postpartum decreases the
likelihood of ALT flares, however these are generally mild and self-limited (68). Breastfeeding is
not contraindicated. TDF is excreted in breastmilk
but at low concentrations (69) and HBV is detectable in breast milk but does not increase risk (70).
As Cesarean section does not further decrease the
risk of MTCT, it is not recommended outside of obstetrical indications (71). As prevention strategies
cannot eliminate risk, babies should be tested for
anti-HBs and HBsAg at 1–4 months after the last
vaccine dose to confirm immunity (13). Although
the incidence of vaccine escape mutations is rare,
there are case reports and if indicated, repeat testing at an older age (66).

HBV Infected Health-Care Providers

All susceptible HCWs should be vaccinated for
HBV (13). Since the introduction of HBV screening in the 1970’s, there have been ~400 HCW to
patient transmission (72). Synthesis of the data
suggest that HCWs not involved in exposureprone procedures (EPPs) do not transmit HBV
unless there is a breach in Infection Prevention
Control (IPC) practices (72,73). Defining EPPs remains challenging due to varying surgical techniques and individual patterns of practice, but
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EPP’s are defined as procedures that occur in areas difficult to access and risk of puncture wound
(74,75). The Centers for Disease control (CDC)
categorize only a limited number of EPP as Category I (increased risk for the transmission of HBV
from HCW to patient (73)). Although the lowest
HBV DNA documented in a surgeon transmitting HBV to a patient is 4 × 104 virus copies / ml
(6.9 × 103 IU/ml), viral load cut-offs of 200–2,000
IU/ml have been recommended in Europe (20,72)
and in the United States (73,74). The PHAC has
set a threshold of 1,000 IU/ml (or 2,000 IU/mL
in the province of Quebec (76)). Anti-HBV NA
will suppress HBV DNA in most, and is recommended in HCWs who engage in EPPs. As a level
of 1,000 IU/ml does not align with indications for
therapy, the pros and cons of initiating NA should
be discussed. All HCWs with CHB should be under the care of a physician with expertise in HBV
management and understand IPC practices to
minimize the risk of transmission.

Management of Hepatitis B
in Immunosuppressed Patients

Both HBsAg positive as well as HBsAg negative,
anti-HBc positive individuals undergoing immunosuppressive (IS) therapy are at risk for severe HBV reactivation, which is classified as high
(> 10%), moderate (1–10%) or low risk (< 1%)
(77,78) (Table 5). All candidates for IS should be
screened for HBsAg, anti-HBc and anti-HBs, those
who are non-immune should be vaccinated (13).
In those at lower risk for reactivation, monitoring is recommended, whereas those at higher risk,
should receive prophylactic NA therapy. Although
the use of LAM in this setting has been extensively
studied (79), recent studies have shown potent
NA’s such as ETV are superior in the prevention
of reactivation in those at high risk (80). The risk
of HBV reactivation continues after IS completion,
thus NA therapy should continue for at least 6–12
months and even longer in those undergoing potent IS with B-cell depleting therapy (up to 2 years)

Table 5: Risk of HBV reactivation with immunosuppression/chemotherapy in HBsAg positive and HBsAg negative, anti-HBc
positive patients
Risk group

HBV serology

High-risk group (> 10%) HBsAg positive OR
HBsAg negative/anti-HBc positive (high
risk regardless of anti-HBs titre levels)

Moderate-risk
group (1%–10%)

Low-risk group (< 1%)

Immunosuppressive/chemotherapy
• B cell-depleting agents such as rituximab and
ofatumumab

HBsAg positive

• Anthracycline derivatives such as doxorubicin and
epirubicin
• Corticosteroid therapy for ≥ 4 wk (prednisone
equivalent > 10–20 mg/day)

HBsAg positive OR
HBsAg negative/anti-HBc positive (may
be lower risk and monitoring sufficient
if high anti-HBs titres > 100 IU/L)

• TNF-α inhibitors: etanercept, adalimumab, certolizumab,
certolizumab, infliximab
• Other cytokine inhibitors and integrin inhibitors:
abatacept, ustekinumab, natalizumab, vedolizumab
• Tyrosine kinase inhibitors: imatinib, nilotinib, ibrutinib

HBsAg positive

• Corticosteroid therapy for ≥ 4 wk (prednisone
equivalent < 10 mg/day)

HBsAg negative/anti-HBc positive (may
be lower risk and monitoring sufficient
if high anti-HBs titres > 100 IU/L)

• Corticosteroid therapy for ≥ 4 wk (prednisone
equivalent > 10–20 mg/day)
• Anthracycline derivatives: doxorubicin and epirubicin

HBsAg positive OR
HBsAg negative/anti-HBc positive
(low risk especially if high anti-HBs
titres > 100 IU/L)

• Traditional immunosuppressive agents: azathioprine,
6-mercaptopurine, methotrexate
• Intra-articular corticosteroids
• Corticosteroid therapy for ≤ 1 wk

HBsAg negative/anti-HBc positive
(low risk especially if high anti-HBs titres
> 100 IU/L)

• Corticosteroid therapy for ≥ 4 wk (prednisone
equivalent < 10 mg/day)
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glomerulonephritis (MPGN), membranous nephropathy (MN), polyarteritis nodosa, IgA
nephropathy, mesangial proliferative glomerulonephritis, and amyloidosis (83). In HBV associated
glomerulonephritis (GN), circulating immune
complexes deposition in the renal glomeruli can
cause severe destruction of the glomeruli. In children, GN is usually self-limited but in adults, HBV
induced GN can progress to renal failure. An immune complex serum-sickness like syndrome can
cause self-limiting arthritis and dermatitis, and
cryoglobulinemia has been reported in association
with CHB. Treatment is recommended with potent NA that have lower nephrotoxicity (i.e., ETV
or TAF).

(81). With development of novel immune modulating therapy, the risk of HBV reactivation is unclear
at the time of introduction into clinical use, hence
monitoring ALT and HBV DNA is recommended
(Figure 4).

HBV Associated Renal Disease
and Management of Hepatitis B in Patients
with End-Stage Renal Disease

Extrahepatic manifestations of HBV may occur
in CHB through circulating immune complexes
deposition and complement activation. A kidney
biopsy demonstrating HBV antigen deposition
is required for diagnosis (82). Renal extrahepatic
manifestations include membranoproliferative

All patients receiving IS
Check HBsAg, anti-HBs
& anti-HBc

All negative

Vaccinate in
accordance with
NACI guidelines

HBsAg (−)
Total anti-HBc (+)

HBsAg (+)
Consult HBV expert:
Indications for therapy
independent of IS?

Yes - treat

No – review
IS regimen

Moderate/High risk IS
regimen

≥ 6mo or any potent IS
Treat with TDF, TAF or
ETV
Continue × 1yr after end of
IS (18mo if potent IS)

Monitor ALT q3mo & HBV
DNA while on therapy and
at least 12mo after
stopping antiviral therapy

Low risk IS

Low/Moderate + High
risk IS regimens

Prophylaxis not required
Monitor ALT q3mo & HBV
DNA q6 -12mo+while on IS
therapy

If HBV DNA becomes
detectable, reassess
indications for therapy

Potent IS (B celldepleting agents such as
rituximab and
ofatumumab;
haematopoietic stem cell
transplant or organ
transplant)
Start LAM. (Alternative
TDF, TAF or ETV)
Continue × 12-18 mos
after end of IS

Monitor ALT q3mo &
HBV DNA q3-6mos while
on and at least 12 mos
after stopping antiviral
therapy

Figure 4: Algorithm for Management of hepatitis B in Immuno-suppressed patients. All patients should be screened for HBV
and offered vaccination if at risk. HBsAg positive patients should receive prophylaxis with most regimens. HBsAg negative, antiHBc positive patients with immunosuppression may be treated with first generation NA (LAM) due to lower risk of resistance in
those with undetectable HBV DNA.
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All anti-HBV NA undergo renal clearance and
have been shown to impact renal function in some
patients due to alteration in tubular transport,
and mitochondrial injury. Cases of severe tubular
damage leading to Fanconi syndrome have been
described with TDF, especially in HBV-HIV coinfection (84,85), with reports of eGFR improvement after switch to ETV. Although eGFR declines
are more common with TDF, other NA have also
shown a risk for renal injury (86). In patients with
chronic kidney disease, options include TDF, ETV
or TAF. TDF and ETV require dose adjustment for
eGFR < 50 ml/min, while TAF does not require
dose adjustment if eGFR ≥ 15 ml/min. TAF was
shown to be superior to TDF in preservation of renal function and less progression to chronic kidney
disease (54,55,87). There are also data showing reduced proteinuria, albuminuria and tubular protein losses in HIV-HBV coinfected individuals on
TAF (88). We recommend either ETV or TAF as first
line if eGFR is less than < 60ml/min, with preference to TAF among patients with prior exposure
and/or resistance to LAM. In dialysis patients or
eGFR < 15 ml/min, treatment options include renally-dosed ETV or TDF.

Management of Hepatitis B
and Decompensated Cirrhosis

It is estimated that patients with HBV-related cirrhosis will progress to decompensated cirrhosis at
a rate of 3% annually. The 5-year survival rate is
84% in patients with compensated cirrhosis, but
only 14%–35% in decompensated cirrhosis (89). In
a cirrhotic patient, decompensated cirrhosis is defined by new onset episode of jaundice, or by the
presence of ascites, hepatic encephalopathy or variceal bleeding. In patients with advanced cirrhosis,
risk factors for short-term mortality are hepatic
dysfunction (low serum albumin, low platelets, increased serum bilirubin), the presence of ascites or
hepatic encephalopathy, advanced age, and portal
hypertension (90). Patients with decompensated
cirrhosis should be referred for liver transplantation (LT) and treated with NAs. High Child-Pugh or
Model for End-Stage Liver Disease (MELD) scores
are predictors of poor survival. In patients with
decompensated cirrhosis, NA must be started as
soon as possible and continue lifelong (91,92). PegIFN is contraindicated in patients with severe liver
disease, ETV or TDF are preferred in view of their
potency and low rates of drug resistance. There
are a few reports in patients with decompensated

S16     Canadian Liver Journal Fall 2018

liver disease of NA induced lactic acidosis by inhibiting mitochondrial polymerase γ in liver and
muscle (93). Because of its favourable safety profile
with regards to kidney function, TAF could be an
option in patients with decompensated cirrhosis,
but safety data is lacking. NA treatment leads to
clinical improvement in 40–50% with decompensated HBV cirrhosis and approximately one third
of them can be delisted for transplant (91).

Management of Hepatitis B
in Liver Transplantation

Due to the efficacy of NAs, HBV-related severe liver
disease has become an uncommon indication for
LT, other than HBV-related HCC. Recurrent HBV
infection after transplant was a major problem, but
it is now very rare with the usage of HBIG and NA
which prevents reinfection of the graft in > 95%
of cases (94). All HBV patients considered for LT
should be treated with NAs in order to achieve undetectable HBV-DNA levels pre-transplant. ETV or
TDF are recommended with TDF preferred for patients with prior LAM resistance (95). ETV is preferable in patients with post-LT renal impairment
(96). There is variation in transplant centre practise
regarding HBIG usage, generally sub-cutaneous or
intra-muscular HBIG is used (97), and can be discontinued at 6–12 months with NA monotherapy
in selected patients with a low risk of HBV recurrence (98). HBsAg-negative LT recipients receiving
a liver from a donor with evidence of past HBV
infection (HBsAg-negative and anti-HBc-positive) are at risk of HBV reactivation due to IS and
should receive NA prophylaxis, LAM is a reasonable choice especially if high anti-HBs titres (99).

Management of Acute Hepatitis B Infection

Antiviral therapy is usually not necessary in acute
hepatitis B, as 90–95% of immunocompetent adults
will recover spontaneously. Severe or fulminant
acute hepatitis B is rare but life-threatening. Severe
acute hepatitis B is defined by the presence of coagulopathy (INR> 1.5) or marked jaundice for > 4
weeks, and fulminant hepatitis by the presence of
hepatic encephalopathy. Two small randomized
controlled trials of LAM vs. placebo in patients
with severe acute hepatitis B found no difference
in clinical outcomes (100,101). Despite the lack of
strong evidence, NA therapy is recommended in
all patients with severe acute hepatitis B who are
candidates for LT to reduce the risk of recurrent
hepatitis B after transplant (20,21).

Executive Summary

Management of HBV and Human
Immunodeficiency Virus Co-Infection

All people living with HIV should be screened for
HBV infection, and if non-immune, should receive
the HBV vaccine (6). Co-infection is associated
with more rapid liver fibrosis progression, cirrhosis and risk of HCC (102). TDF, TAF, and LMV are
active against both HIV and HBV, and should be
included in HIV antiretroviral regimens, irrespective of CD4+ T cell count. Monitoring for HBVspecific immune reconstitution for 3 months after
treatment initiation is recommended (102). There
is a risk for proximal tubular nephropathy and osteopenia, especially with TDF. Emerging data suggests anti-HIV and HBV efficacy as well as safety
in HIV-HBV co-infected TAF recipients, hence TAF
may be the preferred NA (88). HIV infection is not
a contraindication to LT as post-LT outcomes are
comparable to HBV mono-infection (103).

Management of HBV and Hepatitis C Virus
(HCV) Coinfection

Due to shared risk factors, HBV and HCV can be
found concurrently and screening for both is recommended. In HBV/HCV co-infection, fibrosis
progression and HCC risk is increased (104). There
is a risk of HBV flare in HBsAg positive individuals initiating HCV DAA therapy. Based on suboptimal data, this risk appears to be low but can
result in fulminant hepatitis (105). Co-initiation of
a HBV antiviral with DAA dosing should be considered with HBV NA therapy maintained for 12
weeks following anti-HCV DAA completion (106).
An acceptable alternative is to monitor without initiation of HBV antiviral. Irrespective of whether a
HBV antiviral is initiated, liver enzymes and HBV
DNA levels should be monitored while on DAA
therapy up to 24 weeks following completion
(20). ALT monitoring is advised for HBsAg negative / anti-HBc positive individuals, especially if
cirrhotic. The incidence of HBV flares with DAA
treatment is uncommon (< 10% low-level HBV viremia) in the anti-HBc positive population (105)

Management of HBV-Hepatitis Delta Virus
(HDV) Coinfection

The HDV relies on HBsAg for viral entry (107),
and is spread by similar blood-borne or sexual
transmission routes, either simultaneously or as a
superinfection. Approximately 15 million people
worldwide have HDV coinfection (108). In the
US and Europe ~8% of HBV carriers have HDV

co-infection, especially in PWID (109). The screening test is HDV antibody and HDV RNA to confirm active infection (109). Compared with HBV
mono-infection, co-infected individuals are more
likely to develop end-stage liver disease (108).
Non-invasive assessment of fibrosis and other
scores are not well validated in HDV/HBV patients, hence liver biopsy is needed to stage disease
(110). The anti-HBV NA are not effective, Peg-IFN
is the only approved therapy (111) but is effective
in ~20–30% (112) and late relapse is often observed
(113). Long-term follow-up of Peg-IFN treated patients show lower likelihood for liver disease progression (114). A clinical score has been developed
to predict patients that are at increased risk of liver
related complications, and should be considered
for IFN treatment (115). There is a reported risk of
HBV reactivation with suppression of HDV, hence
monitoring for HBV flares is recommended during Peg-IFN therapy, and consider NA to block
residual HBV replication especially in those with
cirrhosis. HDV/HBV co-infected patients with cirrhosis should undergo HCC surveillance.

Management of Hepatitis B in Pediatric
Patients

There is limited recent Canadian data on HBV
prevalence in pediatrics. In 2009, Statistics Canada reported a prevalence of ~0.4% in 14–49 age
group, thus including some adolescents, especially
in non-Caucasian, foreign-born children. A recent
report from an Ontario pediatric centre noted that
85% of HBV infected children was Asian (116). In a
Quebec series, ~43% were Asian (mostly adopted
from Asia) (117). The majority of children are asymptomatic at presentation but rarely may present
with acute liver failure. Asian children (infected by
vertical transmission) show delayed HBeAg seroconversion, compared with those infected horizontally. HBeAg seroconversion occurs < 10 years for
the latter, and in puberty (118) for those infected
vertically (117). Factors predicting HBeAg seroconversion include increased ALT, HBV DNA decrease
(119) and, inflammatory activity on liver biopsy.
Overall, the presence of severe hepatitis or fibrosis are infrequent in children with CHB. Treated
children show a tendency to undergo HBeAg seroconversion faster than untreated patients, however, by age 18 the difference is not significant.
Approximately 20% show spontaneous HBsAg /
anti-HBs seroconversion by age 18, mainly in children infected horizontally that have already shown
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HBeAg seroconversion (120). Extrahepatic complications are rare (< 1%), and usually require treatment. HDV co-infection is rare and associated with
more rapid fibrosis progression (121). Cirrhosis occurs in 3% of infected children, usually at young
age, with increased risk for HCC, although HBeAg
and HBsAg seroconversion leads to fibrosis regression. HBeAg negative hepatitis is observed in ~5%
of children especially in children of Mediterranean
descent with HBV genotype D infection (122).
Children with normal ALT and low level HBV
DNA usually have a favourable long-term outcome
(122). Although the available therapies can induce
HBeAg seroconversion ~ 3 years earlier than spontaneous seroconversion (46,117,122–125), the long-term
benefits of this shorter window remain unknown.
Accordingly, the decision to treat HBV should
account for the presence and degree of p
 ersistent inflammation associated with high HBV DNA levels
balanced with the cost and limited long-term data on
exposure to treatment. Data predominantly based
on studies in Asia suggest earlier treatment should
be considered even in young p
 ersons with normal
liver enzymes (18,126). At present, non-invasive
evaluation of the liver by TE has not been validated,
hence liver biopsy may be needed to accurately
stage liver disease in children. In general treatment
indications and monitoring in pediatrics are similar
to adults (i.e., elevated ALT, HBV DNA > 2,000 IU/L,
severe liver inflammation and fibrosis, cirrhosis,
extrahepatic disease). A detailed discussion of all
treatment options and dosing is provided in the
online full guidelines (https://canlivj.utpjournals).
ETV and TDF are first line therapy. ETV has been
used > 2 years of age (dose of 0.015 mg/kg, maximum of 0.5 mg/day) in children < 32.5 kg and 0.5
mg/day in those > 32.6 kg for > 1 year. HBeAg seroconversion and HBV DNA < 50 IU/mL was 24.2%
vs. 3.3% in placebo at week 48 (p< 0.0008). Emergent
resistance was 2.6% at the end of 2nd year of treatment (127). TDF has been used > 12 years old at dose
of 300 mg daily > 1 year. After 42 weeks, HBeAg
seroconversion was 21% vs 15% (ns) in the placebo
group. No adverse event was recorded; however,
monitoring of renal function is suggested (128).

Conclusion

Hepatitis B leads to significant morbidity and mortality in many Canadians. All provinces and territories
should offer universal infant / neonatal vaccination.
There should be systematic programs for screening of high risk groups and linkage of individuals
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to care. Advances in HBV virological / serological
diagnostic tests, non-invasive tests for assessment
of liver disease and antiviral therapy has led to improved prognosis for many patients diagnosed with
hepatitis B. Current treatment does not offer a virological or a functional cure for hepatitis B and there
are new therapies in development for CHB. These
guidelines summarize current best practice management but also to highlight the need for increased
resources for treatment and research on hepatitis B
pathogenesis and epidemiology in Canada.
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LIST OF ABBREVIATIONS
ADV
AFP
ALT
AMMI
AGREE-II
Anti-HBs
Anti-HBc
Anti-HBe
CASL
CNDSS
CHB
CDC
DAA
EPP
ETV
eGFR
GRADE
GN
HBV
HBV cccDNA
HBcrAg
HBIg
HBsAg
HBeAg

– Adefovir
– Alpha-fetoprotein
– alanine aminotransferase
– Association of Medical
Microbiology and
Infectious Disease Canada
– Appraisal of Guidelines for
Research & Evaluation
– Antibody to HBsAg
– Antibody to HBV core
– Antibody to HBeAg
– Canadian Association for the
Study of the Liver
– Canadian Notifiable Disease
Surveillance System
– Chronic Hepatitis B
– Centers for Disease Control
– Directly Acting Antiviral Therapy
– Exposure Prone Procedures
– Entecavir
– Estimated Glomerular Filtration
Rate
– Grades of Recommendation,
Assessment Development and
Evaluation
– Glomerulonephritis
– Hepatitis B Virus
– HBV covalently closed circular
DNA
– HBV Core Related Antigen
– Hepatitis B Immune Globin
– Hepatitis B Surface Antigen
– HBV E antigen
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HCC
HCW
HCV
HDV
HIV
IS
IU / mL
IFN or
(PEG-IFN)
IPC
LAM
MELD
MPGN
MSM
MTCT
NA
NTCP
PAN
PrEP
PWID
pgRNA
qHBsAg
OHB
TBV
TAF
TDF
TE
TLR
YMDD

– Hepatocellular Carcinoma
– Health Care Workers
– Hepatitis C Virus
– Hepatitis Delta Virus
– Human Immunodeficiency Virus
– Immunosuppressive Therapy
– International Units / millilitre
– Interferon or Pegylated Interferon alpha
– Infection Prevention and Control
– Lamivudine
– Model for End-Stage Liver
Disease
– Membranoproliferative
Glomerulonephritis
– Men Who Have Sex with Men
– Mother to Child Transmission
– Nucleos(t)ide Analogues
– Sodium Taurocholate
Cotransporting Polypeptide
– Polyarteritis Nodosa
– Pre-Exposure Prophylaxis
– Persons Who Inject Drugs
– HBV pregenomic RNA
– Quantitative Hepatitis B Surface
Antigen
– Occult Hepatitis B
– Telbivudine
– Tenofovir Alafenamide
– Tenofovir Disoproxil Fumarate
– Transient Elastography
– Toll Like Receptor
– tyrosine-methionine-aspartateaspartate
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