
CASL/AMMI 2025 GUIDELINES

The management of chronic hepatitis B: 2025 Guidelines update from
the Canadian Association for the Study of the Liver and Association of

Medical Microbiology and Infectious Disease Canada

Clinical Practice Guidelines Committee Chair: Carla Osiowy PhD1,2, Panel Members:
Fernando Alvarez MD3, Carla S CoffinMD, MSc4,5, Curtis L Cooper MD6, Scott K Fung MD7,

Hin Hin Ko8, Sébastien Poulin MD, MSc9, Jennifer van Gennip BSc10

ABSTRACT
Chronic hepatitis B virus (HBV) infection poses significant public health challenges in Canada, particularly among
newcomers from regions with high HBV prevalence. In alignment with the World Health Organization’s goal of HBV
elimination by 2030, this 2025 guidelines update—developed jointly by the Canadian Association for the Study of the
Liver (CASL) and the Association of Medical Microbiology and Infectious Disease (AMMI) Canada—presents recom-
mendations for universal adult HBV screening, vaccination, laboratory assessment, and treatment. These guidelines
emphasize patient-centred care, early diagnosis, and expanded antiviral treatment, including for individuals in the
indeterminate or grey zone and special populations such as pregnant individuals, children, and those coinfected with
HIV, hepatitis C, or hepatitis D. Notably, the guidelines recommend reflex HDV testing and routine use of quantitative
HBsAg to supportmanagementdecisions. Theseevidence-based recommendations are informedbyexpert consensus,
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KEY POINTS

• Universal screening
• Universal vaccination (in those not immune)
• Expanded treatment
• Urgent need for investment in research on
HBV in Canada

• Patients at the centre of decision making for
their own care, with values and preferences
prioritized

Hepatitis B virus (HBV) infection continues to
ignificantly impact the health of Canadians, par-
icularly among newcomers to Canada from re-
ions of increased HBV prevalence. Canada has
ndorsed the World Health Organization (WHO)
lobal Health Sector Strategy for HBV elimination
y 2030 (1) and has also developed a 2024-2030
ction plan (2) to address sexually transmitted and
lood-borne infections (STBBI), including HBV. Al-
hough there are gaps in HBV surveillance in
anada, limiting a complete understanding of
BV prevalence and trends, the estimated num-
er of people living with chronic HBV is 262,000
3). According to the Canadian Notifiable Disease
urveillance System, the rate of HBV infection
er 100,000 was 9.22 in 2021 (4), or 3,524 cases.
his is likely an underestimate, due to gaps in
eporting and a failure to diagnose all infected
ndividuals.
Chronic HBV infection in Canada dispropor-

ionately affects non-Canadian born individu-
ls (5,6). Approximately 23% of the Canadian
opulation in 2021 was comprosed of immi-
rants and refugees to Canada (7), with most
ewcomers having a country of birth associated
ith an increased prevalence of HBV infection

8). Considering the important economic, social,
nd cultural contributions of immigrants and new-
omers to Canada, it is important to maintain an
dequate infrastructure to support immigration-
ased growth, including within our health care
ystem (9). This requires considering the ways that
he health needs of migrants differ from those
f individuals born in Canada. Vaccination, early

detection, and linkage to care can lead to better
outcomes and avoid needless suffering for individ-
uals, elevate the immigrant workforce, and ease
the future strain on Canada’s health care sys-
tem by avoiding cases of liver disease and liver
cancer.

The HBV guidelines committee have limited
the scope of this update to include new rec-
ommendations for HBV screening and vaccina-
tion, hepatitis D virus (HDV) screening, labora-
tory assessment of HBV and HDV, treatment of
HBV, including management of patients in the
indeterminate phase or grey zone, and manage-
ment of HBV in special populations. The recent
WHO recommendations calling for a broader treat-
all approach are discussed in the context of the
Canadian health care system (10). Finally, the com-
mittee highlighted the importance of the patient
voice and patient-partnered care (11).

UPDATED GUIDELINES DEVELOPMENT
The panel responsible for the updated HBV
guidelines were chosen in consultation with the
Guidelines Committee of the CanadianAssociation
for the Study of the Liver (CASL). Eight authors
were chosen based on their expertise in HBV
treatment, management of special populations,
epidemiology, laboratory assessment, and
patient-partnered care. Specific sections of the
2018 HBV Management Guidelines were selected
for updating, and recommendations were made
based on expert guidance, recent literature, and
international guidelines. The recommendation
decision process and grading were consistent
with the Oxford 2011 Levels of Evidence (12,13)
and included iterative discussion and consensus
among panel members. These updated guidelines
were reviewed, modified, and enhanced through
the lens of patient-centred advocacy through
the inclusion of the Executive Director for a
national coalition of organizations responding
to viral hepatitis (Action Hepatitis Canada).
Inclusion of such authorities is essential, in that
evidence-based recommendations and guidance
proving outcomes, reducing stigma, and informing

s Disease (AMMI) Canada; Canadian Association for
ecent literature, and international standards, with the aim of im
uture policy and research priorities.

EYWORDS: Association of Medical Microbiology and Infectiou
he Study of the Liver (CASL); update; guidelines; hepatitis B
Canadian Liver JournalMay 2025 369



C Osiowy, F Alvarez, CS Coffin, et al

are complemented by patient and public health
considerations. The current document was also
reviewed by CASL and Association of Medical
Microbiology and Infectious Disease Canada
(AMMI) members and revised following further
discussion and recommendations.

The recommendations provided in these con-
densed guidelines serve as an update to relevant
sections of the full HBV Management Guidelines
(14) and are intended for physicians treating or
managing individuals infected with HBV (hepatol-
ogists, infectious disease specialists, primary care
providers, nurse practitioners), as well as public
health practitioners and laboratory specialists. Ata-
ble summarizing all recommendations developed
for the updated guidelines are given in Table 1.
The Supplementary Table summarizes recommen-
dations for special populations that are over-
all unchanged from the 2018 HBV guidelines
(14). The guidelines document and recommen-
dations are a living document that will be up-
dated periodically to reflect new research and
evidence.

HEPATITIS B AND D SCREENING AND
HBV VACCINATION (C OSIOWY)

The previous Canadian guidelines (14) included
HBV screening recommendations that were risk-
based. Examples of factors increasing risk for HBV
infection include birth or residency in an HBV-
endemic (>2% prevalence) region, injection drug
use, multiple sexual partners, incarceration, or
close contact with a chronically infected person.
Within Western countries having historically low
HBVprevalence, such as Canada, immigrants often
comprise the majority of the chronic HBV popu-
lation (15). Recent evidence from the US Centers
for Disease Control (16) has shown that risk-based
screening alone is insufficient to detect and diag-
nose ≥90% of individuals affected by HBV, par-
ticularly those that are disproportionately affected,
largely due to the stigma associated with HBV in-
fection, including the fear of discrimination faced
by newcomers and the reluctance by individuals
to disclose certain risk factors. To address this bar-
rier and work toward meeting the WHO 2030 HBV

Table 1: Summary of recommendations for the 2025 HBV guideline update

Recommendations for HBV
screening and testing

1. Universal one-time screening of all adults (>18 years) in Canada should be implemented.
Screening should be conducted using a triple panel including testing for HBsAg, anti-HBs,
and anti-HBc. In consultation with the patient, evidence of a new activity or persistent risk
for HBV infection should prompt periodic re-testing if the patient is not immune (i.e.,
anti-HBs negative). Cost-effectiveness modelling is encouraged to support
recommendations at provincial and national levels, and coordinated electronic records are
recommended to enhance laboratory capacity and avoid repeat testing. (Strong
recommendation; Level 5)

Recommendations for HDV
screening and testing

1. Universal reflex testing of HBsAg-positive individuals for antibody to HDV should be
performed for patient samples with no history in the clinical laboratory system. For
individuals having a negative result, follow-up testing for antibody to HDV is warranted for
evidence of new activity or persistent risk for HDV, or a new clinical profile including HBV
DNA<2,000 IU/mL and ALT> ULN*. (Strong recommendation; Level 3)

2. Universal testing of antibody to HDV should be performed using an assay having
diagnostic accuracy and performance characteristics of>90% sensitivity and>99%
specificity. (Strong recommendation; Level 5)

3. Universal reflex testing of HDV RNA in newly identified HDV seropositive samples should
be performed by specialized or reference laboratories (i.e., the National Microbiology
Laboratory). (Strong recommendation; Level 5).

Recommendations for HBV
vaccination

1. Universal infant (ideally at-birth) vaccination is recommended across all Canadian
provinces and territories. (Strong recommendation; Level 1)

2. Universal catch-up (adult) vaccination is recommended for all individuals not having
received a full series of HBV vaccine doses or unsure of their vaccination history. (Strong
recommendation; Level 3)
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Table 1: Continued

Recommendations for HBV
laboratory assessment

1. Quantitative HBV DNA testing is recommended to monitor treatment response. For NA
treated patients, the recommendation is to test every 6 months, in order to confirm
ongoing adherence. (Strong recommendation; Level 1)

2. Quantitative measurement of HBsAg is recommended every one to two years to monitor
treatment response and in determining functional cure. (Strong recommendation; Level 2)

3. New biomarkers that are associated with cccDNA transcriptional activity (LHB and MHB
expression, serum HBV RNA, HBcrAg, NRAg), or host immune activity (qAHBc) require
standardized testing platforms (including analyte standards) or have not been fully studied
for their utility in clinical management. Further research on the clinical utility and
cost-effectiveness of new HBV biomarkers is required. Future testing algorithms will likely
involve a combination of standard and new biomarker assays providing results that may
provide a scoring system. (Weak recommendation; Level 4)

4. Point-of-care tests for HBV screening are recommended for community-based testing, and
resource-limited or remote regions to remove barriers to diagnosis and treatment uptake.
(Strong recommendation; Level 4)

Recommendations for HBV
treatment (Figure 1)

1. HBsAg-positive patients with cirrhosis, those with a personal history of HCC, those about
to receive highly potent immunosuppressive or immunomodulatory therapies (95), or
those with extrahepatic HBV manifestations should receive oral antiviral treatment.
(Strong recommendation; Level 1)

2. HBeAg-positive and HBeAg-negative patients with ALT> ULN* for 3–6 months or more
and HBV DNA>2,000 IU/mL (HBeAg-positive chronic hepatitis and HBeAg-negative
chronic hepatitis) should receive antiviral treatment. (Strong recommendation; Level 1)

3. HBeAg-positive patients over the age of 40 years with normal ALT and HBV DNA
>2,000 IU/mL (HBeAg-positive chronic infection, formerly referred to as immune tolerant
HBV) should receive antiviral treatment. (Strong recommendation; Level 2)

4. HBeAg-positive patients under the age of 40 years with normal ALT and HBV DNA
>2,000 IU/mL (HBeAg-positive chronic infection, formerly referred to as immune tolerant
HBV) who have a first-degree relative with a history of HCC or cirrhosis should be
considered for antiviral treatment. They may also be considered for treatment on an
individualized basis. (Strong recommendation; Level 2)

5. HBeAg-negative patients over age 40 years with normal ALT and HBV DNA>2,000 IU/mL
(HBeAg-negative chronic infection) should receive antiviral treatment to reduce the risk of
HCC. (Strong recommendation; Level 2)

6. HBeAg-negative patients under the age of 40 years with normal ALT and HBV DNA
>2,000 IU/mL (HBeAg-negative chronic infection) who have a first-degree relative with a
history of HCC or cirrhosis should be considered for antiviral treatment. (Strong
recommendation; Level 2)

7. HBeAg-negative patients with normal ALT and HBV DNA<2,000 IU/mL (formerly referred
to as inactive HBV carriers) should be monitored on a regular basis but may be considered
for antiviral treatment on an individualized basis. (Strong recommendation; Level 3)

8. HBeAg-negative patients with ALT> ULN* and HBV DNA<2,000 IU/mL should be
investigated for causes of elevated ALT other than HBV infection but may also be
considered for antiviral treatment on an individualized basis. (Strong recommendation;
Level 3)

9. The importance of treatment adherence should be reinforced. If patients experience
treatment interruptions (due to loss of medication coverage, etc.), but have not achieved
the usual treatment endpoints (i.e., HBeAg seroconversion, low level qHBsAg) they should
be counselled about the risk and the importance of regular monitoring for severe rebound
flares and relapse of HBV (see Endpoints section).
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Table 1: Continued

Recommendations for first-line
HBV therapy

1. TAF, TDF, or ETV are recommended as first-line monotherapy in HBeAg-positive chronic
hepatitis and HBeAg-negative chronic HBV patients. (Strong recommendation; Level 1)

2. TDF or TAF with or without pegylated interferon-alpha may be used in both HBeAg-positive
and -negative chronic hepatitis patients. (Strong recommendation;
Level 1)

Recommendations for
endpoints of HBV therapy

1. For patients with HBeAg-positive chronic hepatitis who are noncirrhotic, treatment should
continue until confirmed HBeAg loss or seroconversion followed by an additional 12–18
months of consolidation therapy. (Strong recommendation; Level 1)

2. For patients with HBeAg-negative chronic hepatitis who are noncirrhotic, treatment
should continue until confirmed HBsAg loss or quantitative HBsAg<100 IU/mL for Asian
patients or quantitative HBsAg<1,000 IU/mL for White patients followed by an additional
12 months of consolidation therapy (47). (Strong recommendation; Level 2)

3. All HBsAg-positive patients should be monitored closely after stopping NA (i.e., ALT and
HBV DNA monthly for 3 months, then once every 3 months for one year, then once every 6
months, as per usual standard of care) to exclude severe HBV relapse (Strong
recommendation; Level 2)

4. For patients with HBV cirrhosis, treatment is of indefinite duration or until HBsAg loss
followed by regular monitoring. (Strong recommendation; Level 2)

Recommendations for HCC
surveillance

1. HCC surveillance is recommended even in patients who are on antiviral therapy due to
residual risk. Abdominal ultrasound and AFP screening every 6 months is recommended in
the following patients with chronic infection. (Strong recommendation; Level 3)
(1) All patients with cirrhosis, irrespective of age (even those who clear HBsAg).
(2) Men aged 40 years or older.
(3) Women aged 50 years or older.
(4) Persons of African (Black) ancestry aged 30 years or older (due to risk associated with

certain African HBV genotypes and environmental factors including aflatoxin
exposure).

(5) First-degree family history of HCC (starting at age 40 or 10 years before affected
first-degree family member, whichever is sooner).

(6) All HIV-coinfected patients (starting at age 40).
(7) All HBV/HDV coinfected individuals (starting at age 40, or earlier if advanced>F3

[stage 3] fibrosis).
2. Risk calculators (i.e., REACH-B, PAGE-B, mPAGE-B) may be useful to support clinical

practice and identification of patients who may benefit from HCC screening.

Recommendations for
management of individuals
of childbearing age and
pregnancy

1. All HBsAg-positive persons of child-bearing age planning pregnancy in near future should
be assessed (HBV DNA, HBeAg, anti-HBe, ALT, fibrosis) and counselled about HBV
management. (Strong recommendation; Level 1)

2. All pregnant persons should be screened for HBsAg in the first trimester of pregnancy.
(Strong recommendation; Level 1)

3. HBsAg-positive pregnant persons should undergo additional assessment for HBeAg,
anti-HBe, HBV DNA, and ALT and be referred to a provider with expertise in HBV
management. (Strong recommendation; Level 1)

4. TDF or TAF should be given as the drug of choice for pregnant persons and those of
child-bearing potential who require immediate treatment for HBV. (Strong
recommendation; Level 1)

5. HBsAg-positive persons planning to become pregnant in the near future (1-2 years),
especially if over age 30 and HBV DNA>200,000 IU/mL, may be considered for immediate
treatment, rather than waiting for future pregnancy. (Strong recommendation; Level 2)
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Table 1: Continued

6. HBsAg-positive pregnant persons with HBV DNA of more than 200,000 IU/mL should
initiate antiviral therapy as soon as possible and no later than the second trimester to
reduce the risk of vertical transmission and to ensure treatment is tolerated.Earlier
treatment may be considered in high-risk pregnancies and potential pre-term delivery.
(Strong recommendation; Level 2)

7. TDF or TAF may be continued up to 12 weeks post-partum if given strictly to prevent
MTCT. (Strong recommendation; Level 1)

8. If antiviral treatment is started to reduce MTCT risk, on a case-by-case basis, treatment
may be continued until all family planning is completed. (Strong recommendation;
Level 5)

9. After stopping TDF or TAF post-partum, persons should be monitored for ALT flares, with
ALT testing every 4 weeks for the first 3 months and then at 6 months, followed by
routine monitoring thereafter. (Strong recommendation; Level 2)

10. All infants born to HBsAg-positive pregnant persons should receive immunoprophylaxis
with HBIG and HBV vaccine as soon as possible after birth, and completion of second and
third HBV vaccine doses before 6 months. (Strong recommendation; Level 1)

11. Infants should be tested for HBsAg and anti-HBs between 1 and 4 months after the last
dose of vaccine (by age 1 year) to confirm that they are uninfected and immune to HBV.
(Strong recommendation; Level 1)

12. Breastfeeding while receiving TDF or TAF is not contraindicated. (Strong
recommendation; Level 1)

Recommendations for
management of HBV and
HDV coinfection

1. All HBsAg-positive/HDV antibody positive individuals should be considered for anti-HBV NA
therapy, regardless of HBV DNA levels or fibrosis stage, but especially if there is detectable
viremia. NA are not directly active against HDV but in theory will block residual HBV
replication which may reduce liver disease risk. (Strong recommendation; Level 2)

2. PEG-IFN therapy (180 μg once weekly) for 48 weeks should be considered in individuals
without contraindications to IFN treatment. (Strong recommendation; Level 1)

3. As novel HDV therapies (Bulevirtide) are expected to become available in Canada, they
should be prioritized for HBV/HDV coinfected individuals, particularly those with advanced
liver disease with or without IFN combination therapy. (Strong recommendation; Level 1)

4. Due to the high risk of rapid disease progression, all HBV/HDV coinfected individuals
should be followed by a specialist and monitored closely with HBV DNA, HDV RNA, ALT
every 6–12 months, HCC surveillance starting at age 40 (see above), and fibrosis
assessment yearly. Late HDV RNA relapse has been described even in those who suppress
HDV RNA on PEG-IFN. (Strong recommendation; Level 2)

Recommendations for
management of HBV and
HCV coinfection

1. All HCV patients should be tested for HBsAg and anti-HBc prior to initiating HCV DAA
therapy. (Strong recommendation; Level 2)

2. All HBsAg-positive patients, especially in those with advanced fibrosis or cirrhosis, should
initiate oral anti-HBV NA treatment while undergoing HCV DAA therapy. Empiric NA
treatment is recommended given possible delays in HBV DNA testing in some regions.
(Strong recommendation; Level 3)

3. HBsAg-negative and anti-HBc positive (with or without anti-HBs) patients should be
monitored for ALT and HBsAg while on HCV DAA until 24-weeks post-treatment.HBsAg and
HBV DNA should be measured if ALT fails to normalize or increases during or after
completion of DAA treatment. HBV antiviral therapy should be initiated promptly in those
with emergence of HBsAg or detectable HBV DNA with elevated ALT. (Strong
recommendation; Level 3)
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Table 1: Continued

Recommendations for
management of HBV and HIV
co-infection

1. All people living with HIV should be screened for HBV infection and immunity. If anti-HBs
and anti-HBc negative, then HBV immunization should be pursued. (Strong
recommendation; Level 1)

2. HIV treatment with HBV-active antivirals should be initiated once the diagnosis of HIV and
HBV is established and irrespective of CD4+ T cell count. (Strong recommendation; Level 1)

3. On-treatment monitoring of HBV is the same as in HBV monoinfection. (Strong
recommendation; Level 5)

4. Patients who have interruptions in HIV therapy that included any HBV active antivirals
should be monitored for HBV reactivation if unable to continue with anti-HBV antiviral.
(Strong recommendation; Level 4)

5. All HIV-HBV co-infected patients starting or switching to cabotegravir / rilpivirine
intramuscular injection treatment for HIV should ensure that HBV antiviral therapy is
concurrently initiated or continued. (Strong recommendation; Level 5)

Recommendations for
management of HBV in
pediatric patients

1. There is no strong evidence at present for treatment of children without complications in
the high replicative/non-inflammatory phase (formerly referred to as immune tolerant)
and HBeAg-negative chronic HBV infection with normal ALT* and low level HBV DNA
(<2,000 IU/mL) (formerly referred to as inactive chronic carrier phase). (Moderate
recommendation; Level 4)

2. Due to the long-term safety profile of NA, the potential development of curative
treatments in the next decade, as well as novel predictive biomarkers of HBV in the liver,
on an individualized basis regardless of ALT levels, taking into account concomitant
MASLD and diabetes, a strong family history of HCC or cirrhosis, and infection with
genotype C, treatment may be considered in adolescence in patients with very high HBV
viral load (high replicative / non-inflammatory phase, formerly referred to as immune
tolerant phase), under the care of a specialist. (Moderate recommendation; Level 3)

3. Children with chronic HBV infection, either HBeAg-positive or -negative, should be
followed once a year by ultrasound examination of the liver (ideally with elastography)
and serum AFP, in addition to ALT and HBV DNA. (Moderate recommendation; Level 3)

4. In HBeAg-positive children with serum ALT more than 1.3–2 times the normal values,
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 account for possible
spontaneous seroconversion. (Strong recommendation; Level 1)

5. In HBeAg-negative children ALT>ULN* on 2 occasions measured 6months apart and HBV
DNA>2,000 IU/mL should be considered for treatment (Strong recommendation, Level 1)

6. Treatment should be initiated for children with advanced fibrosis and cirrhosis (based on
clinical findings or non-invasive tests) to lower HCC risk. (Strong recommendation; Level 3)

7. Treatment should be considered for children with extrahepatic disease and co-infection
(i.e., HIV, HDV, HCV). (Strong recommendation; Level 2)

8. All pediatric patients undergoing immunosuppression should be assessed regarding need
for HBV treatment (similar to adults). (Strong recommendation; Level 1)

9. ETV, TDF and TAF are drugs that are orally administered and exhibit a high genotypic
barrier to resistance and a favorable side effect profile. NAs should be continued for 1 year
after the disappearance of HBeAg and the appearance of anti-HBe (seroconversion)
before attempting cessation. (Strong recommendation; Level 1)

10. After seroconversion, whether spontaneous or treatment induced, children should be
followed every 3 months for at least 1 year. After confirmation of immune inactive status
(persistently normal ALT, HBV DNA< 2,000 IU/mL), monitoring should be continued
every 6 months. (Strong recommendation; Level 2)

*ALT ULN 25 U/L (famales) and 35 U/L (males)
ALT = Alanine transaminase; anti-HBs = Antibody to surface protein; anti-HBe = Antibody to HBeAg; cccDNA = Covalently closed
circular DNA; ETV = Entecavir; HBcrAg = xxx; HBeAg = Hepatitis B e antigen; HBsAg = Hepatitis B surface antigen; HBV = Hepatitis B
virus; HCC = Hepatocellular carcinoma; HDV = Hepatitis D virus; LHB = Large HBsAg; MHB = Middle HBsAg; NRAg = HBV nucleic
acid-related antigen ; MTCT = Mother-to-childtransmission; PEG-IFN = Pegylatedinterferon-alpha; qHBsAg = xxx; TAF = Tenofovir
alafenamide; TDF = Tenofovir disoproxil fumarate; ULN = upper limit of normal
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elimination goal for HBV diagnosis, the US CDC
has recommended universal adult screening (16),
such that all individuals over the age of 18 should
be offered screening at least once in their lifetime by
a triple panel serological screen (hepatitis B surface
antigen [HBsAg], antibody to the surface protein
[anti-HBs], and total antibody to the core protein
[anti-HBc]; see Table 4 of the 2018 guidelines (14),
for an explanation of HBV serological markers). We
acknowledge that in a low-prevalence population,
screening with a triple panel could potentially in-
crease findings of isolated anti-HBc positivity. In
addition to a false positive result, this finding is also
associated with occult HBV, a state in which repli-
cable virus is present in the liver inHBsAg-negative
individuals having detectable or undetectable vi-
ral DNA in the serum (17). Isolated anti-HBc
positivity may arise due to waning anti-HBs lev-
els following a past infection, passive transfer of
anti-HBc to an infant born to an HBsAg-positive
gestational parent, passive transfer of anti-HBc af-
ter intravenous immunoglobulin administration,
acute HBV during the window period when neither
HBsAg nor anti-HBs is detectable, or infection with
a strain of virus having mutations in the HBsAg
protein, resulting in loss of detection by laboratory
assays (16,18). Simplifying screening and diagnos-
tic guidelines will be a major step in removing
the barriers that prevent HBV infected individu-
als from receiving a diagnosis. Universal screening
is essential to identify asymptomatic individuals
before the manifestation of liver-related complica-
tions, such as cirrhosis and hepatocellular carci-
noma (HCC), resulting in advanced liver disease.
An Ontario study showed that 45% of individuals
with laboratory-confirmed chronic HBVwere diag-
nosed within 6 months of such complications (19),
highlighting the need for earlier diagnosis. Most
importantly, universal screening removes the bur-
den of awareness of specific risk criteria and the
time needed to assess each patient’s individual risk
from the provider. In this way, screening and diag-
nosis of HBV infection becomes truly universal in
that all persons are considered equally at risk.

Universal adult screening was determined to
be cost effective for the United States, consider-
ing their current epidemiology and nucleos(t)ide
analogue (NA) treatment costs. Indeed, univer-
sal adult screening, in combination with universal
adult (aged 19–59 years) vaccination, which was
recommended in 2022 (20), was found to be more
cost effective than universal vaccination alone. The
cost-effectiveness of national universal screening

of all Canadian adults is not known; however,
there is evidence showing cost-effectiveness of uni-
versal screening of immigrants and refugees to
Canada (21,22). Cost-effectiveness studies of uni-
versal screening of all adults at the provincial and
national level are needed to support and encour-
age screening uptake. Provincial and local labora-
tory capacity and efficiency, to remove repeat and
unnecessary testing during screening, are impor-
tant considerations for universal adult screening to
proceed in Canada.

HDV infection of HBsAg-positive persons is as-
sociated with a rapidly progressing viral hepatitis,
leading to cirrhosis and liver-related mortality in
a higher number of patients compared to chronic
HBV alone (13). Current screening recommenda-
tions for HDV infection are also based on risk;
primarily for HBsAg-positive persons born in re-
gions of high HDV endemicity and those having
risk factors similar to HBV infection. Data from
several European (23–25), USA (26) and Asian (27)
treatment centres, as well as modelling (28) have
shown that risk-based screening leads to very low
rates of HDV testing and thus is inadequate for
capturing the majority of HDV cases. This evi-
dence and the new availability and promise of
HDV treatment options advocates for universal
screening for HDV through automatic reflex test-
ing of all HBsAg-positive persons. Modelling and
real-world experience, as cited above, have shown
that universal reflex testing leads to a higher and
more accurate diagnostic yield of HDV cases (29).
Universal testing also has the benefit of remov-
ing the onus on the health care provider for risk
factor awareness and management and reducing
feelings of discomfort and stigma that a patient
may experience when disclosing risk factors (10).
The cost-effectiveness of universal screening for
HDV in HBsAg-positive persons in Canada is also
not known, and thus cost-effectiveness modelling
studies are encouraged to support and confirm the
recommendations made. Nevertheless, the overall
modest number of additional tests thatwould be re-
quired, together with practices in similar countries
and the advantages discussed above, support our
recommendation (13,30).

The majority of HDV antibody tests are manual
enzyme immunoassays manufactured in Europe,
Asia or the US (31), although none are licenced or
approved by Health Canada. There is limited di-
agnostic performance data for these assays, though
a systematic review described a pooled sensitivity
and specificity of 0.99 (95% CI 0.96 to 1.00) and 0.90
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(95%CI 0.79 to 0.96), respectively, for HDV serolog-
ical assays, including anti-IgM, anti-IgG and total
antibody (32). For example, the Wantai HDV IgG
test (Wantai BioPharm, Beijing, China) that is used
in several Canadian laboratories, was reported
to have excellent specificity (99.73%) for HDV
anti-IgG among HBsAg-negative and -positive
blood donors in China (33). The test was also used
to identify theHDV seroprevalence amongHBsAg-
positive specialist clinic patients in Canada over
an 8-year period, resulting in 4.5% (95% CI 4.3
to 5.3) HDV antibody positivity (5). Recently, an
automated indirect chemiluminescent immunoas-
say (CLIA) for HDV total antibody has become
available (LIAISON XL Murex anti-HDV assay,
DiaSorin Canada Inc., Mississauga, ON). The as-
say was shown to demonstrate 100% sensitivity
and specificity in several studies (34,35). However,
the Murex assay demonstrated reduced specificity
(98.5%) and sensitivity (90.2%) in comparison to a
recently developed prototype assay from Abbott
Laboratories (Mississauga, ON) for the ARCHI-
TECT platform (36). The prototype assay, an auto-
mated direct CLIA for total HDV antibody, had a
specificity of 99.5% among 200 blood donor speci-
mens and a sensitivity of 95.2% with a panel of 62
HDV RNA-positive specimens.

Recommendations for HBV screening and
testing
1. Universal one-time screening of all adults (>18

years) in Canada should be implemented.
Screening should be conducted using a triple
panel including testing for HBsAg, anti-HBs,
and anti-HBc. In consultation with the patient,
evidence of a new activity or persistent risk for
HBV infection should prompt periodic re-testing
if the patient is not immune (i.e., anti-HBs neg-
ative). Cost-effectiveness modelling is encour-
aged to support recommendations at provincial
and national levels, and coordinated electronic
records are recommended to enhance labora-
tory capacity and avoid repeat testing. (Strong
recommendation; Level 5)

Recommendations for HDV screening and
testing
1. Universal reflex testing of HBsAg-positive in-

dividuals for antibody to HDV should be per-
formed for patient samples with no history in
the clinical laboratory system. For individu-
als having a negative result, follow-up testing
for antibody to HDV is warranted for evi-

dence of new activity or persistent risk for
HDV or a new clinical profile including HBV
DNA <2,000 IU/mL and alanine transaminase
(ALT) above the ULN. (Strong recommendation;
Level 3)

2. Universal testing of antibody to HDV should
be performed using an assay having diagnos-
tic accuracy and performance characteristics of
>90% sensitivity and >99% specificity. (Strong
recommendation; Level 5)

3. Universal reflex testing of HDV RNA in newly
identified HDV seropositive samples should be
performed by specialized or reference laborato-
ries (i.e., the NationalMicrobiology Laboratory).
(Strong recommendation; Level 5)

Recommendations for HBV vaccination
1. Universal infant (ideally at-birth) vaccination is

recommended across all Canadian provinces
and territories. (Strong recommendation;
Level 1)

2. Universal catch-up (adult) vaccination is rec-
ommended for all individuals who have not
received a full series of HBV vaccine doses
or unsure of their vaccination history. (Strong
recommendation; Level 3)

LABORATORY ASSESSMENT OF HBV
(C OSIOWY)
Previous guidelines described in detail the labora-
tory assessment of HBV infection. Quantification
of HBV DNA continues to be an essential test for
management of patient treatment, as the current
NA therapies target the viral polymerase, inhibit-
ing HBV replication and reducing HBV DNA
as a detectable seromarker. The preferred first-
line NA therapies tenofovir disoproxil fumarate
(TDF), tenofovir alafenamide (TAF), and entecavir
(ETV) display a high resistance barrier in treatment
naïve patients, suggesting that sequence analysis
for NA resistance may not be necessary; how-
ever, HBV DNAgenotyping and mutation analysis
(Precore/basal core promoter mutations, HBsAg
mutations associated with diagnostic or immune
escape, and NA resistance in treatment experi-
enced patients) continue to be used selectively by
specialists for helping direct treatment and man-
agement decisions and interpreting the virological
biomarker profile.

Current HBV antiviral treatment is largely lim-
ited to NA, which does not inhibit covalently
closed circular DNA (cccDNA) transcriptional
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activity (37). Sterilizing cure of HBV requires the
complete elimination of cccDNA, integrated HBV
DNA and all HBV viral particles (38). Functional
cure, defined as sustained loss ofHBsAg expression
and undetectable HBV DNA, both based on the
sensitivity of current clinical assays, is the interim
goal for chronic HBV patients (37). Quantification
of cccDNA requires invasive procedures to obtain
liver tissue and specialized laboratories to perform
analysis, which is known to be challenging and
without standardization at present (39). Therefore,
other virological or host immune markers have
been sought to measure viral transcriptional activ-
ity and host immune response to predict the phase
of infection and treatment outcome, particularly
to estimate the likelihood of stable suppression
of viral replication following NA treatment with-
drawal. These biomarkers are largely experimental,
and the previous guidelines described some of the
novel HBV biomarkers being evaluated. The up-
dated guidelines provide recommendations based
on more recent data and analysis.

qHBsAg
Functional cure of HBV infection is the goal of
therapeutic intervention, as complete cure (i.e.,
eradication of liver cccDNA) or sterilizing cure (i.e.,
eradication of integrated viral DNA and all viral
particles) are not possible with current NA therapy
(40). Partial cure is considered a transitional stage
on the way to functional cure and is defined as
HBsAg levels <100 IU/mL and undetectable HBV
DNA (38), thus quantitative testing of HBsAg is
essential for patient management. Ensuring equal
access across Canada and laboratory testing capac-
ity for qHBsAg is an issue that must be resolved
to meet this goal. Qualitative and quantitative
HBsAg (qHBsAg) assays having 10- to 100-fold
greater sensitivity (ultrasensitive) than conventional
assays, with limits of detection of 50 mIU/mL,
have been developed (41–43), although several are
not available for use in Canada. The significance
of detecting minute quantities of HBsAg below
50 mIU/mL in determining true HBsAg loss is
still to be resolved (44); although further research
should elucidate the role of very low HBsAg levels
in disease progression and HCC risk (45). HBsAg
quantitative cutoff values have been identified to
predict clinical relapse, such that a qHBsAg cutoff
of <100 IU/mL at end of therapy (EOT) distin-
guished a lower risk (38% versus 67%, p < 0.01)
for hepatitis B e antigen (HBeAg) negative patients
to experience off-therapy clinical relapse following

long-term control of HBV replication by NA treat-
ment (46). Regarding NA withdrawal strategy, as
shown in a large, multicentre cohort, the best can-
didates for stopping therapy are patients that are
virally suppressed, HBeAg-negative, and noncir-
rhotic with low HBsAg levels, particularly White
patients with levels <1,000 IU/mL and Asian pa-
tients with levels <100 IU/mL (47). For monitoring
the probability of HBsAg loss on therapy, the long-
term qHBsAg trajectory was shown to be useful in
HBV patients living with HIV co-infection and was
also promising in HBV monoinfection (48,49).

The HBsAg detected and measured in serum is
comprosed of the three component surface pro-
teins, large (LHB), middle (MHB), and small HB-
sAg, each of which are present in defined amounts
during infection in association with viral or se-
creted subviral particles (50). An experimental
double-antibody sandwich ELISA-specific to LHB
and MHB has been developed to quantify levels
of both proteins to establish a ratio of each to total
HBsAg to more accurately distinguish HBV infec-
tion phases (51). The LHB/total HBsAg ratio was
thought to reflect the actual state of virus replica-
tion compared to HBsAg alone, as LHB and MHB
are more abundantly present within HBV Dane
particles than subviral HBsAg particles (50) and
so LHB levels are relatively associated with HBV
DNA levels. LHB is primarily transcribed from
cccDNA, not integrated DNA(50), further support-
ing LHB as a diagnostic biomarker for HBV tran-
scriptional activity. Thus, the quantification of HB-
sAg isoforms has the potential to direct guidance
for optimal treatment initiation and an understand-
ing of disease progression in chronic HBV patients.

Directly associating HBsAg and cccDNA tran-
scriptional activity is challenging due to the ad-
ditional expression of HBsAg by integrated HBV
DNA. This is particularly relevant during the
HBeAg-negative phase of infection (52). An exper-
imental multiplex droplet digital PCR assay has
been developed to differentiate HBsAg expressed
from integrated HBV DNAor from cccDNA, based
on the absolute quantity ratio of the two (53). This
analysis and others (54) confirm that ongoing tran-
scription and expression of HBsAg from integrated
DNAwill continue to confound attainment of HBV
functional cure.

HBV RNA
Recent reviews analyzing the effectiveness of HBV
biomarkers to predict treatment endpoints estab-
lished the utility of serumHBVRNAquantification

Canadian Liver JournalMay 2025 377



C Osiowy, F Alvarez, CS Coffin, et al

to potentially predict virological and clinical re-
lapse based on EOT levels (55,56). Both HBeAg-
positive and -negative patients were shown to
have a reduced risk of clinical relapse following
treatment cessation with low (<2–3 log U/mL)
or undetectable HBV RNA at EOT (57–60). Serum
HBV RNA levels also have good prognostic power
to predict HBeAg seroconversion and functional
cure in in HBeAg-positive and HBeAg-negative
chronic HBV patients, respectively (61).

Recent studies have provided a more complete
understanding of the composition of serum HBV
RNA to support the most accurate means to de-
tect and quantify this biomarker (56,62,63). Most
studies agree that HBV serum RNA is comprised
primarily of pgRNA, the viral replicative inter-
mediate transcript; however, depending on the
method used to quantify HBV RNA, other cir-
culating HBV RNA species, such as mRNA tran-
scripts and spliced or truncated pgRNA, may
be detected alongside full-length pgRNA (64,65).
Unfortunately, there is no universal standard for
pgRNA or total HBV serum RNA and no stan-
dardized, commercial assay is available for routine
laboratory analysis, making comparisons among
studies and laboratories very difficult. At this
time, only laboratory-developed assays to quantify
serum RNA have been described in Canada (65),
although North American commercial molecular
assay manufacturers are developing (66) or have
investigational (67) quantitative assays.

HBcrAg and NRAg
The only assay offering measurement of HBcrAg,
the Lumipulse GHBcrAg assay (Fujirebio Diagnos-
tics, Inc., Malvern, PA, USA), remains unavailable
in Canada. The assay detects a group of related
HBV proteins all sharing a common 149 amino
acids within the core-coding region. As HBeAg
is a primary component of HBcrAg, it has been
shown that different EOT cutoffs are required for
HBeAg-positive or -negative patients to reliably
predict virological and clinical relapse (55). Re-
cent studies have shown the utility of HBcrAg
measurements in combination with quantitative
HBsAg levels to predict HBsAg seroclearance. In
a large retrospective analysis of treatment-naïve
patients within the ERADICATE-B study, those
having high (>1,000 IU/mL) levels of HBsAg had
a higher likelihood of reaching HBsAg seroclear-
ance within a mean of 12.8 years, with an adjusted
hazard ratio of 1.95, if baseline HBcrAg levels were
<10,000 U/mL (68). Undetectable HBcrAg (i.e.,

<2 log10 U/mL) at NA EOT increased the like-
lihood of HBsAg loss in patients have HBsAg
>10 IU/mL within a large multicentre study, al-
though HBcrAg levels appeared to be dependent
on the HBV genotype (69). Low HBcrAg levels
(<4 log10 U/mL) at EOT with pegylated inter-
feron (PEG-IFN) in NA-suppressed patients were
also shown to be predictive of sustained functional
cure (24-week post EOT follow-up), particularly
when in combination with high levels of anti-HBs
(>2 log10 IU/L), with an AUROC of 0.822 (70).
Thus, a combination of biomarker cutoff values,
including low levels of HBcrAg, may be used to
predict durable HBsAg loss following treatment.

Qualitative detection of HBV nucleic acid-
related antigen (NRAg) is also possible using a
manual ELISA-based assay (HBV NRAg, Beijing
Wantai Biological). The assay detects PreS1 and
core antigens, with the biomarkers shown to cor-
relate with HBV DNA levels, regardless of HBeAg
status (71). There is a paucity of literature de-
scribing the utility of this assay (72); however, the
detection of PreS1 protein, or LHB, which shows
promise as a predictive biomarker as described
earlier, together with core protein detection, may
provide a unique measure of transcriptional ac-
tivity in NA-suppressed patients. Further research
is required to fully understand the performance
characteristics of the assay and its predictive func-
tions. Assay utility would also be enhanced by
quantification of both proteins.

qAHBc
Quantification of antibody specific to the HBV
core protein (qAHBc) continues to show promise
as a predictor of treatment-induced virological
response and HBsAg clearance, as well as spon-
taneous HBsAg loss. Recently, it was shown that
low (<0.1 IU/mL) baseline qAHBc was an inde-
pendent predictor for HBsAg loss after 48 weeks
treatment in NA-suppressed patients having add-
on PEG IFN-alpha therapy (73). An investiga-
tion of individuals having spontaneously cleared
HBsAg demonstrated that qAHBc levels may be
an early predictor of eventual HBsAg clearance, as
early as 10 years prior to the event (74). As with
other predictive biomarkers, a combination, includ-
ing low qAHBc levels with qHBsAg <100 IU/mL,
was superior in identifying >88% of patients
who achieved functional cure within 1 year (74).
There remain limited options available in Canada
for qAHBc testing, with one manual ELISA (Bei-
jing Wantai Biological Pharmacy, Beijing, China)
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available, having an extremely narrow dynamic
range from 0.1 to 2.0 IU/mL, thus requiring ex-
tensive pre-dilution to test most samples. A com-
mercial automated assay (Lumipulse G HBcAb-N,
Fujirebio, Tokyo, Japan) reporting quantified lev-
els as a cut-off index value is available outside
of North America. The lack of standardization in
units between both commercial assays further pre-
vents comparisons among laboratories and studies.
Further research is needed to translate the abil-
ity of qAHBc to reflect the host immune response
and predict hepatic inflammation into practical
treatment endpoints (75).

Point-of-care testing
At present, there are no Health Canada-approved
point-of-care tests available for HBV serological
or molecular testing. There are a variety of rapid
diagnostic assays for HBsAg that have been pre-
qualified by the WHO (76), one of which was
successfully used with high uptake and acceptance
in an outreach campaign in Toronto, Ontario (77).
Hepatitis C (HCV) micro-elimination approaches,
such as the use of dried blood spot testing and
point-of-care nucleic acid testing (78), serve as an
example by which Canada can increase diagnosis
of HBV infection in order to meet the 2030 WHO
goals for HBV elimination. Such approaches also
align with the call by the WHO for broad adop-
tion of simplified testing technologies to improve
time to diagnosis and linkage to treatment (79).
Although less research has been undertaken for
HBV point-of-care testing in Canada, we anticipate
a similar utility for HBV point of care testing as
demonstrated for HCV.

Recommendations for HBV laboratory
assessment
1. Quantitative HBVDNAtesting is recommended

to monitor treatment response. For NA-treated
patients, the recommendation is to test every 6
months, in order to confirm ongoing adherence.
(Strong recommendation; Level 1)

2. Quantitative measurement of HBsAg is recom-
mended every one to two years to monitor treat-
ment response and in determining functional
cure. (Strong recommendation; Level 2)

3. New biomarkers that are associated with
cccDNA transcriptional activity (LHB and MHB
expression, serum HBV RNA, HBcrAg, NRAg)
or host immune activity (qAHBc) require stan-
dardized testing platforms (including analyte
standards) or have not been fully studied for

their utility in clinical management. Further
research on the clinical utility and cost-
effectiveness of new HBV biomarkers is requi-
red. Future testing algorithmswill likely involve
a combination of standard and new biomarker
assays with results that may provide a scoring
system. (Weak recommendation; Level 4)

4. Point-of-care tests for HBV screening are rec-
ommended for community-based testing, and
resource-limited or remote regions to remove
barriers to diagnosis and treatment uptake.
(Strong recommendation; Level 4)

TREATMENT OF HBV INFECTION
(SK FUNG)
The guidelines committee continues to recommend
TDF and entecavir (ETV), as well as PEG-IFN in se-
lected populations as first-line therapy for chronic
HBV. Since publication of the 2018 guidelines, new
evidence published include benefits of TAF, lower
HCC risk with tenofovir based therapies, the role
of quantitative HBsAg, and evidence for expand-
ing treatment in grey zone patients. The guide-
lines committee calls attention to the necessity
for harmonization and availability of these treat-
ments across Canadian publicly funded drug plans
among community, hospital, long-term care, and
correctional formularies to ensure equitable and
uninterrupted coverage for recommended HBV
treatment. The NA requires dosage adjustment
in individuals with chronic kidney disease and
long-term TDF is associated with renal and bone
side effects in some patients. Therefore, monitor-
ing of renal function (i.e., estimated glomerular
filtration rate [eGFR] in all treated individuals,
as well as periodic assessment of bone mineral
density (BMD) in TDF treated patients, continue
to be recommended, as per 2018 CASL/AMMI
HBV management guidelines (14) and Canadian
guidelines for osteoporosis management (80).

Tenofovir alafenamide
Long-term follow up from phase 3 registrational
trials have demonstrated superior safety of TAF
compared to TDF. After 5 years of treatment, pa-
tients who received TAF were found to have only
minor reductions (<2.5 mL/min) in eGFR and de-
cline in hip or spine BMD was <1% (81). Among
those who switched from TDF to TAF, improve-
ment in both bone and renal parameters were
also reported at year 5. There was also a modest
increase in body weight and LDL-cholesterol in
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patientswho received TAF.However, no increase in
cardiovascular events was seen during long-term
follow-up in those who received TAF (82). On the
other hand, among HBV monoinfected patients,
rates of HBV DNA suppression, HBeAg serocon-
version, and HBsAg loss were similar between the
two groups. In addition, the observed rate of HCC
was lower in patientswho received tenofovir-based
antiviral therapy compared to predicted rates of
HCC over the same follow-up period in a group of
patients with similar baseline characteristics (83).

Expansion of HBV treatment criteria
There is an increasing awareness of HBV patients
in the grey zone. Several studies have reported that
30%–40% of chronic HBV patients cannot be ac-
curately classified into any one phase of chronic
infection (84,85). These patients have been termed
grey zone patients and their natural history is not
entirely benign (86,87). The most common group
of grey zone patients include HBeAg-negative pa-
tients with normal ALT, mild or no significant
hepatic fibrosis andHBVDNA>2,000 IU/mL. Ret-
rospective studies from Taiwan and other countries
have demonstrated lower rates of progression to
cirrhosis and development of HCC in this group
of patients who received long-term antiviral treat-
ment (88,89). Therefore, antiviral treatment should
be considered in this group of patients, particularly
those who are at high risk for developing cirrhosis
and HCC.

Another grey zone group includes older
immune-tolerant (i.e., high replicative, non-
inflammatory phase) patients. Previous studies of
4-year finite duration antiviral treatment in
exclusively immune-tolerant patients suggested no
benefit of long-term antiviral treatment with TDF
(90,91). More recently, studies from Korea have
documented higher than anticipated rates of HCC
in this group of patients who are HBeAg-positive,
have normal ALT and high-level HBV DNA
>6 log IU/mL (92,93). Although treatment cannot
be routinely recommended for all HBeAg-positive
patients time, the subset who is older (i.e., age
>40 years) and those at high risk for complications
should be offered antiviral treatment. Although
the duration of treatment is likely to be long term,
newer agents, in combination with NA therapy
in the future, such as antisense oligonucleotides
or small interfering RNA may shorten and allow
for finite duration antiviral treatment (94). A
dynamic summary of new therapies in the HBV
pipeline at various stages of clinical development

is available from the Hepatitis B Foundation
(www.hepb.org/drugwatch).

Recommendations for HBV treatment (Figure 1)
1. HBsAg-positive patients with cirrhosis, those

with a personal history of HCC, those about
to receive highly potent immunosuppressive
or immunomodulatory therapies (95), or those
with extrahepatic HBV manifestations should
receive oral antiviral treatment. (Strong recom-
mendation; Level 1)

2. HBeAg-positive and HBeAg-negative patients
with ALT above the upper limit of normal
(ULN)* for 3–6 months or more and HBV
DNA >2,000 IU/mL (HBeAg-positive chronic
hepatitis and HBeAg-negative chronic hepati-
tis) should receive antiviral treatment. (Strong
recommendation; Level 1)

3. HBeAg-positive patients over the age of 40 years
with normal ALT and HBV DNA>2,000 IU/mL
(HBeAg-positive chronic infection, formerly re-
ferred to as Immune Tolerant HBV) should
receive antiviral treatment. (Strong recommen-
dation; Level 2)

4. HBeAg-positive patients under the age of
40 years with normal ALT and HBV DNA
>2,000 IU/mL (HBeAg-positive chronic
infection, formerly referred to as immune
tolerant HBV) who have a first-degree relative
with a history of HCC or cirrhosis should
be considered for antiviral treatment. (Strong
recommendation; Level 2)

5. HBeAg-negative patients over age 40 years with
normal ALT and HBV DNA >2,000 IU/mL
(HBeAg-negative chronic infection) should re-
ceive antiviral treatment to reduce the risk of
HCC. (Strong recommendation; Level 2)

6. HBeAg-negative patients under the age of
40 years with normal ALT and HBV DNA
>2,000 IU/mL (HBeAg-negative chronic infec-
tion) who have a first-degree relative with a
history ofHCCor cirrhosis should be considered
for antiviral treatment. (Strong recommenda-
tion; Level 2)

7. HBeAg-negative patients with normal ALT and
HBV DNA <2,000 IU/mL (formerly referred to
as inactive HBV carriers) should be monitored on
a regular basis but may be considered for antivi-
ral treatment on an individualized basis. (Strong
recommendation; Level 3)

8. HBeAg-negative patients with ALT above the
ULN* and HBV DNA <2,000 IU/mL should be
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Figure 1 Summary of Recommendations for Hepatitis B Treatment Initiation
ALT = Alanine transaminase; F = Female; HBeAg = Hepatitis B e antigen; HBsAg = Hepatitis B surface antigen; HBV = Hepatitis B virus;
HCC = Hepatocellular carcinoma; M = Male
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investigated for causes of elevated ALT other
than HBV infection but may also be consid-
ered for antiviral treatment on an individualized
basis. (Strong recommendation; Level 3)

9. The importance of treatment adherence should
be reinforced. If patients experience treatment
interruptions (due to loss of medication cover-
age, etc.) but have not achieved the usual treat-
ment endpoints (i.e., HBeAg seroconversion,
low level qHBsAg), they should be counselled
about the risk and the importance of regular
monitoring for severe rebound flares and relapse
of HBV (see Endpoints section).

Recommendations for first-line HBV therapy
1. TAF, TDF, or ETV are recommended as first-line

monotherapy in HBeAg-positive chronic hepati-
tis and HBeAg-negative chronic HBV patients.
(Strong recommendation; Level 1)

2. TAF or TDF with or without PEG-INF may
be used in both HBeAg-positive and -negative
chronic hepatitis patients. (Strong recommenda-
tion; Level 1)

Recommendations for endpoints of HBV
therapy
1. For patients with HBeAg-positive chronic hep-

atitis who are noncirrhotic, treatment should
continue until confirmedHBeAg loss or serocon-
version followed by an additional 12–18 months
of consolidation therapy. (Strong recommenda-
tion; Level 1)

2. For patients with HBeAg-negative chronic hep-
atitis who are noncirrhotic, treatment should
continue until confirmed HBsAg loss or quan-
titative HBsAg <100 IU/mL for Asian patients
or quantitative HBsAg <1,000 IU/mL for White
patients followed by an additional 12 months of
consolidation therapy (47). (Strong recommen-
dation; Level 2)

3. All HBsAg-positive patients should be moni-
tored closely after stopping NA (i.e., ALT, HBV
serology and HBV DNAmonthly for 3 months,
then once every 3 months for 1 year, then
once every 6 months, as per usual standard of
care) to exclude severe HBV relapse. (Strong
recommendation; Level 2)

4. For patients with HBV cirrhosis, treatment is of
indefinite duration or until HBsAg loss followed
by regular monitoring. (Strong recommenda-
tion; Level 2)

HBV-RELATED HCC (CS COFFIN)
Chronic HBV is a major risk factor for the devel-
opment of primary liver cancer (HCC). Current
guidelines recommend age, sex and ethnicity spe-
cific surveillance for HCC. Various risk calculators
have been published to improve risk stratification
(96). As defined by these models, a subset of pa-
tients without cirrhosis and on long-term antiviral
therapy are probably low risk, and potentially may
be excluded from HCC surveillance (97). Cirrhosis
is the single most important risk factor for HCC.
However, the HBV integrates into the host chromo-
somes potentially within sites impacting tumour
suppressor or oncogenes and can lead to pre-
cancerous cells and malignant transformation even
in young individuals without cirrhosis (98). The
seminal Risk Evaluation of Viral Load Elevation
and Associated Liver Disease/Cancer-Hepatitis
B Virus (REVEAL-HBV) study was based on a
community prospective cohort study in Taiwan,
and established viral load (i.e., >2,000 IU/mL or
10,000 copies/mL) as independently associated
with cirrhosis and HCC (99). The PAGE-B (Platelet
Age GEnder–HBVScore) (100) was initially vali-
dated in European patients with chronic HBV, and
modified PAGE (mPAGE) incorporating albumin
was also predictive in Asian patients on antivi-
ral therapy (101). Quantitative hepatitis B surface
antigen is a novel biomarker used in monitoring
HBV activity (see Laboratory assessment of HBV).
Analysis of qHBsAg levels in the REVEAL HBV
study cohort showed that in HBeAg-negative in-
dividuals, with low viral loads, qHBsAg >1,000
IU/mL was associated with HCC (102). Addi-
tional risk factors include viral genotype (A1, C, F),
environmental exposures (i.e., aflatoxins derived
from fungal contaminants in some food sources
in African regions), host genetic factors and viral
coinfections (103,104). Individuals of Black ances-
try were historically considered to be of higher
risk, warranting younger age surveillance. How-
ever, in a recent multicentre study of sub-Saharan
African and Afro-Surinamese individuals living in
Europe, the observed risk was negligible in indi-
viduals without advanced fibrosis (105). Obesity
and metabolic syndrome affect many patients with
HBV leading to metabolic dysfunction-associated
steatotic liver disease (MASLD, formerly called
non-alcoholic fatty liver disease). MASLD is now
the leading cause of end-stage liver disease and
HCC in many Western countries. Disease spe-
cific HCC risk calculators have been developed
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(i.e., the Toronto HCC risk index (106)). However,
data is lacking to risk-stratify individuals with
both MASLD and markers of active HBV infection
and/or prior HBV infection (i.e., HBsAg-negative,
HBV core antibody positive). The CASL guidelines
committee has sponsored updated guidelines for
MASLD andHCCwith expected timelines for pub-
lication in 2026 which will further address HCC
surveillance and management.

Recommendations for HCC surveillance
1. HCC surveillance is recommended even in pa-

tients who are on antiviral therapy due to
residual risk. Abdominal ultrasound and AFP
screening every 6 months is recommended in
the following patients with chronic infection.
(Strong recommendation; Level 3).
a. All patients with cirrhosis, irrespective of age

(even those who clear HBsAg).
b. Men aged 40 years or older.
c. Women aged 50 years or older.
d. Persons of African (Black) ancestry origin

aged 30 years or older (due to risk associ-
atedwith certain AfricanHBV genotypes and
environmental factors including aflatoxin ex-
posure).

e. First-degree family history of HCC (starting
at age 40 or 10 years before affected 1st degree
family member, whichever is sooner).

f. All HIV-co-infected patients (starting at age
40).

g. All HBV/HDV coinfected individuals (start-
ing at age 40, or earlier if advanced>F3 [stage
3] fibrosis).

2. Risk calculators (i.e., REACH-B, PAGE-B,
mPAGE-B) may be useful to support clinical
practice and identification of patients who may
benefit from HCC screening.

HBVMANAGEMENT IN SPECIAL
POPULATIONS (CS COFFIN)
The guidelines committee proposed updates for 3
special populations from the 2018 CASL guidelines
(i.e., pregnancy, coinfection, and pediatric). The
committee did not recommend extensive updates
to other special populations as there is insufficient
new data published to warrant change in current
clinical practice. One committee member (CSC)
provided additional support (See Supplementary
Table) for prior recommendations and suggested
minor re-phrasing and change to timelines in lab-

oratory monitoring for some special populations
with additional supporting references (186–207).

Management of HBV in women of child-bearing
age and pregnancy and prevention of
mother-to-child transmission (CS Coffin)
The vast majority of individuals living with
chronic HBV infection globally acquired infection
by mother-to-child, or vertical, transmission (107).
Infants are at greatest risk of developing chronic
HBV infection. All infants, regardless of maternal
HBsAg status, should receive the HBV vaccine as
soon as possible after birth (within 24 hours) fol-
lowed by two or three vaccine doses at least four
weeks apart. Only a universal strategywillmitigate
potential gaps in the care cascade, (i.e., late mater-
nal presentation for prenatal care, system errors in
testing and referral) as well as reduce unnecessary
stress and anxiety for some families who may have
a close household contact living with HBV. Most
jurisdictions in Canada only offer birth dose vac-
cine if the mother is HBsAg-positive. Although the
risk of horizontal transmission is much lower, this
policy is not patient-centric, potentially impacting
infant bondingwith other familymembers who are
HBsAg-positive (grandparents, fathers). In addi-
tion to the first dose of the HBV vaccine, all infants
born to HBsAg-positive mothers should receive
hepatitis B immune globulin (HBIG) as soon as pos-
sible after birth and testing to confirm they are not
infected andHBV immune before 12months of age.

As in previous guidelines, the committee reiter-
ated the importance of systematic strategies and
tracking in all Canadian jurisdictions of pregnant
women with chronic HBV, including prenatal and
peri-partum HBVmanagement. Although most ju-
risdictions perform prenatal HBV screening, gaps
in testing, follow-up, and linkage to care lead to
missed opportunities for timely intervention with
antiviral therapy if needed (108,109). Compared
to previous guidelines, the updated recommen-
dations promote consideration of: (i) expanding
treatment eligibility, (ii) earlier treatment initiation
in pregnancy and continued therapy long-term if
planning future pregnancies, and (iii) new evidence
on the role of TAF in pregnancy.

Screening and assessment
All pregnant women should be offered screening
for HBsAg in the first trimester, and this is highly
recommended in all Canadian jurisdictions. Addi-
tionally, reflex HBV DNA testing should be done
to reduce cost and delays in assessment to deter-
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mine whether antiviral therapy is required during
pregnancy. Prenatal screening for HCV antibody
(anti-HCV) should be implementedwhich has been
shown to be cost-effective and identify individu-
als that would have been missed with a risk-based
screening strategy (110). This is now recommended
in recent guidelines from the Society of Obste-
tricians and Gynaecologists of Canada (111). All
pregnantwomen should be assessed for active hep-
atitis and liver disease using non-invasive testing
(i.e., liver stiffness measurement (LSM), or ultra-
sound with shear wave elastography (SWE)) in
early pregnancy. Although there is data on LSM
and SWE in pregnancy, assessment should be re-
peated post-partum as a baseline assessment (112).

Antiviral treatment
All pregnant women found to have advanced liver
disease (i.e., > stage 1 fibrosis), or meet criteria for
treatment, regardless of mother-to-child transmis-
sion (MTCT) risk, should be immediately offered
therapy with NA that is safe to use in pregnancy
(i.e., TDF). Although most women will not have
significant HBV, related liver disease, given the
well-known safety profile of NA, it is reasonable
to discuss benefits of treatment in the context of
long-term family planning. Ideally, all women of
child-bearing age should be assessed prior to preg-
nancy to assess for HBV viremia and significant
liver disease. Those already on tenofovir-based
treatment should continue treatmentwhen they be-
come pregnant, as stopping can lead to detrimental
viral and biochemical (ALT) hepatitis flares. There
is robust evidence supporting antiviral treatment
in all women with HBV DNA >200,000 IU/mL
starting in the second trimester (113). Individuals
with HBV DNA >200,000 IU/mL and planning a
pregnancy in the near future (i.e., 1–2 years) may
be offered the opportunity to start treatment be-
fore pregnancy or well before the third trimester.
Several recent reviews have highlighted clinical
and basic science studies showing potential risk
of in utero infection (114). Pragmatically, earlier
treatment may ensure adherence, and that the pa-
tient is able to tolerate therapy in pregnancy and
achieve viral load that is well below the thresh-
old associated with MTCT risk at the time of
birth. This broader approach will reduce potential
unexpected adverse events and risks with a com-
plicated pregnancy, amniocentesis in the second
trimester in highly viremic mothers, placental bar-
rier leakage, multiple births, and pre-term birth.
The average age for Canadian women to have

their first child has increased to 32 years, the risk
of pre-term delivery increases over age 35, which
may also be compounded in patients with chronic
HBV (115,116). The WHO has proposed that in re-
source limited regions with difficulties accessing
infant HBIG and even HBV DNA monitoring, a
strategy of treating all HBsAg-positive women of
child-bearing age should be adopted (10). In high-
resource countries such as Canada, while treatment
consideration may be expanded, this may be too
liberal since there are few concerns with cold-chain
supply and most infants are born in hospital and
can receive timely HBV immunoprophylaxis.

The recommended first-line treatment is TDF
(117,118), and recent data also showTAF is safe dur-
ing pregnancy (119–121). Lamivudine can be used
if there is no access to TDF or TAF but is not recom-
mended for long-term use due to risk of antiviral
resistance. ETV is not recommended due to the
lack of robust safety data. Individuals planning fu-
ture pregnancies or who become pregnant on ETV
should be switched to tenofovir. Interferon (i.e.,
PEG-IFN) is contraindicated in pregnancy. Breast-
feeding is safe and should be encouraged; there
is minimal excretion of NA in breast milk and no
reports of HBV transmission via human breastmilk
(122,123).

Monitoring and follow-up
All patients, regardless of treatment, should be
monitored during pregnancy and post-partum
with HBV DNA and ALT every 3–6 months due
to risk of post-partum flares (124). Individuals on
treatment should undergo annual assessment of re-
nal function (i.e., eGFR). In women who receive
treatment solely to reduce MTCT, treatment can be
continued until 3 months (12 weeks) post-partum
to reduce the risk of post-partum off-treatment
flares. In patients who are considering future preg-
nancies (i.e., within 3–5 years), continued treatment
until they are finished family planningmay be con-
sidered. Otherwise, all women who stop treatment
should be closely monitored with HBV DNA and
ALT.

Recommendations for HBV management in
pregnancy
1. All HBsAg-positive persons of child-bearing

age planning pregnancy in near future should
be assessed (HBV DNA, HBeAg, antibody
to HBeAg [anti-HBe], ALT, Fibrosis) and
counselled about HBV management. (Strong
recommendation; Level 1)
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2. All pregnant persons should be screened for
HBsAg in the first trimester of pregnancy.
(Strong recommendation; Level 1)

3. HBsAg-positive pregnant persons should un-
dergo additional assessment for HBeAg, anti-
HBe, HBV DNA, and ALT and be referred to a
provider with expertise in HBV management.
(Strong recommendation; Level 1)

4. TDF or TAF should be given as the drug
of choice for pregnant persons and those of
child-bearing potential who require immediate
treatment for HBV. (Strong recommendation;
Level 1)

5. HBsAg-positive persons planning to become
pregnant in the near future (1–2 years), espe-
cially if over age 30 and HBV DNA >200,000
IU/mL,may be considered for immediate treat-
ment, rather than waiting for future pregnancy.
(Strong recommendation; Level 2)

6. HBsAg-positive pregnant persons with HBV
DNA of more than 200,000 IU/mL should ini-
tiate antiviral therapy as soon as possible and
no later than the second trimester to reduce the
risk of vertical transmission and to ensure treat-
ment is tolerated. Earlier treatmentmay be con-
sidered in high-risk pregnancies and potential
pre-term delivery. (Strong recommendation;
Level 2)

7. TDF or TAF may be continued up to 12 weeks
post-partum if given strictly to prevent MTCT.
(Strong recommendation; Level 1)

8. If antiviral treatment is started to reduce
MTCT risk, on a case-by-case basis, treat-
ment may be continued until all family plan-
ning is completed. (Strong recommendation;
Level 5)

9. After stopping TDF or TAF post-partum, per-
sons should be monitored for ALT flares, with
ALT testing every 4weeks for the first 3months
and then at 6 months, followed by routine
monitoring thereafter. (Strong recommenda-
tion; Level 2)

10. All infants born to HBsAg-positive pregnant
persons should receive immunoprophylaxis
withHBIG andHBVvaccine as soon as possible
after birth, and completion of second and third
HBV vaccine doses before 6 months. (Strong
recommendation; Level 1)

11. Infants should be tested for HBsAg and anti-
HBs between 1 and 4 months after the last dose
of vaccine (by age 1 year) to confirm that they
are uninfected and immune to HBV. (Strong
recommendation; Level 1)

12. Breastfeeding while receiving TDF or TAF is
not contraindicated. (Strong recommendation;
Level 1)

MANAGEMENT OF HBV CO-INFECTIONS
HBV and HDV coinfection (CS Coffin)
HDV causes the most aggressive form of viral
hepatitis in humans. Due to shared blood-borne
routes of transmission, simultaneous coinfection
with HBV and HDV can occur, as well as super-
infection of HDV in HBsAg-positive persons (125).
The HDV requires the HBV to complete the vi-
ral lifecycle, and in clinical practice, assessment of
HDV coinfection is only recommended in HBsAg-
positive persons. However, case reports of HDV in
HBsAg-negative/anti-HBc-positive persons have
been described, suggesting low levels of HBsAg
(below limits of detection using standard commer-
cial HBsAg ELISAs) may be sufficient for HDV
replication (126,127). In these rare circumstances,
discussion with a medical microbiologist may be
required regarding screening.

Historically there were limited prevalence data
onHDV inCanada. Since the last CASLHBVguide-
lines, updated Canadian epidemiological studies
have been published. A retrospective serosurvey of
referred HDV testing to the National Microbiology
Laboratory estimated HDV antibody positivity at
̴5.2% (5). Amore recent study based on case series,
modelling data, and smaller serosurveys provided
estimates of 3%–5% (128). Overall, althoughHDV is
rare in Canada (modelling estimates 10,000–15,000
people), the global prevalence is estimated to be 12–
72 million infected persons, which may continue
to have significant impact from new cases due to
immigration from endemic areas (29). Compared to
HBV monoinfected patients, individuals enrolled
in the Canadian HBV Network registry that were
HBV/HDVcoinfected were more likely to have ad-
vanced liver disease, cirrhosis and liver cancer.
There are no Health Canada-approved therapies
for HDV. PEG-IFN is used off-label in HDV RNA-
positive persons but is limited by toxicity, several
contraindications, and suboptimal efficacy. There
is variation in access to PEG-IFN across Canada,
but it is generally available through a special au-
thorization program. PEG-IFN treatment is given
for 48 weeks, and those who achieve persistent
HDV RNA suppression and ALT normalization
show improved clinical outcomes over long-term
(10 years) follow-up off-treatment (129,130). Al-
though longer duration (even up to 4 years) has

Canadian Liver JournalMay 2025 385



C Osiowy, F Alvarez, CS Coffin, et al

been associated with potential improved response,
it is generally not recommended due to toxicity
and limited success rates (131). HBV NA are not
active against HDV, but treatment is recommended
in all HBV/HDV coinfected patients. In theory, the
aggressive suppression ofHBV replication and pre-
vention of HBV flares in HDV coinfectionmay help
reduce the risk of liver disease progression (132).
Early identification of HDV infection will facilitate
closer monitoring and enrolment in HCC surveil-
lance programs. Due to viral interactions, many
persons with active HDV replication have sup-
pressed HBV viremia and may be misdiagnosed
with inactive chronic HBV (i.e., immune control
phase). Thus, reflex testing of all HBsAg-positive
individuals for antibody to HDV would prevent
missed diagnoses of HDV infection, especially by
health care providers not familiar with the dis-
ease. Thus, updated guidelines advocate for reflex
universal one-time screening of all HBsAg-positive
individuals and reflex HDV RNA testing in all
anti-HDV-positive patients (see Hepatitis B and D
screening and HBV vaccination section).

The proposed diagnostic assays and laboratory
algorithm are provided in the Hepatitis B and
D screening and HBV vaccination section. Repeat
HDV antibody testing is not recommended, unless
clinical concern and an ongoing risk for super-
infection (i.e., HBsAg-positive individual in close
contact HBV/HDV coinfected person), as even late
transmission can occur leading to fulminant hep-
atitis (133). The HBV vaccine also protects against
HDV, but an HDV-specific vaccine would be of
global benefit for the 300 million people with
chronic HBV infection.

New therapies for HDV are advancing and rev-
olutionizing the management of this historically
difficult to treat disease. Bulevirtide (BLV) is a
peptide mimic of the HBV pre-S1 protein and com-
petitively binds to the HBV and host bile acid
binding receptor (NTCP), blocking both HDV and
HBV entry. BLV was approved by the European
Medicines Agency in 2020 for compensated chronic
HDV infection and designated orphan drug status
by the US Food and Drug Administration. Pub-
lished randomized controlled trials have shown
that BLV at a 2 mg or 10 mg subcutaneous daily
dose, given alone or in combination with PEG-IFN,
leads to improvement, in liver enzymes, suppres-
sion of HDV RNA, histological improvement, and
lowering of intrahepatic HDV replication (134–
136). Virological and biochemical response was
similar with the 2 mg and 10 mg dose and im-

provedwith addition of PEG-IFN (136). Real world
studies of BLV monotherapy (given off-label) in
personswith decompensated cirrhosis leads to clin-
ical improvement, including resolution of ascites
and portal hypertension (137,138). The European
Association for the Study of the Liver has published
the first dedicated guidelines for HDV manage-
ment and recommend BLV as a first-line therapy
for all persons with HDV infection (13). The dura-
tion of BLV treatment is unclear (139) and stated, as
long as clinical benefit, can be demonstrated. Since
HDV is anRNAvirus, without a reservoir, in theory
with long-term suppression, hepatocyte turnover
would lead to viral clearance. A case report has de-
scribed cure of HDV infection in an individual with
compensated cirrhosis and esophageal variceswith
clearance of intrahepatic hepatitis delta antigen and
HDV RNA levels after 3 years of continuous BLV
monotherapy (140). BLV is well tolerated with only
mild injection site reactions. Due to competitive in-
hibition of NTCP, treatment is associated with an
asymptomatic increase in bile acids.

A complete list of novel HDV therapies can be
found at www.hepb.org/drugwatch. Small phase
2 studies using nucleic acid polymers (NAPS) to
block HBsAg release are administered by intra-
venous or subcutaneous injection. These studies
showed long-term HBsAg loss (i.e., functional cure
of HDV and HBV) in 7 out of 11 participants
(141,142). Recent real world/off-label data with
NAPS showed clinical improvement with regres-
sion of fibrosis and resolution of portal hyperten-
sion (143). Other emerging anti-HDV drugs that
have progressed through phase 3 clinical trials
(D-LIVR) include a host prenylation inhibitor (Lon-
afarnib, LNF) boosted with ritonavir (RTV) and
offers the advantage of oral dosing (144,145).

Summary of recommendations for HBV and
HDV management
1. All HBsAg-positive/HDV antibody-positive in-

dividuals should be considered for anti-HBVNA
therapy, regardless of HBV DNA levels or fi-
brosis stage, but especially if there is detectable
viremia. NA are not directly active against HDV
but, in theory, will block residual HBV replica-
tionwhichmay reduce liver disease risk. (Strong
recommendation; Level 2)

2. PEG-IFN therapy (180 μg once weekly) for 48
weeks should be considered in individuals with-
out contraindications to IFN treatment. (Strong
recommendation; Level 1)
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3. As novel HDV therapies (i.e., BLV) are expected
to become available in Canada, they should be
prioritized for HBV/HDV coinfected individu-
als, particularly those with advanced liver dis-
ease with or without IFN combination therapy.
(Strong recommendation; Level 1)

4. Due to the high risk of rapid disease progression,
all HBV/HDV coinfected individuals should be
followed by a specialist and monitored closely
with HBV DNA, HDV RNA, ALT every 6–12
months, HCC surveillance starting at age 40
(see above), and fibrosis assessment yearly. Late
HDV RNA relapse has been described even in
those with suppressed HDV RNA on PEG-IFN.
(Strong recommendation; Level 2)

HBV and HCV coinfection (CL Cooper)
Due to shared risk factors, HBV and HCV can be
found concurrently (146,147). Fibrosis progression
is accelerated, and HCC risk is increased (148).
Screening for one is recommended in the pres-
ence of the other. There is a risk of HBV flare
in HBsAg-positive individuals initiating direct-
acting antiviral therapy (DAA) forHCV coinfection
(149–151). This risk is low and generally lim-
ited to enzymatic and HBV virological laboratory
changes but can, in its most severe form, result
in clinical disease including fulminant hepatitis
(152,153). Co-initiation of an HBV antiviral con-
current with DAA dosing should be considered
with HBV nucleoside therapy maintained for 12
weeks following anti-HCV DAA completion (154).
Irrespective of whether an HBV antiviral is initi-
ated, liver enzymes should be monitored at least
every 4 weeks and HBV DNA levels every 3
months while on DAA therapy, up to 24 weeks
following completion. Similarly, ALT monitoring
is advised for HBsAg-negative/anti-HBc-positive
individuals, especially if cirrhotic. The incidence of
HBsAg and/or HBV DNA re-emergent with DAA
treatment is uncommon (reported <10% low level
HBV viremia) in the anti-HBc-positive population
(154–156).

Recommendations for management of HBV and
HCV coinfection
1. All HCV patients should be tested for HB-

sAg and anti-HBc prior to initiating HCV DAA
therapy. (Strong recommendation; Level 2)

2. All HBsAg-positive patients, especially those
with advanced fibrosis or cirrhosis, should ini-
tiate oral anti-HBV NA treatment while under-

goingHCVDAAtherapy. Empiric NAtreatment
is recommended given possible delays in HBV
DNA testing in some regions. (Strong recom-
mendation; Level 3)

3. HBsAg-negative and anti-HBc positive (with
or without anti-HBs) patients should be mon-
itored for ALT and HBsAg while on HCV
DAAuntil 24 weeks post-treatment. HBsAg and
HBV DNA should be measured if ALT fails to
normalize or increases during or after comple-
tion of DAA treatment. HBV antiviral therapy
should be initiated promptly in those with
emergence of HBsAg or detectable HBV DNA
with elevated ALT. (Strong recommendation;
Level 3)

HBV and HIV coinfection (CL Cooper)
Approximately 6%–8% of Canadians living with
HIV are HBV co-infected (157,158). Coinfection is
associated with more rapid liver fibrosis progres-
sion and a heavy burden of HCC, cirrhosis, and
end-stage liver disease (159). Antivirals including
TDF, TAF, and lamuvidine possess activity against
both HIV and HBV. As such, they should be in-
cluded in HIV antiretroviral regimens. Treatment
under the care of physicians with HIV and HBV
expertise should be initiated once the diagnosis of
HIV and HBV is established and irrespective of
CD4+ T cell count. Monitoring for HBV-specific
immune reconstitution during the initial 3 months
following ARV initiation is required (160,161).
However, inclusion of antiretrovirals with HBV ac-
tivity protect against this risk. There is a small
risk for proximal tubular nephropathy (i.e., Fan-
coni Syndrome) and osteopenia with the use of
TDF. This risk is much lower with TAF (162,163).
Data demonstrates HIV and HBV efficacy as well
as safety in HIV-HBV = coinfected TAF recipi-
ents (164,165). Therefore, TAF represents a first-line
antiviral in the context of HIV-HBV coinfection.

Dolutegravir/lamivudine represents a first line
option for treatment-naïve HIV patients as well as
a switch option for patients with fully suppressed
HIV viremia (166,167). This is not a first-line op-
tion in HIV-HBV-coinfected individuals. If used
as part of a switch strategy from a TDF/TAF-
containing regimen to dolutegravir/lamivudine,
then increased HBV DNA monitoring is recom-
mended to ensure that HBV viremia remains fully
suppressed (168).

Cabotegravir/rilpivirine represents an in-
tramuscular injectable alternative to orally
administered HIV antiretroviral therapy (169,170).
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It possesses no HBV antiviral activity. Therefore,
if used as part of a switch strategy from a
TDF/TAF/lamivudine-containing HIV regimen
to Cabotegravir/Rilpivirine then an HBV
antiviral should be concurrently initiated to
ensure continued HBV antiviral suppression.
If Cabotegravir/Rilpivirine is started in an
HIV-HBV-coinfected patient not on HIV or HBV
active antivirals, then an HBV antiviral should be
concurrently initiated to ensure appropriate HBV
management is implemented.

Some populations of HIV infected individu-
als are at greater risk for exposure to HBV (e.g.,
men who have sex with men or persons who
inject drugs (171)). All people living with HIV
should be screened for HBV infection and immu-
nity. If anti-HBs negative, then HBV immunization
should be pursued as it is effective in prevent-
ing infection (see Hepatitis B and D screening
and HBV vaccination section) (172). HIV/HBV
coinfection is not a contraindication to liver trans-
plantation, assuming all other eligibility criteria are
met. Post-transplant outcomes, including survival,
are comparable to HBV monoinfection (173,174).
Additionally, in HBsAg-positive individuals who
would potentially benefit from continuous HIV
pre-exposure prophylaxis (i.e., PrEP with TDF and
emtricitabine), PrEP may be initiated, regardless of
HBV status, but HBV should be closely monitored
for virological and biochemical flares, if and when
PrEP is discontinued.There is no risk of anti-HBV
resistance with TDF treatment interruptions.

Recommendations for management of HBV and
HIV coinfection
1. All people living with HIV should be screened

for HBV infection and immunity. If anti-HBs
and anti-HBc negative, then HBV immunization
should be pursued. (Strong recommendation;
Level 1)

2. HIV treatment with HBV-active antivirals
should be initiated once the diagnosis of HIV
and HBV is established and irrespective of
CD4+ T cell count. (Strong recommendation;
Level 1)

3. On-treatment monitoring of HBV is the same
as in HBVmonoinfection. (Strong recommenda-
tion; Level 5)

4. Patients who have interruptions in HIV ther-
apy that included any HBV active antivirals
should be monitored for HBV reactivation if un-
able to continuewith anti-HBV antiviral. (Strong
recommendation; Level 4)

5. All HIV-HBV coinfected patients starting or
switching to Cabotegravir/Rilpivirine intra-
muscular injection treatment for HIV should en-
sure that HBV antiviral therapy is concurrently
initiated or continued. (Strong recommendation;
Level 5)

MANAGEMENT OF HEPATITIS B IN
PEDIATRIC PATIENTS (F ALVAREZ)
Prevalence of HBV infection in Canada is rela-
tively low, and incidence is decreasing in pediatric
patients thanks to different preventive measures
against vertical transmission and vaccination. Vac-
cination programs in many countries have also
decreased the incidence in immigrant children;
however, updated data for the pediatric population
is needed (175).

Natural history of HBV infection in pediatrics
Most children are asymptomatic; acute hepatitis
and its fulminant form are rare events. In pa-
tients infected by horizontal transmission, HBeAg
seroconversion is observed before age 10 years,
in contrast with those infected by vertical trans-
mission, in whom delayed HBeAg seroconversion
occurs around puberty (176,177).

Three markers predict HBeAg to anti-HBe se-
roconversion: increase in serum transaminases,
decrease of circulating HBV-DNA, and evidence of
inflammatory activity by liver histology. The pres-
ence of fibrosis at liver biopsy is infrequent, and
the incidence of cirrhosis is around 2%–3%. Half of
these children develop HCC many years after HBe
seroconversion, an event that very rarely occurs in
those without cirrhosis (178,179).

Currently, liver biopsies are rarely indicated in
children with chronic HBV infection. Ultrasound-
based transient elastography (FibroScan), used to
establish the elasticity of the liver and indirectly
the degree of fibrosis, can be carried out in chil-
dren after 3–4 years of age. Regression of fibrosis
is observed in patients with HBeAg and HBsAg
seroconversion.

HBeAg seroconversion is observed in around
85% of children before the age of 18 years,
spontaneously or after treatment. Only 20% of chil-
dren, whether treated or untreated, seroconvert
from HBsAg positive to negative (176).

HDV coinfection is rare and observed mainly in
children born in regions with high or intermediate
HDV prevalence. These patients show poor prog-

388 Canadian Liver JournalMay 2025



2025 CASL-AMMI guidelines for chronic hepatitis B

nosis, developing rapid progression to cirrhosis
(180).

Almost one in seven children or youth are obese
in Canada (181). Childhood obesity is a risk fac-
tor for many chronic diseases including steatotic
liver disease and/or MASLD in pediatric patients.
Further study is required to understand the nat-
ural history of MASLD and HBV in children
to inform management guidelines. The Canadian
Laboratory Initiative on Pediatric Reference Inter-
vals (CALIPER) establishes age- and sex-specific
reference intervals, including ALT cut-offs, to im-
prove diagnostic accuracy and disease monitoring
in pediatric populations. These intervals arewidely
adopted by clinical laboratories across Canada.

HBV TREATMENT IN CHILDREN
Summary of indications for HBV treatment in
children
1. Two readings of serum ALT levels within 6–12

months over the ULN in a child with ele-
vated HBV DNA levels (ALT >1.5 times nor-
mal, during 1 year of observation; HBV DNA
>2,000 IU/mL; no liver biopsy required).

2. Children with cirrhosis, HBV-associated extra-
hepatic complications (glomerulonephritis, ar-
teritis nodosa), or HIV, HCV, or HDV co-
infection and detectable HBV DNA (no liver
biopsy required). In those receiving immuno-
suppressive drugs: Long-term steroids use, solid
organ or bone marrow transplantation, treat-
ment of autoimmune diseases, or chemotherapy.

3. Moderate to severe liver inflammation with >F1
stage fibrosis fibrosis on liver biopsy.

4. Family history of HCC in children with HBV
DNA>2,000 IU/mL.

5. Liver transplant in HBV-infected recipients, re-
cipient of anti-HBc positive donor organ.

Summary of HBV treatment options
in pediatrics
Entecavir and tenofovir are the molecules of choice
for the treatment of children with HBV, since they
induce a low frequency of viral mutations with few
adverse events.

ETV has been used in children older than 2 years
of age at a dose of 0.015 mg/kg (maximum of
0.5 mg/day) in children weighing less than
32.5 kg and 0.5 mg/day in those weighing more
than 32.6 kg for more than 1 year. HBeAg sero-
conversion and HBV DNA of less than 50 IU/mL
were found in 24.2% versus 3.3% in those receiving

placebo at week 48 (p < 0.0008) (182). Emergent
resistance was 0.6% and 2.6% at the end of the
first and second years of treatment, respectively.
Comparable adverse eventswere reported between
those receiving ETV and placebo.

TDF has been used with children older than 2
years of age or having a weight greater than 10 kg.
Children older than 12 years of age may be treated
with TDF at a dose of 300 mg daily for more than
1 year. After 42 weeks of treatment, HBeAg sero-
conversion was 21% versus 15% (nonsignificant) in
the placebo group.No particular adverse eventwas
recorded in treated patients; however, monitoring
of renal function was suggested (183). Long-term
TDF can affect bone health; otherwise, studies show
that TAF and ETV are safe in pediatrics (184,185).

Monitoring of children with HBV
All children with chronic HBV infection should
be monitored annually with complete blood cell
count, serum aminotransferases, AFP, HBV pro-
file (HBV serology and HBV DNA), and liver
ultrasound and liver stiffness measurement using
transient elastography (i.e., TE or FibroScan). TE
is endorsed by the WHO based on available ev-
idence suggesting that TE is effective in children
although further study is required to determine
specific cut-off values (i.e., >7 kpA = F2 fibrosis
or >12 kpA = cirrhosis or stage 4). Other non-
invasive tests to assess fibrosis include APRI (i.e.,
>0.5) , regardless of HBV DNA levels. In general,
whether HBeAg negative or positive, children with
elevated ALT and HBV DNA should be monitored
more frequently (i.e., monthly to every 3 months
depending on severity of ALT flare). Children who
are on NA treatment should be monitored every
3 months. Due to limited data, the current guide-
lines do not differentiate between children aged
2–11 years and >12 years, hence this is an area re-
quiring further study to understand variations in
treatment response and natural history.

Recommendations for management of HBV in
pediatric patients
1. There is no strong evidence at present for

treatment of children without complications in
the high replicative/non-inflammatory phase
(formerly referred to as immune-tolerant) and
HBeAg-negative chronic HBV infection with
normal ALT (<25 in females, <35 in males) and
low level HBVDNA(<2,000 IU/mL) (formerly
referred to as inactive chronic carrier phase).
(Moderate recommendation; Level 4)
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2. Due to the long-term safety profile of NA,
the potential development of curative treat-
ments in the next decade, as well as novel
predictive biomarkers of HBV in the liver, on
an individualized basis regardless of HBV or
ALT levels, taking into account concomitant
MASLD anddiabetes, a strong family history of
HCC or cirrhosis, and infection with genotype
C, treatment may be considered in adolescent
patients with very high HBV viral load (high
replicative/non-inflammatory phase, formerly
referred to as immune tolerant phase), under the
care of a specialist. (Moderate recommenda-
tion; Level 3)

3. Children with chronic HBV infection, either
HBeAg positive or negative, should be fol-
lowed once a year by ultrasound examination
of the liver (ideally with elastography) and
serum AFP, in addition to ALT and HBV DNA.
(Moderate recommendation; Level 3)

4. In HBeAg-positive children with serum ALT
more than 1.3–2 times the normal values, mon-
itoring every 3 months for at least 1 year, to
document decreasing or low levels of serum
HBV DNA, is recommended before consider-
ing treatment to account for possible spon-
taneous seroconversion. (Strong recommenda-
tion; Level 1)

5. In HBeAg-negative children ALT above the
ULN (>25 in females and >35 in males) on 2
occasions measured 6 months apart and HBV
DNA >2,000 IU/mL should be considered for
treatment. (Strong recommendation, Level 1)

6. Treatment should be initiated for children with
advanced fibrosis and cirrhosis (based on clin-
ical findings or non-invasive tests) to lower
HCC risk. (Strong recommendation; Level 3)

7. Treatment should be considered for children
with extrahepatic disease and coinfection (i.e.,
HIV, HDV, HCV). (Strong recommendation;
Level 2)

8. All pediatric patients undergoing immunosup-
pression should be assessed regarding need
for HBV treatment (similar to adults). (Strong
recommendation; Level 1)

9. ETV, TDF, and TAF are drugs that are orally ad-
ministered and exhibit a high genotypic barrier
to resistance and a favourable side effect pro-
file. NAs should be continued for 1 year after
the disappearance of HBeAg and the appear-
ance of anti-HBe (seroconversion) before at-
tempting cessation. (Strong recommendation;
Level 1)

10. After seroconversion, whether spontaneous
or treatment induced, children should be
followed every 3 months for at least 1 year.
After confirmation of immune inactive
status (persistently normal ALT, HBV DNA
<2,000 IU/mL), monitoring should be contin-
ued every 6 months. (Strong recommendation;
Level 2)

SUMMARY AND FUTURE DIRECTIONS
The 2025 CASL/AMMI guidelines provide up-
dated recommendations for the management of
chronic HBV in Canada, with a focus on univer-
sal adult screening, catch-up vaccination, broader
treatment access, and reflex testing for HBD. Re-
flecting current evidence and aligningwith interna-
tional guidelines, it supports the use of quantitative
HBsAg (qHBsAg) testing to guide treatment deci-
sions and promote functional cure. These guide-
lines also endorse simplified diagnostic pathways
and earlier treatment initiation, particularly for
individuals who do not clearly meet traditional
criteria for treatment (grey zone). Future research
priorities include evaluating the cost-effectiveness
of screening and vaccination strategies, validat-
ing emerging biomarkers, and advancing new
antiviral therapies targeting functional or steril-
izing cure. To support these efforts, provincial
and territorial health systems are encouraged to
invest in enhancedHBV surveillance, improved ac-
cess to recommended HBV/HDV laboratory tests,
and the implementation of point-of-care diagnos-
tics, within a patient-centred approach aimed at
reducing inequities in access to care and treatment.
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