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ARTICLE INTFO ABSTRACT
Article history: Chronic hepatitis B is an important health problem that can progress to cirrhosis and com-
Received 1 July 2020 plications such as hepatocellular carcinoma. There is approximately 290 million of people
Accepted 31 July 2020 with chronic hepatitis B virus (HBV) infection worldwide, however only 10% of patients are
Available online 11 September 2020 currently identified.

Most part of Brazil is considered of low prevalence of HBV infection but there are some
Keywords: regions with higher frequency of carriers. Unfortunately, many infected patients are not yet
Hepatitis C antibodies identified nor evaluated for treatment.
Kidney transplantation The Brazilian Society of Infectious Diseases (SBI) and the Brazilian Society of Hepatol-
Liver cirrhosis ogy worked together to elaborate a guideline for diagnosis and treatment of hepatitis B.
Outcome assessment (health care) The document includes information regarding the population to be tested, diagnostic tools,
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indications of treatment, therapeutic schemes and also how to handle HBV infection in
specific situations (pregnancy, children, immunosuppression, etc).
Delta infection is also part of the guideline, since it is an important infection in some

parts of the country.

© 2020 Sociedade Brasileira de Infectologia. Published by Elsevier Espana, S.L.U. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Hepatitis B is an important public health problem worldwide,
with almost 300 million of individuals infected with HBV. In
2016 the World Health Organization (WHO) established the
goal of eliminating viral hepatitis B and C as a public health
problem by the 2030. For this reason, all countries should be
involved in improving diagnosis and treatment of these infec-
tions. Brazil is one of the countries signatories of the WHO
aims for elimination of viral hepatitis and the present rec-
ommendations may help physicians and public authorities to
reach the established goals for 2030.

The recommendations were developed by a panel of
experts chosen by The Brazilian Society of Hepatology (SBH)
and The Brazilian Society of Infectious Disease (SBI) based
on evidence from the literature and on the experts’ experi-
ence.

The evidence and recommendations have been graded
according to the Grading of Recommendations Assessment
Development and Evaluation (GRADE) system adapted by the
European Association of Study of Liver (EASL). The strength
of recommendations (strong: 1, weak: 2) was based on the
quality (grade) of evidence (I, II-1, II-2, II-3, III), as stated
below:

Grade evidence

I Randomized, controlled trials

II-1 Controlled trials without randomization

II-2 Cohort or case-control analytical studies

II-3 Multiple time series, dramatic uncontrolled experi-
ments

III Opinions of respected authorities, descriptive epidemi-

ology
Grade recommendation

1 Strong recommendation: Factors influencing the strength
of the recommendation included quality of the evidence,
presumed patient-important outcomes, and cost;

2 Weaker recommendation: Variability in preferences and
values, or more uncertainty: more likely a weak recommen-
dation is warranted. Recommendation is made with less
certainty: higher cost or resource consumption.
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Indications for diagnostic screening

Chronic hepatitis B is an important health problem that can
progress to cirrhosis and complications such as hepatocellular
carcinoma. There is approximately 300 million of people with
chronic hepatitis B virus (HBV) infection worldwide, however
only 10% of patients are currently identified.

The importance of the screening is to identify HBV carriers
in order to evaluate those for whom treatment is indicated,
since antiviral treatment is available and inhibit viral repli-
cation in almost all cases, and also identify those who are
susceptible (negativity for all HBV markers), with indication
of vaccination.

Other advantage of HBV screening is to prevent perina-
tal transmission in pregnant women, domiciliary and sexual
transmission by chronic carriers and to identify patients with
pastinfection and possible risk of reactivation under immuno-
suppression, chemotherapy, or immunobiological use.

Hepatitis B fulfills the criteria for screening: there is a safe
and validated serological test for diagnosis, at low cost and
widely available. The following high-risk populations are pri-
ority for screening:

1) individuals with liver disease or elevated aminotrans-
ferases; 2) relatives, household contacts, infants and sexual
partners of HBV-carriers; 3) individuals who require immuno-
suppressive therapy, chemotherapy, or immunobiological use;
4) users of injectable drugs or other illicit drugs; 5) individuals
receiving or with a past history of unsafe injections (poten-
tially contaminated syringes or needles); 6) men who have
sex with men, individuals with multiple sex partners without
the use of condoms and with sexually transmitted diseases
(STDs), sex workers, transgenders, and individuals in serodif-
ferent sexual relationships; 7) inmates of correctional facilities
or people deprived of their liberty; 8) dialysis patients; 9) HCV-
or HIV-infected individuals; 10) pregnant women and children
born to HBsAg-positive mothers; 11) health professionals or
professionals exposed to contaminated biological material; 12)
blood or organ/tissue donors; 13) individuals born or residents
in regions with high or intermediate HBV endemicity (preva-
lence of HBsAg > 2%); 14) residents and staff of facilities for
people with developmental disabilities; 15) travelers to coun-
tries or locations with an intermediate or high prevalence of
HBV infection; 16) homeless people, and 17) non-vaccinated
individuals with diabetes.
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It should be underscored that individuals classified as
susceptible after hepatitis B screening must be referred for
immunization.

International guidelines diverge on which tests to use for
hepatitis B screening. Most guidelines recommend serological
testing for HBsAg and anti-HBs. Alternatively, total anti-HBc
can be used for screening given that those individuals who
are positive are subsequently tested for HBsAg and anti-HBs
to differentiate current infection from past exposure to HBV.

In HIV-infected patients, in candidates to immunosuppres-
sive therapy, chemotherapy and treatment for HCV, with risk
of infection reactivation even in HBsAg negative patients, the
screening should be done with HBsAg and anti-HBc. Anti-HBc
positive patients have to complete the investigation with HBV-
DNA determination. HBV-DNA detectable in HBsAg-negative
patients identify those at risk for viral reactivation in situa-
tions of immunosuppression.

Recommendations

Screening of HBV infection is indicated for all pregnant
women, blood donors, and patients with any identified
risk factor (level II-1 evidence, recommendation 1).
Patients with no HBV markers should be oriented to vac-
cination (level I evidence, recommendation 1).
Screening should be performed using HBsAg and anti-
HBs. In patients living with HIV and those who will be
submitted to immunosuppression, total anti-HBc should
also be investigated (level II-1 evidence, recommenda-
tion 1).

In patients with isolated anti-HBc serology, occult infec-
tion with HBV should be considered (level II-2 evidence,
recommendation 1)
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Hepatitis B vaccination

In Brazil, the hepatitis B vaccine was introduced in the
National Immunization Calendar in the 1990s and was indi-
cated for all children in the first year of life. In 2016, vaccine
coverage was expanded and is now offered to all individuals
regardless of age.

In healthy individuals, hepatitis B vaccination with the
standard dose (20 n.g) at 0, 1 and 6 months provides a protec-
tive serum response (anti-HBs > 10 mIU/mL) in more than 90%
of adults and in 95% of infants and children. Modified sched-
ules or doses, including doubling the standard antigen dose
or administering additional doses, can increase the response
rates. However, data on these alternative vaccination regi-
mens are limited.

In hemodialysis patients or patients with chronic kidney
disease, the median protection rate is 60.1% among those with
diabetes mellitus versus 75.1% among those without diabetes.
For hepatitis B vaccination of adult hemodialysis patients, a
high dose (40 png) of Recombivax HB®, administered at0, 1 and
6 months, or a high dose (40 pg) of Engerix-B®, administered
at0, 1, 2 and 6 months, is recommended.

Alternative vaccination schedules (for example, 0, 1 and
4 months or 0, 2 and 4 months) have been shown to elicit
dose-specific and final seroprotection rates similar to those
obtained with the 0, 1 and 6-month schedule. An increased
interval between the first two doses has little effect on
immunogenicity or on the final antibody titer. The third dose
confers the maximum level of seroprotection as well as long-
term protection. Longer intervals between the last two doses
(for example, 11 months) result in higher final antibody levels
but can increase the risk of acquiring HBV infection in peo-
ple with a delayed response to vaccination. Higher geometric
mean titers are associated with long-term persistence of mea-
surable anti-HBs. The Twinrix® vaccine can be administered
before travel to countries with intermediate or high preva-
lence of HBV infection or before any other potential exposure
using an accelerated schedule on days 0, 7 and 21-30, followed
by a mandatory dose at 12 months. Recently, the HepB-CpG
(Heplisav-B®) vaccine was approved for clinical use in the
United States. This vaccine uses a new adjuvant and two doses
(0 and 1 month) and is indicated for people older than 18 years
without other restrictions.

The guidelines of the Ministry of Health recommend the
use of alternative regimens (high dose of 40 pg; 0, 1, 2 and
6-12 months) for solid organ transplant recipients, patients
with cancer, patients who require chemotherapy, radiotherapy
and corticotherapy, patients with other immunodeficiencies,
and for pre-dialysis or dialysis patients with chronic kidney
disease.

Routine serological testing for the detection of hepatitis B
immunity is not necessary after routine vaccination of infants,
children or adults because of the high efficacy of the vaccine.
However, testing for HBsAg and evaluation of protective anti-
HBs levels after vaccination is recommended in situations in
which this information will be important for subsequent clin-
ical management (revaccination or other types of protection
against hepatitis B such as hyperimmune globulin), namely:

- Babies born to HBsAg-positive mothers or to mothers with
unknown serological status;

- Healthcare and public safety workers at risk of exposure
to blood and body fluids;

- Patients on hemodialysis or peritoneal dialysis and people
living with HIV and other immunocompromized individ-
uals (recipients of hematopoietic stem cell transplants or
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patients undergoing chemotherapy) to determine the need
for revaccination and the type of testing during follow-up;

- HBsAg-serodifferent sexual partners;

- Men having sex with men, sex workers, transsexual
people, individuals with sexually transmitted infections,
individuals at risk of unprotected sexual exposure;

- Chemically dependent people;

- People deprived of their liberty;

- Household contacts of chronic hepatitis B carriers;

- Patients with chronic liver disease.

According to the guidelines of the Ministry of Health, vacci-
nated individuals belonging to the key-populations described
above who do not respond with adequate antibody levels
should be revaccinated using an additional 3-dose series of
the vaccine. Individuals who remain anti-HBs negative after
two complete regimens with three doses must be considered
non-responders and susceptible when exposed. The use of
hyperimmune globulin is recommended in this case.

Several possible strategies have been proposed in the liter-
ature for hepatitis B vaccine non-responders, but the scientific
evidence is controversial:

Doencas Transmissiveis. — 4. ed. — Brasilia: Ministério da
Satde, 2014. 160 p.: il.

Das S, Ramakrishnan K, Behera SK, Ganesapandian
M, Xavier AS, Selvarajan S. Hepatitis B vaccine and
immunoglobulin: Key concepts. J Clin Transl Hepatol
2019;7(2):165-171.

Van Den Ende Ca, Marano Cb, Van Ahee Aa The immuno-
genicity and safety of GSK’s recombinant hepatitis B vaccine
in adults: a systematic review of 30 years of experience
EXPERT REVIEW OF VACCINES, 2017 VOL. 16, NO. 8, 811-832
Rubin LG, Levin MJ, Ljungman P, et al.; Infectious Diseases
Society of America. 2013 IDSA clinical practice guideline for
vaccination of the immunocompromised host. Clin Infect
Dis 2014;58:€44-100.

Fabrizi F, Dixit V, Messa P, Martin P. Hepatitis B virus vac-
cine in chronic kidney disease: improved immunogenicity
by adjuvants? A meta-analysis of randomized trials. Vaccine
2012; 30: 2295-300.

Hadler SC, de Monzon MA, Lugo DR, Perez M. Effect of timing
of hepatitis B vaccine doses on response to vaccine in Yucpa
Indians. Vaccine 1989; 7: 106-10.

Revaccination or increase of the vaccine dose;

Intradermal vaccination;

New adjuvants (e.g., Heplisav-B®);

Increased immunogenicity (e.g., protein PreS1 and PreS2);
Therapeutic supplementation (e.g., GM-CSF, levamisole,
praziquantel).

Recommendations

1 Hepatitis B vaccination is part of the National Immu-
nization Calendar for all children at birth and is
available for all individuals regardless of age (level I
evidence, recommendation 1).

2 Alternative vaccination regimens using a larger num-
ber of doses or a higher dose are indicated for
hemodialysis patients, solid organ transplant recip-
ients, patients with cancer, patients who require
chemotherapy, radiotherapy and corticotherapy, and
patients with other immunodeficiencies (level II-1 evi-
dence, recommendation 1).

3 Testing for anti-HBs after vaccination is not indi-
cated for all individuals but is recommended only for
groups of patients with an indication for revaccination
(patients continuously exposed to HBV). Revaccination
should consist of an additional 3-dose series of the
vaccine (level II-2 evidence, recommendation 1).
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Non-routine laboratory tests for hepatitis B:
quantitative HBsAg, genotyping, antiviral
resistance

The diagnostic tests used in clinical practice for patients with
hepatitis B are the detection of viral antigens (HBsAg and
HBeAg), antibodies (anti-HBc IgM or IgG, anti-HBe and anti-
HBs), and quantification of viral load (HBV-DNA).

However, more recently the quantification of HBsAg (qHB-
sAg), reflecting intra-hepatic activity of covalently closed
circular DNA (ccc-DNA), has become an useful tool for the
comprehension of the natural history of the disease, as well
to help in therapeutic decisions. There are some commercial
tests approved for this purpose but they are not broadly avail-
able in Brazil.

HBsAg quantification is useful to: diagnosis of chronic
infection phases; risk of disease progression; chance of
response to interferon therapy; and, in the treatment with
antiviral analogs, to evaluate the possibility of stopping ther-
apy after a consolidation period.

The levels of qHBsAg differ between phases of chronic
infection as well as among genotypes. Higher levels (> 4 log
UI/mL) are seen in immunotolerant phase (HBeAg positive,
absence of activity and high viralload) and lower levels in inac-
tive carries (HBeAg negative, absence of activity and viral load
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< 2000 UI/mL). In patients infected with genotype A, gHBsAg
levels are higher than in other genotypes.

In HBeAg negative patients, gHBsAg < 1000 Ul/mL and HBV-
DNA < 2000 UI/mL indicate the presence of inactive chronic
infection and among these patients qHBsAg < 100 Ul/mL is
associate with spontaneous clearance of HBsAg.

Determination of qHBsAg is also useful to determine the
frequency of ALT and elastography monitoring in patients
with inactive infection (HBeAg negative). Levels of gHBsAg <
1000 UI/mL suggest annual ALT and HBV-DNA assessment and
triennial fibrosis evaluation; with gHBsAg > 1000 UIl/mL these
tests should be done every six months and fibrosis evaluation
every two years.

Quantification of HBsAg has also been used to predict the
risk of HCC in HBeAg negative patients with low viral load.
Among Asiatics the risk was 14-fold higher in those with gHB-
sAg > 1000 vs < 1000 Ul/mL.

During antiviral therapy with interferon, HBsAgis very use-
ful as a stopping rule in HBeAg-positive patients. Patients with
genotype D, with no or little reduction of quantitative HBsAg,
should discontinue treatment, while patients with genotype
A should reduce quantitative HBsAg by more than 1 logjo to
continue treatment.

It is important to remember that the relevance of gHBsAg
is related to HBV genotypes and has assessed for A, B, C and
D genotypes. However it has not been validated for genotype
F, frequent in hyperendemic areas in Brazil.

Regarding genotypes, the phylogenetic HBV analysis shows
the existence of 10 distinct genotypes (A-J). In Brazil geno-
types A, D and F are the most prevalent. The usefulness of
HBV genotyping is much less evident when compared to hep-
atitis C. Although the HBV genotype has implications for the
natural history of the disease and the chance of responding
to interferon treatment, genotype is of little importance for
the treatment with nucleotide or nucleoside analogs. A higher
chance of response in patients treated with IFN, with HBeAg
seroconversion and HBV-DNA < 2000 UI six months after end-
ing treatment is observed in infections caused by genotype
A while the lowest chance is seen with genotype D infec-
tions. Specifically for genotype F, prevalent in endemic areas
in Brazil, the relation with therapeutic response to IFN is still
undetermined.

Indication for determining antiviral resistance varies
according to the situation. Antiviral resistance detected before
treatment is considered to be primary. There are few studies
in the literature evaluating HBV-naive patients with primary
resistance, but the numbers vary widely according to geo-
graphic region. In some regions of China and Korea the
prevalence of primary resistance to entecavir varies from 4
to 60% associated to a mutation in polymerase gene. In Brazil,
there are few studies evaluating this question, with emphasis
to the study from Pacheco et al. (2018), with 189 patients, show-
ing 6% prevalence in the Amazon region, mostly infected with
genotype A and F, while in Northeast no cases of resistance
were found.

The other situation is the emergence of resistance dur-
ing HBV antiviral treatment. Nowadays, with the use of ETV,
TDF and TAF as first line drugs, therapeutic failure due to
drug resistance has become a rare event. The diagnosis of

resistance is done in patients receiving antiviral therapy who
present viral load elevation of 1 log or greater compared to
basal level after an initial virological response and confirma-
tion of adherence; this situation is characterized as virological
breakthrough, usually associated with antiviral drug resistance.

The diagnostic test to detect antiviral resistance include
restriction fragment polymorphism analysis (RFLP), hybridiza-
tion and sequencing. To be performed these tests need a viral
load of at least 1000 UI/mL in the sample.

Recommendations

1 Quantitative HBsAg is useful for the evaluation of
HBeAg negative patients, as a support for the char-
acterization of the chronic phases of infection and to
help in the decision of stopping treatment. (level II-1
evidence, recommendation 2).

2 Quantitative HBsAg is useful for HBeAg-positive
patients treated with interferon as a stopping rule
(level I evidence, recommendation 2).

3 The indication of genotyping for hepatitis B treatment
is only justified for HBeAg-positive patients who can
be treated with interferon. This option also includes
the availability of quantitative HBsAg since interde-
pendence exists in the interpretation of the two tests
(level II-1 evidence, recommendation 2).

4 Routine investigation of antiviral resistance is not
justified for definition of the therapeutic strategy,
especially in patients for whom the use of TDF is
defined. (level II-2 evidence, recommendation 2).

5 Antiviral resistance determination can be useful in
adherent antiviral treated patients presenting viral
load elevation after an initial response (level II-1 evi-
dence, recommendation 2).
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Efficacy and safety of antiviral drugs for
hepatitis B

A few years ago, entecavir (nucleoside analog) and tenofovir
(nucleotide analog) were added to the Ministry of Health’s
Clinical Protocol and Therapeutic Guidelines for the treatment
of chronic hepatitis B since these two drugs showed the low-
est incidence of resistance, i.e., the highest genetic barrier,
when compared to drugs previously used in Brazil such as
lamivudine and adefovir. The criteria for using one or the other
drug are different. In Brazil, patients with cirrhosis and other
comorbidities like type-2 diabetes or high blood pressure are
usually candidates to receive entecavir. Therefore, even if the
entire cohort of patients with HBV treated within the Brazilian
National Health System (SUS) were evaluated, we would not
have a homogeneous group of patients to compare the efficacy
and safety of the two drugs.

Registry-based studies of entecavir and tenofovir evaluated
alanine aminotransferase (ALT) normalization, seroconver-
sion of HBeAg (21% vs 21%) and HBsAg negativity, as well as
the rate of undetectable HBV DNA at 48 and 96 weeks of treat-
ment (67% and 76% in HBeAg-positive patients and 90% and
93% in HBeAg-negative patients, respectively). In the two stud-
ies, a liver biopsy was obtained from the patients at baseline
and one and five years after treatment. Significant improve-
ment in the degree of inflammation according to the Ishak
score was observed in the first year of treatment, while there
was little improvement in the degree of hepatic fibrosis. How-
ever, in addition to important improvement in inflammatory
parameters, biopsies obtained five and six years after treat-
ment also exhibited significant reduction in fibrosis. There
were even reports of patients with cirrhosis at baseline biopsy
who progressed to complete regression of fibrosis after five
years.

A meta-analysis published in 2017 evaluated and com-
pared the efficacy and safety of tenofovir and entecavir for the
treatment of patients with chronic hepatitis and/or cirrhosis
due to HBV. The authors reported a significant difference in
ALT normalization at three and six months favoring tenofovir,
but not after six months, as well as in the rate of unde-
tectable HBV DNA in the third month of treatment, but not
after that period. In patients with cirrhosis, no difference in
the control of viremia or improvement of liver function was
observed between the two drugs. Patients treated with teno-
fovir exhibited greater changes in glomerular filtration rate
and hypophosphatemia incidence than those receiving ente-
cavir.

Tenofovir alafenamide (TAF) is a new tenofovir pro-drug
recently approved in Brazil that reduces plasma tenofovir lev-
els by 90% compared to tenofovir disoproxil fumarate (TDF),
thereby decreasing the loss of bone mineral density and renal
toxicity. An open prospective study investigated 75 patients
with chronic hepatitis B using 300 mg/day tenofovir for at
least 12 months, with undetectable HBV DNA, who were
switched to 25 mg/day TAF and followed up for 24 weeks. After
the switch, a significant decrease was observed in urinary
beta-2-microglobulin/creatinine and urinary retinol-binding
protein/creatinine ratios at week 12 (p < 0.01 for both). There
was no change in the mean glomerular filtration rate but tubu-

lar reabsorption of phosphate was reduced at week 24 (p <
0.05). The authors concluded that patients using TDF who are
switched to TAF have significant improvement in bone min-
eral density and in some renal tubular function parameters as
early as after 12 weeks of treatment with TAF. Compared to
TDF, TAF exhibited the same efficacy in terms of undetectabil-
ity of HBV-DNA and more frequent ALT normalization and in
two registry-based studies.

Recommendations

1 Pegylated interferon, entecavir, TDF and TAF are drugs
approved for the treatment of hepatitis B. The oral
antivirals (ETV, TDF or TAF) are equally effective in
patients with treatment indication (level II-2 evidence,
recommendation 1).

2 Inpatients with evidence or higherrisk of renal or bone
alterations, entecavir and TAF are the most indicated
drugs (level II-1 evidence, recommendation 1).
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Acute hepatitis B

It is estimated that 240 million people worldwide are chronic
carriers of HBV; however, about two billion people show sero-
logical evidence of past infection, demonstrating that about
90% eliminated the virus during the phase of acute infection.
Most cases are asymptomatic and less than 40% have the clas-
sical icteric form. About 1% of cases may develop fulminant
hepatitis, a condition with high mortality rate.

In general, due to universal vaccination, the incidence
of acute hepatitis has dropped in the world and in Brazil,
especially in the younger population. A higher frequency is
observed in older adults whose immune status can modify the
natural history of the infection. Since most immunocompe-
tent adults eliminate the virus spontaneously, drug treatment
is not indicated. There is no consensus as to whether cases
with signs of severe disease would benefit from the antivi-
ral drugs recommended for chronic infection, or whether
treatment can prevent progression to chronic infection in indi-
viduals with immune deficiencies. It has also been questioned
whether the use of antiviral drugs in severe forms would,
by lowering the viral load, reduces the individual’s immune
response, preventing clearance of the virus.

Regarding the treatment of severe acute hepatitis B,
although randomized controlled trials are available, including
cases with a diagnosis of acute liver failure (fulminant), those
studies were unable to show superiority in the prevention of
death or need for liver transplantation in the treated group.
In addition, the studies were conducted with an insufficient
number of patients and heterogeneous samples.

In addition to randomized controlled trials, there are many
case series with or without historical controls that show lower
mortality and lower rates of progression to transplant among
patients with a diagnosis of severe acute hepatitis (INR > 1.5,
total bilirubin > 10 mg/dL) or acute liver failure (fulminant)
treated with antiviral drugs (lamivudine, tenofovir, or ente-
cavir). The best results were obtained when treatment was
initiated early. Individuals with long-term disease (more than
two months) also benefitted from drug treatment.

As for the prevention of chronic infection by antiviral treat-
ment during the acute phase of hepatitis, the controversies are
even greater. Few studies reported a higher risk of progression
to chronic infection in individuals with some immunodefi-
ciency after acute HBV infection, except some case reports,
and the evidence of higher prevalence of chronic infection
in some specific groups such as HIV carriers, patients with
chronic kidney disease and older adults. Furthermore, there
are also no studies using drug treatment to prevent the pro-
gression to chronicity.

Most international guidelines (AASLD, EASL, Asian-Pacific)
recommend treatment in specific cases, considering experi-
ences described in the literature.
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Hepatitis B and
immunosuppressors/immunobiological agents

Several clinical conditions can be associated with reactiva-
tion of HBV infection. The risk depends on the patient’s
serology (HBsAg positive or HBsAg negative/anti-HBc pos-
itive) and type of immunosuppression. In case of use of
immunosuppressive or immunobiological drugs, the risk is
higher for patients receiving chemotherapy; immunosuppres-
sion for the treatment of solid tumors and solid organ or
stem cell transplantation; immunosuppression in hemato-
logical neoplasias (lymphoma, leukemias), rheumatological
(theumatoid arthritis, psoriasis), and gastrointestinal diseases
(Crohn, ulcerative colitis; biological therapy with monoclonal
antibodies - anti-CD20 [rituximab] and anti-CD52 [ofa-
tumumab]), anthracyclines (doxorubicin/TACE), calcineurin
inhibitors (cyclosporin, tacrolimus), and tyrosine kinase
inhibitors (imatinib); cytokine-based therapies (abatacept,
mogamulizumab, natalizumab, and vedolizumab), and high-
dose corticosteroids for more than four weeks (Table 1).
Preventive antiviral therapy includes prophylactic therapy
(before the occurrence of viremia) and preemptive treat-
ment after the occurrence of viremia but still during the
asymptomatic phase. In patients at high risk (> 10%) of viral
reactivation, antiviral prophylaxis should be initiated before
beginning immunosuppression or chemotherapy. In patients
at moderate risk (1-10%) of viral reactivation, prophylactic
treatment can be initiated or, alternatively, careful monitor-
ing of HBV DNA for early identification of viremia onset and
initiation of preemptive therapy. Patients at low risk (< 1%) of
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viral reactivation do not require prophylactic therapy (see the
risk classification table at the end of this section).

In patients receiving antiviral prophylaxis, liver function
and HBV DNA levels should be evaluated every 3-6 months
during immunosuppression/chemotherapy. In patients with-
out an indication for antiviral prophylaxis, HBV DNA and
ALT should be monitored every 1-3 months. Additional
investigation of HBsAg is recommended in patients with
an HBsAg(-)/anti-HBc(+) serological profile since, if HBsAg
becomes positive, initiation of preemptive therapy is indi-
cated. HBV DNA monitoring should be extended to 12 months
after the end of treatment because of the possibility of late
reactivation.

If indicated, antiviral prophylaxis should be initiated at
least one week before or simultaneously with immunosup-
pressive therapy. Antiviral prophylaxis should be maintained
after ending immunosuppression for at least six months, or

Recommendations

1 All candidates for chemotherapy or immunosuppres-
sive therapy should undergo serological testing for
hepatitis B (mandatory HBsAg and anti-HBc) (level I
evidence, recommendation 1).

2 Prophylaxis of reactivation should be performed based
on the risk stratification shown in the attached table
(level II-2 evidence, recommendation 1).

3 Entecavir or tenofovir should be used for prophylaxis
and should be maintained for 6 months (12-18 months
in the case of rituximab) after discontinuation of the
immunosuppressive or immunobiological agent (level
I1-2 evidence, recommendation 1).

HBsAg-Positive, Anti-
HBc-Positive Patients

HBsAg-Negative, Anti-
HBc-Positive Patients

Immunosuppressant Agent(s) Reactivation Recommendations Reactivation Recommendations
Type (s) Risk Risk
B-cell-depleting Rituximab, ofa- High Prophylaxis High Prophylaxis
agents tumumab
Anthracycline Doxorubicin, High Prophylaxis Moderate Prophylaxis or
derivatives epirubicin close monitoring
TNF-« inhibitors Etanercept, Moderate Prophylaxis or Moderate Prophylaxis or
adalimumab, close monitoring close monitoring
certolizumab,
infliximab
Cytokine inhibitors Abatacept, Moderate Prophylaxis or Moderate Prophylaxis or
and integrin ustekinumab, close monitoring close monitoring
inhibitors natalizumab,
vedolizumab
Tyrosine kinase Imatinib, nilo- Moderate Prophylaxis or Moderate Prophylaxis or
inhibitors tinib close monitoring close monitoring
Corticosteroids
Duration, >1wk
Moderate/high dose - High Prophylaxis Moderate Prophylaxis or
close monitoring
Low dose - Moderate Prophylaxis or Low Usual care
close monitoring
Duration, >1wk - Low Usual care Low Usual care
Traditional immuno- Azathioprine, Low Usual care Low Usual care
suppressants 6-
mercaptopurine,
methotrexate

for 12 months in case of anti-CD20 therapy. Drugs with a high
genetic barrier to resistance are indicated as first-line treat-
ment for preventing viral reactivation: entecavir, tenofovir
disoproxil, and tenofovir alafenamide.

Table 1. 2015 American Gastroenterological Association
Guidelines on the Risk for and Prevention of Hepatitis B Virus
(HBV) Reactivation, by Immunosuppressive Agent and HBV
Surface Antigen (HBsAg) and Antibody to HBV Core Antigen
(Anti-HBc) Status.

Data are from [34].

aTotal daily dose of prednisone (or equivalent): low dose,
<10 mg; moderate dose, 10-20 mg; high dose, >20mg.
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Treatment of immunoactive disease

According to international guidelines (AASLD, EASL, and
APASL), the decision to treat should be based on clinical
characteristics (e.g., extrahepatic manifestations or signs of
advanced disease), viral load (HBV DNA), ALT levels, HBeAg
status (positive or negative), and intensity of liver damage
(inflammation and/or fibrosis).

The indication for treatment addressed here is based on the
identification of immunoactive disease (exception for severe
acute hepatitis, reactivation, extrahepatic manifestations, cir-
rhosis, immunotolerant patients, and transplant candidates).

Immunoactive infection, HBeAg positive or negative, is
characterized by elevated viral loads (HBV DNA) [>2000-20,000
IU/mL], altered ALT levels [> 1—2x upper limit of normal (ULN})],
and degree of histological involvement [A2/F2]. In the follow-
up of patients with chronic HBV infection, the situations for
treatment indication are often not clearly identified. In these
cases, additional characterization or longer follow-up is nec-
essary to establish the best time to start therapy which, in the
case of HBV, is almost always life-long. Thus, it is important
to establish the situations in which treatment should NOT be
indicated, in which the indication is CLEAR, and grey situa-
tions that need further clarification.

In most cases, treatment is not indicated for immunotol-
erant patients (with chronic HBeAg-positive infection) and for
inactive carriers (chronic HBeAg-negative infection). On the
other hand, treatment is clearly indicated for patients in the
immune clearance phase (chronic HBeAg-positive hepatitis)
and chronic HBeAg-negative hepatitis characterized by ele-
vated ALT (above the ULN) and a viral load > 2000-20,000
IU/mL. However, there are grey situations that need to be
better evaluated before indicating treatment. This category
includes immunotolerant patients with mild ALT elevations
that can be due to other causes. In these cases, assessments
should be repeated every 3-6 months before any decision and
a biopsy may eventually be indicated for better clarification.
This category also includes HBeAg-negative patients with HBV
DNA > 2000 or 20,000 IU/mL but ALT < ULN. These cases require
additional clarification by liver biopsy (treat if > A2/F2) or elas-
tography (treat if > 9 kPa). Another grey situation exists when

HBV DNA is slightly elevated (< 2000 IU/mL) but ALT > ULN.
There may be another cause of ALT elevation in these cases.
Clarification with indication of a liver biopsy is recommended.

Pegylated interferon can be used in HBeAg-positive
patients with treatment indication, which is more effective in
carriers of genotype A and in those with higher ALT levels. The
best option for all HBeAg-negative patients are nucleot(s)ide
analogs. Entecavir and tenofovir alafenamide are the best
options for patients with high risk of renal or bone disease.

In HBeAg-positive patients, treatment should be main-
tained until seroconversion to anti-HBe. If this response is
maintained for at least one to two years, treatment can be dis-
continued. The patient should be monitored every six months
to identify eventual recurrence. In HBeAg-negative patients,
treatment should be continued until HBsAg becomes nega-
tive (anti-HBs positive) and relapse should be monitored after
discontinuation. Treatment should not be discontinued in cir-
rhotic patients.
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Treatment of cirrhotic patients

The main goal of antiviral therapy in hepatitis B virus (HBV)
carriers with advanced liver disease (compensated or decom-
pensated cirrhosis) is to suppress viral replication to HBV
DNA levels that are persistently undetectable by a PCR-
based sensitive method (sustained virological response, SVR).
Achievement of SVR is associated with lower incidence of pro-
gression to liver disease and hepatocellular carcinoma (HCC)
and increases liver transplant-free survival. However, the risk
of developing HCC is not zero and periodical screening should
be maintained indefinitely, even after long periods of SVR and
even despite improvement in noninvasive hepatic fibrosis test
results.

Limited evidence exists of the impact of antiviral therapy
on the evolution of patients with compensated cirrhosis and
serum HBV DNA levels less than 2000 IU/mL. However, indirect
evidence suggests that cirrhotic patients with a viral load less
than 2000 IU/mL are at an increased risk of developing HCC.
In addition, a beneficial effect of antiviral therapy on the risk
of HCC was observed in these patients.

In patients with HBV-related decompensated cirrhosis,
antiviral therapy with nucleoside/nucleotide analogs is asso-
ciated with improvement of liver function and an increase in
overall and liver transplant-free survival, in addition to reduc-
ing the risk of HCC. Monotherapy with entecavir (dose of 0.5
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Recommendations

1 Treatment of hepatitis B should only be indicated after
6-12 months of monitoring ALT levels and viral load
(level II-2 evidence, recommendation 1).

2 Treatment of hepatitis B is recommended for all
patients with evidence of HBeAg-positive or -negative
immunoactive disease (level I evidence, recommenda-
tion 1).

3 Immunoactive disease is characterized by ALT > ULN,
HBV DNA > 2000-20,000 IU/mL and evidence of his-
tologically significant disease (A2/F2 in liver biopsy or
transient elastography > 9 kPa) (level II-2 evidence, rec-
ommendation 1).

4 Situations with less evident characteristics of
immunoactive disease should be clarified before
treatment indication: HBV DNA < 2000 IU/mL and
elevated ALT, HBV DNA > 2000-20,000 and ALT < ULN.
A liver biopsy or noninvasive test for the detection
of significant fibrosis is recommended in these cases
(level II-3 evidence, recommendation 1).

5 Pegylated interferon, entecavir and tenofovir are the
drugs indicated for the treatment of hepatitis B. The
use of pegylated interferon for 48 weeks is indicated
for HBeAg-positive patients, preferentially genotype A
carriers. Entecavir should not be indicated for patients
with a history of resistance to lamivudine (level II-1
evidence, recommendation 1).

6 Entecavir and tenofovir alafenamide are the preferred
drugs for patients at risk of or with renal or bone dis-
ease (level I evidence, recommendation 1).

7 Therapy with nucleot(s)ide analogs can be discontin-
ued in HBeAg-positive patients with seroconversion
to anti-HBe and consolidation of this response for 1-2
years (level II-2 evidence, recommendation 2).

8 In HBeAg-negative patients, therapy can be discon-
tinued after HBsAg becomes negative and anti-HBs
becomes positive (level II-2 evidence, recommenda-
tion 1).

mg/day in compensated and 1 mg/day in decompensated cir-
rhosis) or tenofovir disoproxil is the initially recommended
therapeutic regimen. Tenofovir alafenamide has not been
studied in patients with decompensated cirrhosis but its use
may be considered in selected cases in which the use of teno-
fovir disoproxil poses a high risk and entecavir is not an option.
Tenofovir (disoproxil or alafenamide) is the preferential alter-
native for patients previously exposed to nucleoside analogs.
Entecavir or tenofovir alafenamide is indicated in individu-
als with evidence or risk of developing kidney injury and/or
bone disease. In addition to continuous antiviral therapy, all
patient with decompensated cirrhosis should be evaluated
periodically by the multidisciplinary team involved in liver
transplantation.
References

1 Lok AS, McMahon BJ, Brown RS, Jr., Wong JB, Ahmed AT,
Farah W, Almasri ], et al. Antiviral therapy for chronic hep-

Recommendations

1 Adults with HBV-related compensated cirrhosis, who
are HBsAg positive and have detectable HBV DNA,
should receive indefinite antiviral therapy regardless
of HBeAg status and aminotransferase levels (level I
evidence, recommendation 1).

2 Adults with HBV-related decompensated cirrhosis,
who are HBsAg positive, should receive indefinite
antiviral therapy regardless of HBeAg status and
aminotransferase and HBV DNA levels (level II-1 evi-
dence, recommendation 1).

atitis B viral infection in adults: A systematic review and
meta-analysis. Hepatology 2016;63:284-306.

2 Papatheodoridis GV, Lampertico P, Manolakopoulos S, Lok
A.Incidence of hepatocellular carcinoma in chronic hepati-
tis B patients receiving nucleos(t)ide therapy: a systematic
review. ] Hepatol 2010;53:348-356.

3 Sinn DH, LeeJ, GooJ, Kim K, Gwak GY, Paik YH, Choi MS, et al.
Hepatocellular carcinoma risk in chronic hepatitis B virus-
infected compensated cirrhosis patients with low viral load.
Hepatology 2015;62:694-701.

4 Ye XG, Su QM. Effects of entecavir and lamivudine for hep-
atitis B decompensated cirrhosis: meta-analysis. World ]
Gastroenterol 2013;19:6665-6678.

5 Lee SK, Song MJ, Kim SH, Lee BS, Lee TH, Kang YW, Kim SB,
et al. Safety and efficacy of tenofovir in chronic hepatitis
B-related decompensated cirrhosis. World J Gastroenterol
2017;23:2396-2403.

6 Terrault NA, Lok ASF, McMahon BJ, Chang KM, Hwang JP,
Jonas MM, Brown RS, Jr., et al. Update on prevention, diag-
nosis, and treatment of chronic hepatitis B: AASLD 2018
hepatitis B guidance. Hepatology 2018;67:1560-1599.

7 European Association for the Study of the Liver. Electronic
address eee, European Association for the Study of the L.
EASL 2017 Clinical Practice Guidelines on the management
of hepatitis B virus infection. ] Hepatol 2017;67:370-398.

Treatment of immunotolerant patients
(HBeAg-positive chronic infection)

The phase of HBeAg-positive chronic infection, or immuno-
tolerance, is characterized by HBeAg positivity, high viral load
(generally > 10° or 107 IU/mL), alanine aminotransferase (ALT)
within the upper limit of normal (ULN), and minimal or absent
inflammation and fibrosis upon histopathology. The APASL,
EASL and AASLD guidelines are generally uniform in terms of
this definition. However, the ULN for ALT varies among the dif-
ferent guidelines, which is 40 IU/L in the 2015 APASL and 2017
EASL consensus (independent of sex), and 35 and 25 IU/L in
the 2018 AASLD guidelines for men and women, respectively.

In immunotolerant patients, clearance of HBeAg is rare
and the risk of fibrosis progression is generally low. On the
other hand, the patient may develop hepatocellular carci-
noma (HCC) because of the high HBV replication. In addition,
significant histopathological alterations can be observed in
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immunotolerant patients, especially those older than 30-40
years. Thus, assessment of hepatic fibrosis by noninvasive
methods or liver biopsy particularly in this group of patients
has been suggested.

The RECOMMENDATIONS for monitoring and treating
immunotolerant patients are not uniform across the inter-
national guidelines. The APASL consensus recommends
noninvasive assessment of fibrosis, monitoring every three
months, and indication of a liver biopsy if the noninvasive
tests provide evidence of significant fibrosis or in the pres-
ence of a family history of HCC or cirrhosis. On the other
hand, the European guidelines suggest that treatment should
be considered in patients older than 30 years, regardless of
histology. If the choice is not to treat, follow-up every three
to six months is recommended to assess the risk of HCC,
reactivation, transmission, and extrahepatic manifestations.
Finally, the AASLD consensus does not recommend treat-
ment of immunotolerant patients but testing of ALT every six
months to monitor potential transition to the immunoactive
phase. Selected immunotolerant patients (older than 40 years,
normal ALT, and elevated HBV DNA > 1 million IU/mL) in whom
liver histology shows significant necroinflammation should be
treated.

The main arguments against treatment of immunotoler-
ant patients are low rates of HBeAg seroconversion, indefinite
period of treatment, lower viral suppression rates, possibility
of resistance, and lack of evidence suggesting that treatment
would modify the clinical course. On the other hand, the main
arguments in favor of treatment are fear that elevated viremia
may be oncogenic, possibility of achieving marked viral sup-
pression in almost all patients (even if incomplete), and failure
to recognize transition to the immunoactive phase. In a sys-
tematic literature review (PubMed and Cochrane databases),
among 128 initially evaluated publications, only 10 studies
evaluated treatment of this patient profile. Five of these stud-
ies included adult patients and only one included non-Asian
patients. Two were randomized clinical trials that compared
different interventions and the quality of the studies was gen-
erally low. These studies showed that nucleos(t)ide analog
therapy was able to achieve virological control in immuno-
tolerant patients, but the rate of HBeAg seroconversion was
low. An uncontrolled retrospective Korean study including
484 patients, 84 of them treated with nucleot(s)ide analogs,
demonstrated that therapy was associated with a reduction
in the incidence of HCC and liver cirrhosis. However, in addi-
tion to its retrospective design, that study included only Asian
patients infected with HBV genotype C and there was no clear
standardization of the follow-up of patients prior to inclusion.
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Recommendations

1 After careful discussion with the patient address-
ing potential risks and benefits, treatment during
the immunotolerant phase should be considered in
patients older than 30 years, those with a family his-
tory of HCC or cirrhosis, and in cases of extrahepatic
manifestations of HBV (level III evidence, recommen-
dation 2).

2 Immunotolerant patients not submitted to treat-
ment should be monitored every 3-6 months by ALT
measurement to evaluate potential transition to the
immunoactive phase (level II-2 evidence, recommen-
dation 1).

3 Noninvasive monitoring for the assessment of hep-
atic fibrosis every 12 months should be considered.
A liver biopsy should be obtained when the noninva-
sive methods indicate significant hepatic fibrosis, in
the case of doubt regarding the phase of the disease
or, alternatively, during the follow-up of patients older
than 30 years or with a family history of HCC/cirrhosis
(level III evidence, recommendation 2).
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Persistence of low viremia and management of
antiviral treatment failure

The concept of persistent viremia has traditionally been
defined as detectable HBV DNA after 48 weeks of treatment.
This time point was established based on the outcomes of clin-
ical trials using drugs with lower antiviral potency and higher
rates of resistance. With the current therapies based on TDF,
TAF and ETV, persistent viremia is defined as a plateau in the
decline of HBV DNA levels or as failure to achieve undetectable
HBV DNA after 96 weeks of treatment.

Although slow, the constant decline of HBV DNA in these
patients does not seem to be associated with poorer out-
comes or emergence of resistance and modification of the
therapeutic regimen is therefore not indicated. Similarly, min-
imal residual viremia (HBV DNA < 73 IU/mL) in non-cirrhotic
patients does not appear to impact the evolution of these
patients. However, in patients with decompensated cirrhosis,
failure to achieve virological response (defined as HBV DNA <
20 IU/mL) was associated with higher risk of progression to
hepatocellular carcinoma.

Little clinical evidence exists on the management of these
patients with low viremia, especially in the case of interme-
diate values (HBV DNA between 73 and 2000 IU/mL). Before
considering virological failure, careful assessment of adher-
ence to treatment is essential. Tests for the evaluation of
antiviral drug resistance may be of limited efficacy in this sce-
nario because of low viremia. In patients with low viremia
using ETV, TDF or TAF, maintenance of therapy regardless
of ALT level is recommended. However, studies suggest that
adding another drug to the regimen or switching to another
analog may increase the rates of viral suppression and ALT
normalization.

Failure of antiviral treatment is defined by an increase
of > 1 log compared to nadir HBV DNA or HBV DNA >
100 TU/mL in patients with previously undetectable levels.
In treatment-adherent patients, this event is usually due to
antiviral resistance, especially when antiviral drugs with low
genetic barrier such as lamivudine and adefovir are used.
Preventing the emergence of antiviral resistance should be
promoted by choosing drugs with high barrier to resistance
and high antiviral potential as first-line treatment. The com-
bination or sequential use of drugs with low genetic barrier
should also be avoided. Absence of a primary response in
adherent patients was described almost exclusively with the
use of adefovir, a drug that is no longer recommended by the
Brazilian National Health System (SUS) protocols.

Cases with suspicion of antiviral treatment failure should
always be confirmed by evaluating HBV DNA and adherence to
treatment. Switching to a regimen using antiviral drugs with
high barrier (TDF, ETV, TAF) in monotherapy is recommended
for patients on drugs with a low barrier to resistance. Resis-
tance of the virus to antiviral drugs with a high genetic barrier
(TDF, ETV, TAF) is uncommon. In this case, therapeutic adjust-
ment should include the most effective antiviral agent that
does not show cross-resistance to the initial antiviral drug.
The study of antiviral resistance mutations might be use-
ful, especially in patients with previous failures to another
antiviral agent. Table 1 shows the EASL recommendations

on the management of patients who develop antiviral resis-
tance.

Table 1. Management of patients who develop antiviral
resistance.!

Switch to TDF or TAF

Switch to TDF or TAF

Switch to TDF or TAF

If LAM naive: switch to ETV or TDF or
TAF

If LAM resistance: switch to TDF or
TAF

If HBV DNA plateau: add ETV*™* or
switch to ETV

If LAM naive: switch to ETV

Resistance to LAM
Resistance to TBV
Resistance to ETV
Resistance to ADV

Resistance to TDF
or TAF**

If LAM resistance: add ETV*

Switch to combinations of ETV + TDF

or ETV + TAF

Resistance to mul-
tiple  antiviral
drugs

1According to ] Hepatol 2017;67:370-398.

ETV, entecavir; TDF, tenofovir disoproxil fumarate; TAF,
tenofovir alafenamide; LAM, lamivudine; ADV, adefovir; TBV,
telbivudine.

*The long-term safety of this combination is unknown.

**Not observed clinically so far; investigate antiviral resis-
tance mutations in an expert laboratory.

“*Especially in patients with ADV resistance mutations
(rA181T/V and/or rN236T) and high viral load, the response
to TDF (TAF) can be protracted

Recommendations

1 Adherence to treatment should be evaluated in
patients with persistent low viremia or failure of
antiviral treatment (level II-1 evidence, recommenda-
tion 1).

2 In patients with persistent low viremia (HBV DNA <
2000 IU/mL) using ETV, TDF or TAF, the regimen should
be maintained in monotherapy regardless of ALT levels
(level II-3 evidence, recommendation 3).

3 In confirmed cases of antiviral treatment failure, the
therapeutic regimen should be readily adjusted taking
into consideration data on cross-resistance (Table 1)
(level II-2 evidence, recommendation 1).
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Follow-up of patients who are not candidates
for treatment

Patients who are not candidates for antiviral therapy should
be monitored regularly. Immunotolerant HBV carriers (HBeAg-
positive chronic infection) can live for a long time with high
levels of viral replication and develop little or no liver inflam-
mation. Nevertheless, evidence suggests a strong relationship
between high replication rates and progression to hepatocellu-
lar carcinoma (HCC). Details on the follow-up and indications
of treatment for immunotolerant patients are provided in the
section “Treatment of Immunotolerant Patients”. The patients
should be followed up at intervals of three to six months for
assessing transition to the immunoactive phase. Noninvasive
assessment of fibrosis every 12 months should be considered.
A liver biopsy in patients initially classified as immunotol-
erant also plays an important role in follow-up as discussed
earlier.

Inactive carriers (HBeAg-negative chronic infection) should
have their clinical situation confirmed by quarterly assess-
ment in the first year of follow-up to rule out the presence
of HBeAg-negative chronic hepatitis B with fluctuations in
inflammatory activity. If available, a quantitative HBsAg result
< 1 000 IU/mL will support the diagnosis of an inactive
carrier. After the first year, the measurements of amino-
transferases and HBV DNA should be repeated every six to
12 months. More frequent reassessments, as well as the
use of noninvasive markers of fibrosis and/or liver biopsy,
should be considered in the case of increased ALT or HBV
DNA level > 2000 IU/mL during follow-up. Annual HBsAg
measurement is recommended to detect spontaneous sero-
conversion.

All chronic HBV carriers should be submitted to HCC
screening, which should be personalized according to the
clinical characteristics of the patient. However, screening is
mandatory in all patients with cirrhosis. HBV patients without
cirrhosis but with risk factors for HCC such as ethnicity, age,
family history of HCC, coinfection with HCV or HIV and asso-
ciated non-alcoholic fatty liver disease are also considered a
priority for screening.

Ultrasound is the recommended screening method, which
should be performed every six months. The combination with
alpha-fetoprotein (AFP) as a marker has been a matter of con-
troversy. A recent meta-analysis suggests that, in patients
with cirrhosis, adding AFP to the screening strategy increases
the sensitivity in detecting HCC. However, data on the perfor-
mance of AFP in non-cirrhotic AFP carriers are scarce. Thus,
its use may be considered in view of regional peculiarities,
especially the expertise of the professionals who perform the
ultrasound examination.

Patients who achieve HBsAg seroconversion, either sponta-
neously or induced by treatment, usually show good evolution
of liver disease unless another cofactor for liver damage
is present. Following confirmation of seroconversion during
follow-up for at least one year after its first identification,
routine periodic HBV DNA investigation and liver tests can
be interrupted. Screening for HCC should be maintained in
patients with cirrhosis, with a family history of HCC in a first-
degree relative or with a long duration of HBV infection (age >
40 years for men and > 50 years for women in cases of vertical
transmission).
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Recommendations

1 Inactive carriers (HBeAg-negative chronic infection)
should be submitted to aminotransferase and HBV
DNA assessments every 6-12 months and to annual
HBsAg measurement. ALT elevation or HBV DNA >
2000 IU/mL indicates more frequent reassessments,
including noninvasive evaluation of fibrosis and/or
biopsy (level II-2 evidence, recommendation 1).

2 Chronic carriers who are not candidates for ther-
apy should be evaluated regarding HCC risk. Biannual
ultrasound screening with/without AFP is recom-
mended for patients with cirrhosis and those with risk
factors: Asian ethnicity or Afro-descendants, age (>
40 years for men and > 50 years for women), family
history of HCC in a first-degree relative, coinfection
with HCV or HIV, and associated nonalcoholic fatty
liver disease. Alternatively, all HBsAg-positive patients
could be screened for HCC, although this management
does not meet cost-effectiveness criteria (level II-2 evi-
dence, recommendation 2).

3 Patients who achieve HBsAg seroconversion should
have their serology confirmed during follow-up for a
minimum of one year. Screening for HCC should be
maintained in patients with cirrhosis, with a history
of HCC in a first-degree relative or with a long duration
of HBV infection (age > 40 years for men and >50 years
for women in cases of vertical transmission) (level II-2
evidence, recommendation 1).
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Hepatitis B and coinfections

Patients with hepatitis B can be monoinfected or coinfected.
The most common hepatitis B coinfections are:

A) Coinfection with HCV
B) Coinfection with HIV
C) Coinfection with HDV

A) HBV/HCV coinfection

Because they share similar transmission routes, HBV/HCV
coinfection is more common in regions endemic for both
viruses. The global prevalence of this coinfection ranges from
1% to 15%. Some studies have shown that HCV is usually dom-
inant and HBV can be serologically evident or occult.

The natural course of HBV/HCV coinfection has a poor
prognosis and therefore requires adequate treatment. Known
for a long time, these two viral infections have been treated
with the same medication, i.e., interferon. At that time, there
were no reports of reactivation of HBV when HCV was eradi-
cated. More recently, with the advent of direct-acting antiviral
(DAA) treatment, cases of HBV reactivation, including progres-
sion to fulminant hepatitis, were reported during or after DAA
treatment of patients coinfected with HBV/HCV who did not
receive HBV suppression. The FDA identified 24 cases of HBV
reactivation in coinfected patients treated with DAAs over
a period of 31 months (2013-2016). The baseline features of
these patients were heterogenous, including individuals with
inactive, occult, and past HBV infection. Three patients devel-
oped fulminant hepatitis as a result of HBV reactivation and
two died, one had past HBV infection and the other had under-
gone liver transplantation. In subsequent cohorts of patients
treated with DAAs, HBV reactivation was common among
those with detectable HBsAg and less frequent among those
with anti-HBc alone.

Recommendations

1 Before starting therapy with DAAs, patients infected
with HCV should be tested for HBV coinfection using
HBsAg and for past infection using anti-HBs and anti-
HBc (level II-2 evidence, recommendation 1).

2 HBsAg-positive patients who do not meet the criteria
for HBV treatment should receive antiviral prophylaxis
for HBV for at least 12 weeks after hepatitis C treat-
ment (level II-2 evidence, recommendation 2).

3 In HBsAg-negative and anti-HBc-positive patients,
serum ALT levels should be monitored monthly. If ALT
is elevated, the patient should be retested for HBsAg
and HBV DNA (level III evidence, recommendation 2).

4 If HBsAg and/or HBV DNA become positive after the
use of DAAs, HBV treatment should be initiated (level
II-2 evidence, recommendation 1).

5 The antiviral drugs of choice for the treatment of HBV
in HBV/HCV coinfection are entecavir, tenofovir diso-
proxil, and tenofovir alafenamide (level I evidence,
recommendation 1).

B) HBV/HIV coinfection

Data on the treatment of HBV/HIV coinfected patients
with interferon are limited and not very encouraging. In
addition, studies in which treatment was intensified by
combining pegylated interferon with adefovir or tenofovir
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(TDF) for one year found no increase in HBV seroconversion
rates.

Regarding therapy with nucleos(t)ides, adefovir should not
be used because it has no activity against HIV. Lamivudine,
emtricitabine and tenofovir are analogs with activity against
both HBV and HIV. In view of the rapid development of resis-
tance when HBV is not completely suppressed, monotherapy
with lamivudine or emtricitabine should not be considered.
Thus, the treatment of choice for HBV is tenofovir (TDF). This
drug is combined with emtricitabine or lamivudine in most
current antiretroviral regimens. Tenofovir alafenamide was
approved for the treatment of HIV in combination with emtric-
itabine with or without other HIV drugs and is preferable to
TDF because of its better safety profile.

Entecavir may be a therapeutic alternative for hepati-
tis B; however, the drug only reduces HIV RNA levels and
its use may result in the selection of the M184V muta-
tion. It should therefore only be used in HBV/HIV-coinfected
patients with complete HIV suppression. The addition of
pegylated interferon to antiretrovirals that are active against
HBV did not increase the clearance rates of HBeAg or
HBsAg despite a faster decline in antigen levels during treat-
ment.

Recommendations

1 All HBV/HIV-coinfected patients should receive antivi-
ral therapy that includes two medications active
against HBV, specifically tenofovir combined with
lamivudine or emtricitabine (level I evidence, recom-
mendation 1).

2 Tenofovir alafenamide is preferable to tenofovir diso-
proxil always when there is concern regarding the
safety profile, particularly renal and bone (level II-1
evidence, recommendation 1).

3 When the antiretroviral treatment is altered, drugs
effective against HBV should not be discontinued with-
out replacement by another medication active against
HBV (level II-2 evidence, recommendation 1).
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C) HBV/HDV coinfection

Coinfection of HBV with hepatitis delta virus (HDV) occurs
in about 5% of HBsAg carriers. The global distribution of
HBV/HDV coinfection is irregular and focal. In Brazil, this
coinfection predominates in western Amazon region, with
sparse foci in the southern and southeastern regions. Test-
ing for HDV infection should potentially be considered in
all HBsAg-positive patients. However, there are no studies
that evaluated the cost-effectiveness of this universal testing.
Thus, diagnostic testing is recommended for individuals living
in HDV-endemic areas or those traveling through these areas,
as well as other risk groups such as intravenous drug users.

Hepatitis delta is extremely pathogenic and frequently pro-
gresses to cirrhosis, with the observation of high rates of
hepatocellular carcinoma and mortality when compared to
HBV-monoinfected patients.

Liver elastography methods have not yet been validated
for hepatitis delta and therefore cannot be recommended. On
an individual basis and in an adequate clinical context, these
methods might be useful to identify the extremes of fibrosis,
advanced or minimal. In cases without clinical evidence of cir-
rhosis, a more accurate diagnosis of liver involvement should
be made by biopsy. Considering the high pathogenicity of HDV,
treatment can be indicated on an individual basis for viremic
patients with biochemical evidence of liver aggression in the
absence of a biopsy.

The recommended treatment is pegylated interferon for 48
weeks. Predictors of treatment response have not been ade-
quately validated for HDV infection. The available data permit
to recommend, with a low level of evidence, the assessment of
viral load at six months and at the end of treatment. Patients
who are negative for HDV RNA at six months and at the
end of treatment have the best chances of SVR. Patients who
exhibit a decline in viral load at six months without achiev-
ing undetectable viremia may benefit from the prolongation
of treatment to 72 weeks. Considering the possibility of late
recurrence, long-term laboratory clinical follow-up should be
individualized even for patients who achieved a virological
response after six months of treatment.
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Recommendations

1 Investigation of HDV infection is recommended in
HBsAg-positive patients who live in endemic areas
or have a history of travel to these areas (level II-2
evidence, recommendation 1); patients with risk fac-
tors for parenteral exposure, multiple sex partners and
a history of sexually transmitted diseases, men who
have sex with men, patients coinfected with HIV or
HCV, patients with acute or particularly severe chronic
conditions or evidence of hepatic aggression with low
HBV load (level II-3 evidence, recommendation 2).

2 Infection should be investigated at diagnosis and dur-
ing follow-up, whenever there is evidence of liver
disease aggravation (level II-2 evidence, recommenda-
tion 1).

3 A liver biopsy is recommended for viremic patients
without clinical-laboratory evidence of chronic liver
disease (level II-2 evidence, recommendation 1).

4 Viremic patients (detectable HDV RNA) with evidence
of active liver disease should be treated (level II-2 evi-
dence, recommendation 1).

5 The currently available treatment is pegylated inter-
feron for 48 weeks (level I evidence, recommendation
1).

6 The duration of treatment can be extended on an indi-
vidual basis to 72 weeks if the patient shows a slow
virological response and good tolerance to treatment
(level II-2 evidence, recommendation 1).

7 Patients with evidence of significant HBV replication
(HBV DNA > 2000 IU/mL) should be treated with pegy-
lated interferon combined with a nucleos(t)ide analog
(level II-2 evidence, recommendation 2).

8 Nucleos(t)ide analog monotherapy can be used in
patients with detectable HBV DNA who cannot be
treated with pegylated interferon, such as those with
decompensated liver cirrhosis (level II-2 evidence, rec-
ommendation 1).

Hepatitis B and liver transplantation

Antiviral therapy usually prevents the need for liver transplan-
tation in patients with hepatitis B, even in advanced stage.
Nevertheless, decompensated cirrhosis remains an impor-
tant indication for this procedure. Hepatocellular carcinoma
detected in the cirrhotic liver is another common indication.

After transplantation, prophylactic treatment should
always be implemented in these patients in order to reduce
the risk of HBV recurrence in the graft, ensuring better sur-
vival rates of the patient and of the graft. This strategy reduces
the rate of reinfection in the transplanted organ to less than
5-10%. Antiviral therapy with potent nucleoside/ nucleotide
analogs (NUC) such as entecavir, tenofovir (TDF) or tenofovir
alafenamide (TAF) prevents the recurrence of infection after
transplantation but the drugs should be maintained indefi-
nitely.

Most liver transplant centers in the world use anti-
HBV immunoglobulin (HBIg) during the early post-transplant
period, with variable doses and durations depending on each
center. In patients at high risk of HBV recurrence during the
post-transplant period (e.g., patients with positive HBV DNA at
the time of transplantation, HBeAg-positive patients, patients
with hepatocellular carcinoma, and patients coinfected with
HIV or HDV), combination therapy, i.e., HBIg combined with a
potent NUC, should be initiated and continued indefinitely.

With respect to HBIg, most transplant centers recommend
personalized prophylaxis of HBV recurrence in which HBIg is
first administered intravenously for 5-7 days. Subsequently,
this formulation is replaced with a more convenient dosage
administered subcutaneously or intramuscularly and contin-
ued indefinitely. HBIg is also indicated for application during
the anhepatic phase of transplant surgery to neutralize cir-
culating viral particles during placement of the new organ.
The antiviral drugs used in combination should be highly
potent, with a minimum risk of developing resistance over the
years. Using these strategies, the percentage of HBV preven-
tion in these patients is about 97%. In patients who continue
to receive combination therapy with potent NUC and HBIg,
anti-HBs levels should be monitored and the aim is to achieve
serum levels > 50-100 IU/mL.

Adverse effects of the drugs, particularly those related to
TDF, have been reported, including acute kidney damage and
bone alterations. Monitoring of these effects is therefore nec-
essary, mainly because the combination of antiviral drugs
with calcineurin inhibitors used to prevent organ rejection can
potentiate the occurrence of kidney failure. The use of TAF
instead of TDF would be indicated in these cases.
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Maternal-fetal transmission of hepatitis B and
treatment of childhood infection

The peculiarity of hepatitis B in childhood are the high rates
of chronicity after maternal-fetal transmission. If the child
contracts the virus by maternal transmission, evolution to
chronicity occurs in 90% of cases, while at 1-5 years the rate
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Recommendations

1 Patients with hepatitis B who are candidates for a liver
transplant should be treated with oral nucleos(t)ides
in an attempt to achieve undetectable HBV DNA at
the time of transplantation (level II-1 evidence, rec-
ommendation 1).

2 The combination of a potent NUC (ETV/TDF/TAF) with
hyperimmune globulin (HBIg) can have a synergistic
effect aimed at achieving anti-HBs levels > IU/L (level
11-2 evidence, recommendation 1).

3 Combination therapy (NUC/HBIg) should be given
indefinitely to all patients at high risk of HBV recur-
rence, such as i) patients who are HBV DNA-positive
at the time of transplantation; ii) HBeAg-positive
patients; iii) patients with hepatocellular carcinoma;
iv) HIV- or HDV-coinfected patients (level II-2 evidence,
recommendation 1).

4 The various commercial preparations of HBIg (intra-
venous, subcutaneous or intramuscular) should never
be used in monotherapy after transplantation. The
daily doses range from 1000 to 5000 IU when adminis-
tered intravenously. In the case of continued use for an
indefinite period of time, subcutaneous or intramus-
cular administration is preferred, with personalized
dosing (level II-3 evidence, recommendation 2).

5 In selected patients who are HBV DNA negative at
the time of transplantation, intravenous HBIg during
the anhepatic phase and for more 5-7 days should be
considered and can later be discontinued, as long as
prophylaxis with a potent NUC is continued indefi-
nitely (level II-2 evidence, recommendation 2).

6 HBsAg-negative patients receiving anti-HBc-positive
grafts (past or occult infection) are at risk of recurrence
and should receive continuous antiviral prophylaxis
with a potent NUC (level II-2 evidence, recommenda-
tion 1).

of chronicity is about 30%. In contrast, the rates of chronicity
among adults ranges from 2% to 5%.

Maternal-fetal contamination can currently occur during
different phases of pregnancy, which range from infected
semen or oocytes, amniotic fluid, placenta or contaminated
monocytes to trauma during labor. Thus, it is not sufficient
to try to prevent hepatitis B only after delivery but pregnant
women require specific precautions in order to avoid contam-
ination of the embryo and fetus whenever the mother is a HBV
carrier.

The risk factors for vertical transmission include HBeAg-
positive status, HBV DNA levels > 10° IU/mL, and coinfection
with HIV. Other factors such as age < 25 years and Asian ethnic-
ity are also considered risk factors. Considering these factors,
prophylactic treatment of hepatitis B in the last trimester of
gestation is a valid option to prevent maternal-fetal transmis-
sion.

In Brazil and all over the world, the recommendation is to
vaccinate all newborns independent of the mother’s HBV sta-

tus with three doses of hepatitis B vaccine, with the first dose
being administered within 48h after birth still in the mater-
nity unit. The other two doses will be given at two and six
months of age together with pentavalent vaccine.

In children born to HBsAg-positive mothers, one to two
months after completing vaccination schedule, HBsAg and
anti-HBs should be determined. HBsAg negative and anti-
HBs > 10 UI/mL indicate immunity acquired from vaccination;
children with HBsAg negative and anti-HBs negative should
be revaccinated; and those with HBsAg positive should be
referred to specialist since they present HBV infection due to
vaccination failure.

All newborns whose mother is a carrier of HBV (HBeAg pos-
itive or negative) should receive the first hepatitis B vaccine
dose and hyperimmune gammaglobulin (HBIg) intramuscu-
larly at different and contralateral sites within the first 12 h of
life. The children should subsequently receive three additional
doses at 2, 4 and 6 months together with the pentavalent vac-
cine. These children born to HBV carriers should be tested for
HBsAg and anti-HBs one to two months after completion of
the vaccination regimen. The titers of the latter should be > 10
IU/mL. If this is not the case, HBV DNA testing is necessary to
rule out occult HBV infection. If HBV DNA is absent, the child
should receive three additional vaccine doses at regular inter-
vals, followed by monitoring. As in adults, a third vaccination
schedule is not recommended if there is no response.

Regardless of the route of transmission, children carrying
HBV should be monitored every six months by measuring ALT,
HBsAg and HBeAg. For immunotolerant children, i.e., with
chronic HBV infection but without chronic hepatitis B, the
management is similar to that recommended for adults and
they should not be submitted to antiviral treatment during
this phase. The treatment indications for children are simi-
lar to those for adults but fewer drugs are available (pegylated
interferon after three years of age, entecavir after two years,
and tenofovir (TDF) after 12 years)

Recommendations

1 Allpregnant women should be tested for HBsAgin the
first trimester (level II-2 evidence, recommendation
1).

2 Hepatitis B vaccination of susceptible pregnant
women at the beginning of pregnancy (level II-2 evi-
dence, recommendation 1).

3 In the third trimester of gestation, HBsAg should be
requested together with HBeAg and anti-HBe (level
I1-2 evidence, recommendation 1).

4 The HBV load guides the therapeutic management
in HBsAg-positive pregnant women and should be
obtained in the third trimester, whenever possible
(level II-2 evidence, recommendation 2).

5 All HBsAg-positive/HBeAg-positive pregnant women
should receive prophylactic treatment in the third
trimester of gestation (level II-2 evidence, recommen-
dation 2).
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In HBsAg-positive and anti-HBe-positive pregnant
women, viral load should be determined in the third
trimester and these women should be treated if HBV
DNA > 200,000 IU/mL (level II-3 evidence, recommen-
dation 2).

Pregnant women should be treated with TDF at habit-
ual doses, preferentially up to the third month after
delivery (level II-2 evidence, recommendation 1).
During breast-feeding, to avoid exposure of the child,
the drug should be taken at least 4h before feeding
(level II-3 evidence, recommendation 2).

The criteria for treating children with HBV infection
are: HBsAg positive, HBV DNA > 2000 IU/mL, and ALT
> 1.5x ULN. (level II-2 evidence, recommendation 1).
A liver biopsy is indicated in doubtful cases to
evaluate the hypothesis of chronic hepatitis: mod-
erate/severe inflammatory activity with or without
fibrosis (level II-2 evidence, recommendation 2).

The following drugs can be given to children in Brazil:
pegylated interferon 2a at a dose of 180 microg/1.73
m? 1x/week for 6-12 months for children > 3 years;
entecavir at a dose of 0.15 mg/kg/day orally for chil-
dren > 2 years; TDF at a dose of 300 mg/day orally for
children > 12 years (level II-1 evidence, recommenda-
tion 1).
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