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Abstract

Infection with hepatitis B virus (HBV) remains an important public health problem with a high burden

worldwide. The Saudi Association for the Study of Liver diseases and Transplantation formed a working
group to develop HBV practice guidelines in Saudi Arabia. The methodology used to develop these guidelines
was based on reviewing the available evidence, local data, and major international practice guidelines on
the management of HBV. The aim of these guidelines is to assist healthcare providers in the management
of HBV in Saudi Arabia. These updated guidelines summarize the latest local studies performed on HBV
epidemiology, major changes in the prevalence of this virus, and advances in disease management.
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INTRODUCTION

Infection with hepatitis B virus (HBV) remains an
important public health problem with a high burden
wotldwide.!"” The Saudi Association for the Study of
Liver diseases and Transplantation (SASLT) formed
a working group in 2012 to develop HBV practice
guidelines in Saudi Arabia, which were published in
2014.5

The present document aims to update these guidelines with
the most current information for the optimal management
of HBV infection. The evidence and recommendations in
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these guidelines follow the same grading system that was
used in the 2014 guidelines [Table 1].

These guidelines aim to assist healthcare professionals in
the management of HBV in Saudi Arabia. The present
update summarizes the latest studies performed on
HBYV epidemiology in the country, major changes in the
prevalence of this virus, and advances in the treatment of
the disease.

These guidelines were produced based on formal review
and analysis of the current literature, recently published
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Table 1: Grading of recommendations
Grade

A Recommendation based on high-quality evidence:
at least one high-quality randomized controlled
trial or at least one high-quality meta-analysis.

B Recommendation based on medium-quality
evidence: high-quality cohort study, case-control
study or systematic review.

Recommendation

C Recommendation based on weak evidence: case
series or case report.
D Recommendation based only on expert opinion.

international guidelines and the authors’ experience in
chronic hepatitis B (CHB) management. Considering
that this manuscript is an updated version of the SASLT
guidelines, references published after 2012 have been
privileged. Older supportive references can be found in
the previous version published in 2014. Additionally, it
is important to bear in mind that this is an update of our
2014 guidelines, and consultation of the older version is
necessary for complete management of HBV.

EPIDEMIOLOGY

HBYV chronically infects approximately 292 million people
globally and is a leading cause of cirrhosis, hepatocellular
carcinoma (HCC), and liver-related death (LRD)." A
vaccine was developed in 1981, and most countries in the
world have infant vaccination programs in place. This,
along with a number of public health efforts have been
charged with combating HBV, by primarily focusing on
infection prevention. While these efforts have achieved
significant reductions in prevalence among younger age
cohorts over the last three decades in many parts of the
world, there remains a sizable older population who were
infected before the emergence of large-scale vaccination
programs. This sizable infected population remains at-risk
for continued progression to cirrhosis, HCC and death,
contributing heavily to the global burden of disease,
including in Saudi Arabia.l

HBV was once considered hyper-endemic in Saudi Arabia.
Historical community-based epidemiological studies in
children from the 1980s showed a hepatitis B surface
antigen (HBsAg) seroprevalence of around 7%.1°
the universal vaccination program that started in 1990
aimed at immunizing all Saudi-children prior to school
entry. This led to substantial declines in seroprevalence,
verifying long-term vaccine protection marked by the
complete absence of HBsAg or anti-hepatitis B core
antigen detection in children, studied in randomly selected
children and adolescents from high, moderate, and low
endemicity regions.”® Results from other non-affiliated
independent studies supported these findings. For example,

1 However,

2

among 74,662 Saudis undergoing premarital screening in
2008, 1.3% tested HBsAg+, showing substantially reduced
prevalence rates as compared to the pre-vaccination era.”!
Similarly, blood donor statistics from the late 1990s/early
2000s suggest prevalence rates between 1.5% and 2.6%
within the adult population.!""? No published accounts
exist on the uptake of HBV antiviral therapy in the last
trimester of pregnancy or the administration of HBIG to
children of infected mothers in Saudi Arabia.

HBYV infection in this region occurs primarily as a result of
perinatal infection, horizontal transmission between family
members and transmission from injections.”! Although
robust screening programs for viral hepatitis exist in Saudi
Arabia, particularly for pre-marital couples, military and
pre-employment recruits, expattiates/immigrants, and blood
donors, these screening measures generally target the younger
population thereby excluding the older populations where
the infection is more prevalent. No national HBV prevalence
study exists among all ages in the general population of
Saudi Arabia to date, although there are several prevalence
estimates within subpopulations. Premarital screening studies
have reported HBsAg seropositivity in the range of 1.3% to
1.7%; however, such screenings likely over-sample younger
Saudis.”"*I 'The reduction in prevalence resulting from these
measures can be seen in a study comparing two cohorts of
couples attending 7z vitro fertilization clinics sampled 10 years
apart, reporting a 4.7% prevalence in data collected from
2002 to 2005 and a 1.7% prevalence in data collected from
2012 to 2015.1"

Although there are no large-scale epidemiological studies
that accurately estimate the epidemiology or burden of
CHB in the country, it is believed that the burden of
discase is high based on clinical observation and death from
chronic HBV complications, mainly cirrhosis, liver failure,
and HCC.>'" Recently, a modeling analysis estimated the
current prevalence of HBV in Saudi Arabia at 1.7%,"¥ in
line with recent studies and estimates,”'*""! and represents
the most accurate, validated and up-to-date assessment of
HBYV epidemiology within the country. The model estimated
that in 2017 there were 574,000 (366,000 — 650,000)
HBsAg + cases in Saudi Arabia, a prevalence rate of
1.7%. HBsAg prevalence is projected to drop to 1.2%
in 2030, estimating 485,000 (311,000-550,000) chronic
infections. Among the total infected population, 77% of
cases were estimated to be between 35 and 60 years of age.
Furthermore, the model also estimated 490 incident cases
of decompensated cirrhosis, 1,500 incident cases of HCC
and 1,740 liver-related deaths in 2017. HBsAg prevalence
was estimated to be <0.1% among infants and 0.1% among
5-yeat-olds in 2017.1"
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NATURAL HISTORY OF HBV

The natural history of CHB infection has been divided into five
phases which consider the presence of HBeAG, HBY DNA
levels, alanine aminotransferase (ALT) values and the eventual
presence or absence of liver inflammation."” Understanding
these phases is fundamental to the evaluation and management
of CHB, and ctitical in the assessment of patient's status and
in guiding decisions regarding candidacy for treatment and
treatment endpoints.”! The new nomenclature is based on the
description of the two main charactetistics of chronicity: infection
and hepatitis [Table 2] and considers HBV markers (HBsAg,
HBeAg/Anti-HBe, and HBV DNA) as well as liver disease
markers, namely biochemical parameters (ALT) and fibrosis
markers (non-invasive markers ot liver biopsy in selected cases).!

Although this categorization is useful in HBV treatment
management, in a significant number of patients a single
determination of HBV replication markers combined
with disease activity markers does not allow an immediate
classification to one of these phases. Some patients fall into this
“grey area” where management needs to be individualized.!"

Factors that affect progression to cirrhosis and HCC

The host’s immune response dictates the risk of progression
to cirrhosis and HCC in these patients. The 5-year
cumulative incidence of cirrhosis varies from 8% to 20%
in untreated CHB patients and, among those with cirrhosis,

the 5-year cumulative risk of hepatic decompensation is
20%. The annual risk of HCC in patients with cirrhosis
has been reported to vary between 2-5%.%)

The main concern for diagnosed CHB patients is HCC.
The risk of developing HCC depends on factors related
with the host and/or to HBV properties® [Figure 1].
These factors appear to affect progression to cirrhosis in
untreated CHB patients.!"!

Several risk scores for HCC in CHB patients have been
developed and validated in Asian untreated CHB patients,
such as GAG-HCC, CU-HCC, and REACH-B. However,
they do not seem to offer good predictability in studies
that include Caucasian CHB patients.”>* The recently
developed and validated new score, PAGE-B, seems to
offer good predictability for HCC during the first 5 years
of therapy with entecavir or tenofovir in Caucasian, mostly
European, CHB patients and can be easily applied in clinical
settings once it is based on available parameters such as
platelets, age and gender.” The PAGE-B score has been
shown to be a good predictor of HCC development even
in untreated CHB patients.["*’]

HBV DIAGNOSIS

HBYV screening
The impact of vaccination has been profound in reducing

Table 2: Natural history and assessment of patients with chronic HBV infection based upon HBV and liver disease markers!*?

Phases HBsAg/HBeAg HBV DNA ALT Liver inflammation Old terminology and Observations

PHASE 1 High/Positive High (>107 U/  Normal None/minimal “Immune tolerant”

Chronic HBV mL) This phase is more frequent and more prolonged in

infection subjects infected prenatally or in the first years of life.
Patients are highly contagious.

PHASE 2 High- Lower (10-10”  Increased Moderate/severe “Immune reactive

Chronic Intermediate/ IU/mL) HBeAg positive“

hepatitis B Positive This phase may last for several weeks to years. It may
occur after several years of immune tolerance and is
more frequently in subjects infected during adulthood.

PHASE 3 Low/Negative Low or Normal None “Inactive carrier”

Chronic HBV undetectable This state confers a favorable long-term outcome with

infection (<2,000 IU/mL)? low risk of cirrhosis or HCC.

PHASE 4 Intermediate/ Fluctuating Fluctuating Moderate/severe “HBeAg negative chronic hepatitis”

Chronic Negative levels (>2,000 levels/ Characterized by periodic reactivations. It is sometimes

hepatitis B IU/mL) Elevated* difficult to distinguish true inactive HBV carriers (good
prognosis) from patients with active HBeAg-negative CHB
(have active liver disease with a high risk of progression
to advanced hepatic fibrosis, cirrhosis, and HCC)

PHASE 5 Negative/ Undetectable  Normal None (HCC risk if “HBsAg negative/anti-HBc positive”

Resolved Negative (<10 IU/mL) cirrhosis has developed Reduced risk of cirrhosis, decompensation, and HCC.

HBV infection

before HBsAg loss)

Immunosuppression may reactivate HBV in these
patients.

2HBV DNA levels can be between 2,000 and 20,000 IU/ml in some patients without signs of chronic hepatitis. *Persistently or intermittently
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Risk of developing HCC

FACTORS RELATED WITH THE HOST
Cirrhosis

Chronic hepatic necroinflammation
Older age

Male sex

African origin

Alcohol abuse

Chronic co-infections with other viral hepatitis or HIV
Diabetes or metabolic syndrome
Active smoking

Positive family history

e & s o s s s s s .

FACTORS RELATED WITH HBV PROPERTIES

* High HBV DNA
* High HBsAg levels
* HBVgenotypesC>B

* Specific mutations

Figure 1: Factors that affect the risk of developing HCC in diagnosed CHB patients

the burden of HBV in Saudi Arabia, particularly in children
and young adults, but the prevalence remains high in the
older population. Seroprevalence studies have suggested a
high prevalence percentage in the older population, making
them an important screening target.[-%*"

Detection of HBsAg is the most commonly used test to
diagnose chronic HBV infection,* while hepatitis B sutface
antibody (anti-HBs), and hepatitis B core antibody (anti-HBc)
are used to identify patients who have been exposed to HBV
or have been previously vaccinated. The anti-HBs test will
reveal if a patient is protected against HBV.P” Although
the anti-HBc test assesses if a person has been previously
exposed to HBYV, it does not indicate by itself whether either
immunity or chronic infection has developed as a result of
this exposure.P'

The HBV core gene encodes HBeAg, which is secreted
from infected hepatocytes and is a marker of active virus
replication. Howevet, acquisition of precore and/or basal
core promoter mutations can prevent or reduce HBeAg
production, leading to an HBeAg-negative phenotype of
patients with high levels of viral replication.”l The presence
of anti-HBe usually indicates HBeAg seroconversion and
has generally been considered an endpoint for HBV therapy
in HBeAg-positive patients.

Table 3: High-risk individuals who should be screened for
chronic hepatitis B virus infection

Expatriate individuals as part of their pre-employment assessment
Healthcare workers

Household contacts of HBV carriers

Sexual contacts of HBV carriers or individuals with high risk sexual
behavior

Dialysis patients

History of intravenous drugs

Individuals with abnormal liver enzymes

Pregnant women

Inmates

Individuals needing immunosuppressive or cancer chemotherapy
HCV- or HIV-infected individuals

Blood or organ donors

In Saudi Arabia, the various screening programs in
the country supplemented the vaccination program
and controlled the burden of chronic HBV infection.
Screening for HBV infection also fulfills the main
principles of screening that include: being simple and
safe; reducing mortality and morbidity; leading to
carlier intervention and hence improving outcome;
cost-effectiveness; and linking infected patients to
appropriate health care.’

Although the universal childhood vaccination program
in Saudi Arabia is strictly enforced, high-risk populations
should continue to be screened for hepatitis B [Table 3].
The mandatory premarital screening program in Saudi
Arabia is a positive step in providing an estimate of
both disease prevalence in the general population and
future potential disease burden.”"” Seropositive patients
are referred to the general hepatology clinic where they
undergo further assessment and are then linked to a
long-term follow-up evaluation. Identifying patients in
the early stages of infection helps in avoiding long-term
negative outcome, which is an important screening
principle. Based on the overall prevalence of HBV in
Saudi Arabia a mass screening program is not required.
However, targeting older patients (>40 years) may be
cost-effective given the higher prevalence of infection in
this population subgroup.

HBV PREVENTION

Patients with chronic HBV infection should be advised
regarding lifestyle modifications to minimize the risk of
disease transmission.”! Measures include vaccinating all
household members, avoid sharing injection equipment
including glucometers and razors with others. Patients
should also be educated not to donate blood and
make sure they cover skin cuts and wounds carefully,
and thoroughly clean blood spills with appropriate
disinfectants.’ For individuals negative for HBsAg and
anti-HBs and who have not been vaccinated, hepatitis
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Table 4: Pretreatment assessment of HBV (adapted from!")

Relevance for HBV management

Pretreatment assessment

Assessment of severity of liver disease to identify
patients for treatment and HCC surveillance

Physical examination
Biochemical parameters (aspartate aminotransferase [AST] and ALT,

gamma-glutamyl transpeptidase [GGT], alkaline phosphatase, bilirubin, and
serum albumin and gamma globulins, full blood count and prothrombin time)
Abdominal hepatic ultrasound

Liver biopsy

Non-invasive tests (liver stiffness measurements and serum biomarkers of
liver fibrosis or cirrhosis)

Determination of the phase of chronic HBV infection

Establishing diagnosis, the phase of the infection, the
decision to treat and subsequent monitoring of patients

In HBeAg-negative chronic HBV infection and in
patients to be treated with interferon-alfa (IFNa)

Determining other causes of chronic liver disease

HBeAg and anti-HBe detection

HBV DNA serum levels

Serum HBsAg quantification

Hepatitis D

Hepatitis C

HIV

Hepatitis A (patients with negative anti-HAV should be advised to be
vaccinated against HAV)

B vaccination is recommended, particularly for higher
risk individuals, including patients with established liver
disease and healthcare providers.P*”! Post-vaccination
testing of anti-HBs status is recommended in newborns
of HBV-infected mothers or infants with family
members with CHB, healthcare workers (HCWs), dialysis
patients, workers in dialysis units and operation rooms,
immunocompromised individuals and those undergoing
chemotherapy, and sexual partners of patients with
chronic HBV infection. A booster injection is advised in
these groups when the anti-HBs titer falls below 10 mIU/
mL.P¥* Individuals exposed to contaminated blood or
body fluids should receive hepatitis B immunoglobulin
and the hepatitis B vaccine as soon as possible.*” If
anti-HBc-positive donor organs are used for HBV
seronegative recipients, antiviral therapy should be
administered to prevent de novo HBV infection.*"

Optimization of body weight and treatment of metabolic
complications, including diabetes and dyslipidemia, are
recommended to prevent concurrent development of
metabolic syndrome and fatty liver disease, as it has
been shown that fatty liver disease is associated with
fibrosis progression independent of viral factors.[**!
Similarly, abstinence from alcohol is recommended
in patients with chronic HBV infection.*”! Smoking
chronic HBV patients are at a higher risk of HCC
development particularly in the presence of concurrent
metabolic syndrome.**"! Individuals with CHB should
be immunized against hepatitis A if not immune for

this condition.P?

Saudi Journal of Gastroenterology | Volume XX | Issue XX | Month 2021

Mother-to-child transmission is one of the mostimportant
routes of HBV infection.”” Details on antiviral treatment
during pregnancy will be discussed in the special population
section of the guidelines.

HBV MANAGEMENT

Pretreatment assessment

Assessment for chronic HBV infection should combine
the patient's complete history, a physical examination,
as well as liver disease markers (ALT and fibrosis) and
markers for HBV infection (HBsAg, HBeAg/anti-HBe,
HBV DNA). Prevention of transmission to others must
be considered and therefore the sexual partners and
first-degree relatives of these patients should be advised
to test for HBV serological markers (HBsAg, anti-HBs,
anti-HBc¢) and vaccinated if negative for these markers.'**
Recommendations for pretreatment assessment of HBV
are illustrated in Table 4.

Table 5: Endpoints of HBV treatment

Recommendations

Grade of
recommendation

Main endpoint A
Induction of long-term suppression of HBVY DNA
Valuable endpoint B

Induction of HBeAg loss (+ anti-HBe seroconversion)
in HBeAg-positive patients with chronic hepatitis B

Additional endpoint B
ALT normalization (biochemical response)?
Optimal endpoint B

HBsAg loss (+ anti-HBs seroconversion)®

2Achieved in most patients with long-term suppression of HBV replication.
Indicates profound suppression of HBV replication and viral protein
expression
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Goal and endpoint of therapy

The main goal of treatment for chronic HBV infection is
to improve survival and quality of life by preventing disease
progression to cirrhosis- and liver-related complications,
namely HCC development."*! Additional goals ate to
prevent mother-to-child transmission, hepatitis B reactivation
and prevention/treatment of associated extrahepatic
manifestations. The likelihood of achieving these goals
depends upon the timing of therapy and on the stage of
disease and patient’s age when the treatment is started.
A further goal of treatment can be regression of fibrosis
or cirrhosis in patients with advanced fibrosis or cirrhosis.

In patients with HBV-induced HCC the use of nucleos (t)
ide analogue (NA) therapy is done mainly to suppress
HBYV replication, and to prevent recurrence of HCC after
curative therapies. Stabilization of the HBV-induced liver
disease can be considered a prerequisite for the safe and
effective application of HCC treatment.!"

For patients with acute hepatitis B the main goal of therapy
is to prevent the risk of acute or subacute liver failure.
Additional goals may consider improving the quality of
life by reducing disease-associated symptoms and lowering
the risk of chronicity.!"

The recommendations for endpoints of chronic HBV
therapy are shown in Table 5.

Treatment indications

Indications for treatment are in general the same for
HBeAg-positive and HBeAg-negative patients, and
this is based mainly upon the combination of serum
HBV DNA levels, serum ALT levels and severity of
disease!"! [Figure 2].

Non-cirrhotic patients should be considered for treatment
if they have HBV DNA levels >2,000 IU/ml., serum
ALT >~40 TU/L and severity of liver disease assessed by
liver biopsy showing at least moderate necroinflammation
and/or at least moderate fibrosis. Patients with HBY DNA
greater than 20,000 IU/mL and ALT greater than 2x ULN
can begin treatment without a liver biopsy. Patients with
HBV DNA >2,000 IU/mL and at least moderate fibrosis
may initiate treatment even if ALT levels are normal.
In patients unwilling or unable to undergo liver biopsy,
non-invasive markers of fibrosis may instead be used to
decide on treatment indications. Treatment indications
should also take into account patient’s age, health status, risk
of HBV transmission, family history of HCC or cirrhosis
and extrahepatic manifestations [Figure 2].1"

Recommendations for initiation of treatment

« All patients with chronic hepatitis B (HBV DNA > 2,000 1U/mL, AIN

ULN), regardless of HBeAg status, and/or at least moderate liver
necroinflammation or fibrosis (Grade A)

« Patients with cirrhosis (compensated or decompensated), with any
detectable HBV DNA level and regardless of ALT levels (Grade A)

« Patients with HBV DNA > 20,000 IU/mL and ALT > 2xULN, regardless
of the degree of fibrosis (Grade B)

« Patients with HBeAg-positive chronic HBV infection (persistently normal
ALT and high HBV DNA levels) may be treated if they are > 30 years,
regardless of the severity of liver histological lesions (Grade D)

« Patients with chronic HBV infection (HBV DNA > 2,000 IU/mL, ALT >

ULN), regardless of HBeAg status, and a family history of HCC or
Wosis and extrahepatic manifestations (Grade D) /

Monitoring of therapy of patients currently not treated
Patients not candidate for antiviral therapy should be
periodically assessed to determine whether an indication
for treatment has developed. Serum ALT and HBV
DNA levels as well as fibrosis severity by non-invasive
markers should be regularly evaluated. HBeAg-positive
untreated patients should be tested for ALT every 3

Suspected HBV infection

HBsAg negative, anti-HBc positive

e |

Chronic HBV infection
and no signs of chronic hepatitis

l

Monitor
includes HBsAg, HBeAg, HBV DNA, ALT, and
fibrosis assessment

1 ;

Consider
Risk of HCC, risk of HBV reactivation,

extrahepatic manifestations, risk of HBV s

with/without cirrhosis

CHB i

No specialist follow-up
however inform patient and general
practitioner about the potential risk of
HBV reactivation

Start antiviral l
treatment

In case of immunosuppresion, start oral
antiviral prophylaxis or monitor

transmission

Figure 2: Algorithm for the management of HBV infection
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months, HBV DNA determinants every 6—12 months
and assessment for liver fibrosis every 12 months.
HBeAg-negative patients with HBV DNA <2,000 U/
ml should have ALT determinations every 6—12 months
and periodical HBV DNA and liver fibrosis assessments,
every year. Determination of quantitative HBsAg
levels can help in the decision for follow-up frequency
in these patients.’¥ However, two studies with Saudi
patients have shown that correlation of qHBsAg levels
with liver fibrosis was poor in these patients, wherein
qHBsAg levels demonstrated a poor association with
histological findings. Overall, these studies have shown
that predictability based on qHBsAg levels of 1000 1U
was not supportive of fibrosis.?>*l

For HBeAg-negative patients with HBV DNA 22,000IU /ml,
ALT should be determined at least every 3 months for the
first year and every 6 months thereafter. Assessments of
HBYV DNA and liver fibrosis by non-invasive methods
every year for at least 3 years should be considered. If they
do not fulfill any treatment indication within the first 3 years
of follow-up, they should be followed for life, similar to all
patients in this phase.’”

Recommendations for monitoring of therapy of
te] J
patients currently not treated

« Patients with HBeAg-positive chronic HBV infection who are younger than
30 years should be followed at least every 3-6 months (Grade B)

« Patients with HBeAg-negative chronic HBV infection and serum HBV DNA
<2,000 1U/ml should be followed every 6-12 months (Grade B)

« Patients with HBeAg-negative chronic HBV infection and serum HBV
DNA 22,000 IU/ml should be followed every 3 months for the first year and
thereafter every 6 months (Grade D)

Treatment of CHB

Overall, the available NA therapies for HBV can be
categorized into medications that have low barrier for
resistance, including LLamivudine (LAM), Telbivudine (TBV)
and Adefovir (ADV),”® and medications that have high
barrier for resistance, which include Entecavir (ETV),
Tenofovir Disoproxil Fumarate (TDF) and Tenofovir
Alafenamide (TAF).F¢1

LAM is one of the first medications used to treat
CHB. However, the use of LAM is associated with an
unacceptably high rate of resistance, reaching 49% at
3 years and 70% in 5 years.’ ADV had a better resistance
profile compared to LAM, with 11% and 29% resistance
rate in 3 and 5 years, respectively.” But this rate is now
considered too high when compared with the relatively
new generation of nucleot(s)ide analogues.

ETV is a potent guanosine analogue. First evaluated vs
LAM, it showed an excellent efficacy and safety profile.l”

Saudi Journal of Gastroenterology | Volume XX | Issue XX | Month 2021

The virological response rate (defined as negative HBV
DNA by PCR) approaches 100% over 5 years of its use,
in both HBeAg-negative and HBeAg-positive patients.”’)
ETYV has a high barrier for resistance, where after 5 years
of its use, only 1% had emergence of resistance.[””

TDF is a prodrug of tenofovir which is a nucleotide
inhibitor that acts on both hepatitis B and HIV.P¥ Similar to
ETV, TDF has an excellent efficacy profile. A retrospective
cohort study of treatment-naive CHB patients who
were treated with TDF or ETV showed that both were
effective in achieving complete viral response and had a
favorable safety profile.”l After seven years of treatment
with TDE, 99.3% of patients achieved and maintained
virological response.” Treatment with TDF did not result
in detectable resistance after 8 years of treatment.[*”!

Due to the side-effect profile, difficulty of use, and the
presence of better alternatives, the use of “conventional
interferon” is not recommended, and peglated interferon
should be used instead.*! Since the release of the last
guidelines in 2014, the concept of futility “endpoint” or
the “stopping rule” when treating hepatitis B with peglated

interferon has been introduced.!-%%l

The importance of pretreatment predictors of response
has been highlighted previously. The new evidence of
stopping treatment with interferon is of great importance
due to its side-effect profile, and the excellent predictive
value for those parameters on treatment outcomes,
which are dependent on serum HBsAg levels.l In
HBeAg-positive patients, the lack of decline in qHBsAg
levels (in genotypes A and D) or maintaining qHBsAg levels
to more than 20,000 (in genotypes B and C) is a strong
predictor of failure of treatment, with a negative predictive
value of 92 to 100% for HBeAg seroconversion.’” In
HBeAg-negative patients, the data is not as robust as is with
HBeAg-positive patients,”” with most of the evidence on
genotype D! Overall, patients who have no decline in
qHBsAg levels and have no decrease in HBV DNA level
by 2-log, will have very low chance of sustained treatment
response, defined by HBV DNA level less than 2000 IU/
mL after the end of treatment.¥

TAF is another NA that acts by inhibiting reverse
transcription of the pregenomic RNA to HBV DNA.
Compared with TDE it has higher plasma stability and
thus less accumulation in bone and kidney tissue. In
both HBeAg-positive and HBeAg-negative patients, TAF
achieved non-inferiority to TDF in terms of efficacy
of suppressing the viral load." For HBeAg-positive
patients, 873 were assigned randomly to either TAF or

7
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TDF in a 2:1 design. Sixty four percent of the patients
achieved virological response in the TAF group compared
to 67% in TDF group, after 48 weeks of treatment,
which met the definition of non-infetiority."” The results
from HBeAg-negative study comparing TAF to TDF
were similar. A total of 426 patients randomized in a
2:1 distribution between TAF and TDEF, the virological
response was 94% and 93% respectively between the
two groups at 48 weeks.”!
cohort was used for the aforementioned two trials of
TAF approval. Patients were analyzed after 96 weeks from
starting treatment. In the HBeAg-positive patients group
the response rate was similar between TAF and TDF (73%
and 75% respectively). This was also demonstrated in the
HBeAg-negative group, with TAF and TDF having an
insignificant difference in virological response (90% and
91%, respectively).

I Long-term study on the same

Recent evidence has suggested that sustained decrease in
glomerular filtration rate and bone density was observed
in patients receiving TDEI? In several head-to-head
trials between TAF and TDFE, TAF was superior in term
of renal and bone density safety compared with TDE
U071 The difference in bone density was observed in
both spine and hip. When compared to TDF, TAF was
associated with a significantly smaller decrease in bone
density, with a mean change of -0.10% in TAF group
versus -1.72% in TDF group.” The difference between
TAF and TDF was also observed on the glomerular
filtration rate. TAF was associated with a significantly
smaller drop in eGFR -1.8 mL/min vs -4.8 mL/min
for TDE.

The significant difference in terms of renal and bone
health was reaffirmed by switching from TDF to TAF
with a demonstrable improvement in bone density and
estimated glomerular filtration rate (eGFR). After patients
were on TDF for a median of 222 weeks, they were
switched to TAF, and within 48 weeks the patients showed
a significant improvement in both bone mineral density
and GFR.IP! It is thus recommended by international
guidelines to avoid/switch people who have high-risk
factors for bone disease or renal disease from TDF to
either TAF or ETV.I'

Several new and more potent NAs are currently under
different clinical phases of development.! However,
novel therapeutic drugs are needed to eradicate all
forms of replicating HBV either through targeting
different steps of HBV life cycle or modulating the
host immune system. Entry is the first step for HBV
infecting hepatocytes. Therefore, entry inhibitors have
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been proposed as promising agents for protecting
uninfected hepatocytes. Currently, new drugs targeting
viral entry receptors are being developed and evaluated.
[l Eliminating HBV cccDNA within the hepatocyte is
another therapeutic option that is also being investigated.
S RNA interference-mediated inhibition of gene
expression and protein production has become a tool in
antiviral gene therapy and has been evaluated in HBV
infected animal models."” Interrupting HBV life cycle
through targeted core assembly modulators or the various
stages of cellular replication is also being investigated
with promising potentials in the near future.l" Inhibition
of HBsAg release may help to restore the HBV-specific
T-cell-mediated immune response. Recent clinical studies
have demonstrated that treatment with HBsAg release
inhibitors leads to the loss of HBsAg in the majority of
CHB patients.”*!

Host immune responses play important roles in the
control of chronic HBV infection. Based on the
immunopathogenesis of HBV infection, modulating
innate or adaptive immunity, or both in combination with
other direct antiviral drugs to control HBV infection, may
provide new strategies for CHB treatment. Currently,
multiple agents including therapeutic vaccines are under

investigation.*-#

Recommendations

* The treatment of choice is the long-term administration of a potent NA with a
high barrier to resistance, regardless of the severity of liver disease (Grade A)

* Preferred regimens are ETV, TDF and TAF as monotherapies (Grade A)

* LAM, ADV and TBV are not recommended in the treatment of CHB (Grade A)

TREATMENT OF HBV IN SPECIAL POPULATIONS

HBV-HCV coinfection

Early studies, after the introduction of direct antiviral
therapy (DAA) for the treatment of HCV, reported HBV
reactivation after initiation of DAA.¥I Based on these
studies, the US Food and Drug Administration issued a
warning about the risk of HBV reactivation. However,
subsequent studies showed that the risk of reactivation
is very low for patients with chronic or past infection
with HBV.® Patients who meet the criteria for HBV
treatment should be treated concurrently or before
initiation of DAA. HBV DNA and ALT should be
monitored every four to eight weeks while on DAA and
three months after completion of therapy. Patients with
positive HBsAg who do not meet the criteria for HBV
treatment should be monitored closely while on DAA.
We recommend ALT level monitoring every four weeks
while on DAA for patients who are HBsAg-negative
but HBcAb-positive. If ALT starts to rise, HBsAg and
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HBV DNA must be obtained to determine the need to
start HBV treatment.

Recommendations

* Treatment of HCV through DAAs may lead to reactivation of HBV. Patients
who meet the criteria for HBV treatment should be treated concurrently or
before initiation of DAA (Grade A)

» HBV DNA and ALT should be monitored every four to eight weeks while on
DAA and three months after completion of therapy (Grade D)

* ALT level should be monitored every four weeks while on DAA for patients

who are HBsAg-negative but HBcAb-positive. If ALT starts to rise, HBsAg

and HBV DNA must be obtained to determine the need to start HBV

treatment (Grade D).

HBV-HDV coinfection

We refer the reader to our previous guidance on the
management of HBV co-infection with hepatitis delta
virus (HDV).P! There are several ongoing studies for
targeted therapy. However, based on the currently available
literature no new recommendations can be made on the
management of HBV-HDV co-infection.

HBV-HIV coinfection

Patients with HBV-HIV coinfection are at increased risk
of rapid fibrosis progression, development of HCC, and
liver-related mortality.™ The prevalence of HBV in patients
with HIV coinfection in Saudi Arabia is 3%, which is
much higher than the general population.®! All patients
with HBV-HIV coinfection should receive antiretroviral
therapy (ART).F"! Patients must be followed closely after
initiation of ART, given the risk of immune reconstitution
syndrome, which may lead to HBV flare. The regimen must
include tenofovir with either formulation TDF or TAE
TAF has a better safety profile and is preferred over TDF
unless the patient has C+Cl < 15 mL/minute. Emtricitabine
and LAM should be included in the ART regimen.*

Recommendations

« All HIV-positive patients with HBV co-infection should start ART irrespective
of CD4 cell count (Grade A)

* HBV-HIV co-infected patients should be treated with TDF- or TAF-based
ART regimen (Grade A)

Immunocompromised patients

Hepatitis B flare during chemotherapy treatment or treatment
with other immunosuppressive agents is potentially life
threatening. The risk is very high, particularly with the
use of CD20 depleting agents.*” Therefore, all patients
undergoing immunosuppressive treatment or chemotherapy,
even short-term courses, should be screened for HBsAg,
anti-HBc, and anti-HBs (and HBV DNA, if HBsAg s already
positive).”” We recommend prophylaxis for all patients with
positive HBsAg before initiating chemotherapy or other
immunosuppressive agents. For HBsAg-negative and anti-
HBc positive patients, we recommend HBV prophylaxis if
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they are candidates for anti CD20 or are undergoing stem cell
transplantation. HBV prophylaxis should be continued for
at least six months after completion of immunosuppressive
treatment and twelve months if patients were taking anti CD20.

We recommend starting HBV prophylaxis for HBsAg
or anti-HBc positive patients undergoing treatment with
tumor necrosis factor (TNF) inhibitors. The risk of HBV
reactivation is moderate with anti-TNF therapy. However,
most patients will require another immunosuppressant
agent. Therefore, we recommend HBV prophylaxis for
all HBsAg or anti-HBc positive patients who are going to
receive anti-TNF therapy.

HBV reactivation has been reported in some patients
who received immunotherapy such as anti-programmed
cell death (PD) -1 and anti-programmed cell death-ligand
1 (PD-L1) therapy. Therefore, we recommend HBV
prophylaxis for all patients who are HBsAg or anti-HBc
positive before initiation of such therapies."

Recommendations

« Prophylaxis for all patients with positive HBsAg should be done before
initiating chemotherapy or other immunosuppressive agents (Grade A)

« HBsAg-negative/anti-HBc-positive patients, should undergo HBV
prophylaxis if they are candidates for anti CD20 or are undergoing stem
cell transplantation. HBV prophylaxis should continue for at least six
months after completion of immunosuppressive treatment and for twelve
months if taking anti CD20 (Grade D).

HBYV and pregnancy

The most effective way to prevent mother-to-child
transmission is to detect HBV early in pregnancy.
Therefore, all pregnant women must be screened for
HBYV during the first trimester. HBV vaccine is safe
in pregnancy and should be given to pregnant women
who are not immune to HBV and have no evidence of
chronic HBV infection.’ Pregnant women should be
treated if they meet the standard indication of therapy.
We recommend HBV treatment if HBV DNA is
greater than 100,000 IU/mL in the late second trimester
(between 24-28 weeks of gestation). TDF is the drug
of choice during pregnancy. However, more recently,
a multi-center experience from China reported no
mother-to-child transmission or developmental anomalies
in 71 infants born to mothers who received TAF during the
last trimester of pregnancy. In addition, no severe adverse
events were reported in either mothers or infants.”” LAM
is a less favorable option but can be considered if TDF
or TAF are not available. If the patient is receiving ETV,
ADYV, or interferon during pregnancy, we recommend
switching to TDF or TAF. The mode of delivery should
be based on obstetric indications and not solely on HBV
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infection. Breastfeeding is not a contraindication, provided
immunoprophylaxis was given at birth."!

Recommendations

« All pregnant women must be screened for HBV during the first trimester
(Grade A)

« All pregnant women with HBV DNA greater than 100,000 IU/mL in the late
second trimester (between 24-28 weeks of gestation) should start antiviral
prophylaxis with TDF, or TAF as an alternative (Grade D)

« Switch to TDF or TAF is recommended if the patient is receiving ETV, ADV,
or interferon during pregnancy (Grade D)

« Breastfeeding is not contraindicated in HBsAg-positive untreated women

or on TDF-based treatment or prophylaxis (Grade B)

HBV INTERNATIONAL REGULATIONS

International guidelines for the management of
HBV-infected HCWs attempt to ethically balance the risk
of disease transmission to the patient with the right of
the infected HCW to perform their work in a safe manner
and without loss of the right to confidentiality about their
own health condition. Although there are some differences
among guidelines, it is important to note that none of
them prohibits the practice of invasive procedures by an
HBV-infected HCW.I*
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