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Summary

Hepatitis B virus (HBV) infection is a major public health problem
worldwide. HBV, a member of the hepadnaviridae family, is a
small DNA replicates through an RNA intermediate and can
integrate into the host genome. It is transmitted through contact
with infected blood and semen. HBYV infection leads to a wide
spectrum of liver disease ranging from acute - fulminant hepatic
failure to chronic hepatitis, cirrhosis, and hepatocellular carcinoma.
Infants and children are more likely to develop a chronic
hepatitis B infection, while most adults infected with the virus
recover even if their signs and symptoms are severe, but 5%-
10% are unable to clear the virus and become chronically
infected. Screening for HBV infection could identify chronically
infected persons who may benefit from treatment or other interv-
entions, such as surveillance for hepatocellular carcinoma. Most
people diagnosed with chronic hepatitis B infection need treat-
ment for the rest of their lives. The primary treatment goals
for patients with HBV infection are to prevent progression of the
disease to cirrhosis, liver failure, and hepatocellular carcinoma.
Moreover, prevents infection from passing to others. Treatment
for chronic hepatitis B may include several antiviral medications
such as, entecavir, tenofovir, lamivudine, adefovir and telbivudine.
These drugs can help fight the virus and slow its ability to
damage your liver. WHO recommends that all infants receive the
hepatitis B vaccine as soon as possible after birth, preferably
within 24 hours?
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Introduction

Infection with hepatitis B virus (HBV) remains
an important global public heath problem
with significant morbidity and mortality’. The
prevalence of chronic HBV infection is highest
intheWestern Pacific (6.2%) and Africanregions
(6.1%). The Eastern Mediterranean region has
high prevalence (3.3%); the prevalence is lower
in the South—East Asian (2.0%) and European
regions (1.6%) and is lowest in the North and
South American regions (0.7%)? Theprevalence
is decreasing in several endemic countries due
to improvements in the socioeconomic status,
universal vaccination programs and perhaps
effective antiviral treatments®. There are ten diff-
erent genotypes of HBV (A-J), and the geogra-
phica distribution of each HBV genotype is
disgtinct. Infection with different genotypes of
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HBYV is associated with different outcomesin
chronicity, disease progression and responses to
IFNa treatment; however, the approved HBV
vaccines are effective against al genotypes”.

Natural history of HBV infection

New terminology has been suggested for the
phases of chronic HBV infection. The previo-
usly used terms of immune tolerance, immune
active and/or clearance and immune control
and/or residual phases have been changed.
HBV infection can be classified now into five
phases, Tab. (1): (1) HBeAg-positive chronic
infection, (11) HBeAg-positive chronic hepatitis,
(111 HBeAg-negative chronic infection, (1V)
HBeAg-negative chronic hepatitis and (V) HBs
Ag-negative phase’.
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Phase 1: HBeAg-positive chronic HBV
infection.
Previously named immune tolerance phase.
This phase (also termed the high replicative,
low inflammatory phase) typically occurs in
patient infected perinatally. It is characterized
by high viral load, near normal liver histology
owing to a minimal host immune mediated
reaction, ALT persistently within the normal
range according to traditional cut-off values
[upper limit of normal approximately 40 1U/L]
and serum positivity for HBeAg®. Recent studies
have indicated that adolescents may have det-
ectableHBV-specificfunctionally active T cells.
Studies of this phase of the disease have also
revealed clonal expansion of hepatocytes and
visible HBV integrands’, which may contribute
to the development of HCC by trans activeting
human oncogenes. These patients are highly
infectious owing to the high levels of HBV
DNA.
Phase 2. HBeAg-positive chronic hep-
atitis B.
The second phase, historically termed immune
clearance or immune active phase, most com-
monly occurs in the third or fourth decade of
life in patients who were infected with HBV
at an early age. The prominent features of this
phase are the presence of serum HBeAg, high
levels of HBV DNA and elevated ALT and
presence of moderate-severe liver necroinfla-
mmation®. In this phase, the triggering of
immune T cell-mediated responses against
infected hepatocytes leads to the cytolytic
release of aanine transaminases (ALT) and
reduction of HBV DNA levels. However, the
intensity of the immune response fluctuates
over time, resulting in fluctuating levels of ALT
(hepatitis flares, which are defined differently
in different studies; for example, twofold ele-
vation from the baseline ALT levels and HBV
DNA?®. This phase can be of varying duration
and ends with areduction of HBV DNA level
and HBeA(g seroconversion to anti-HBe posi-
tivity and enter the HBeAg-negative infection
phasein maority of patients. Other patients may
fail to control HBV and progress to the HBe
Ag-negative CHB phase for many years’.
Phase 3: HBeAg-negative chronic HBV
infection.
A proportion of patients (annua rate of ~15%)
will spontaneously seroconvert from HBeAg
to anti-HBe; these patients (previously referred
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to asinactive carriers) typically show absence
of serum HBeAg with detectable anti-HBe, near
normal serum aminotransferasesand HBV DNA
concentrations of <2,000 1U per ml®. Certain
patients in this phase, till have HBV DNA
levels >2,000 1U/ml however <20,000 1U/ml)
associated with persistently normal ALT and
only minimal hepatic necroinflammatory activity
and low fibrosis. These patients have low risk
of progressionto cirrhosisor HCC if they remain
in this phase®. In a substantial proportion of
patients in Asian and Mediterranean countries,
HBeAg seroconversion is associated with the
occurrence of precore and/or core promoter mut-
ations’. In these patients, HBeAg is absent
because of the selection of HBV virions that do
not express HBeAg (precore mutant HBV).
Finaly, patients may have spontaneous HBsAg
sero clearance during the natural course of
disease. Various studies have shown that patients
with spontaneous HBSAQ seroclearance at an
earlier age have a better outcome than those
without HBsAg seroclearance™®.
Phase 4: Named HBeAg-negative chronic
hepatitis B.
It is characterised by the absence of serum HBe
Ag usualy with detectable anti-HBe, and pers-
istent or fluctuating moderate to high levels
of serumHBYV DNA (oftenlower thanin HBeAg-
positive patients), in addition to fluctuating or
persistently elevated ALT values. The liver
histology shows necroinflammation and fibrosis.
The mgjority of these patients harbour HBV
variants in the precore and/or the basa core
promoter regions that abate or stop HBeAg
expression. This phase is associated with low
rates of spontaneous disease remission’.
Phase 5: HBsAg-negative phase
It is characterised by serum negative HBSAg
and positive antibodies to HBcAg (anti-HBc),
with or without detectable antibodies to HBsAg
(anti-HBs). This phase is aso known as ““occult
HBYV infection”. In rare cases, the absence of
HBsAQ could be related to the sensitivity of
the assay used for detection™. Patients in this
phase have normal ALT values and usualy,
but not always, undetectable serum HBV
DNA. HBV DNA (cccDNA) can be detected
frequently in the liver®. HBsAg loss before
the onset of cirrhosisisassociated with aminimal
risk of cirrhosis, decompensation and HCC, and
an improvement on survival. However, if cirr-
hosis has devel oped before HBsAQ loss, patients
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remain at risk of HCC therefore, HCC surve-
yllance should continue. Immunosuppression
may lead to HBV reactivation in these patients.

Table (1) Natural history of patientswith chronic

HBYV infection.
HBeAg positive HBeAs negative

Chronic Chronic Chronic Chronic

nfection hepatitis mfection hepatitis
HBsAg High Highlintermediate Low Intermediate
HBeAg Posttive Posttive Negative Negative
HBVDNA 2107 0/l 104-107 00l <2000 [0/l | 22,000 [Ufenl
ALT MNormal Elevated Wormal Elevated®
Liver disease | Nonefminimal = Moderatefsevere None Moderate/severe

) [mmune [mmune reactive HBelg negative

Old terminology Inacttve carrier

tolerant HBeAg postiive chronic hepatitis

*Persistently or intermittently. “’HBV DNA lev-
els can be between 2,000 and 20,000 1U/ml in
some patients without sings of chronic hepatitis.

Diagnosis, Screening and Prevention
Diagnosis

The key serological marker of acute and chr-
onic hepatitis B is the detection of HBSAg in
serum. However, several other HBV serol-
ogical markers are clinically useful in HBV
infection. For example, in patients with clinical
recovery of HBV infection, anti-HBs and
hepatitis B core antigen (HBcAg; anti-HBC)
may be detectable, tab. (2). In addition to
serum tests, an assessment of the fibrosis and
cirrhosis status in patients with chronic HBV
infection is also important for disease prong-
ostication, treatment indication and manage-
ment. An accurate but invasive test of liver
disease is liver biopsy, whereas noninvasive
tests include transient elastography (to measure
liver stiffness) or various serum biomarkers.
With the availability of the latter two methodol -
ogies, most patients and clinicians are reluctant
to go through with liver biopsy because of its
invasive nature. Algorithmsfor the use of serum
biomarkers and liver stiffness measurements (if
transient elastography is available) can be used
in clinical practice to adjudge the degree of
fibrosisin chronic hepatitis B*.

Detection of HBsAg and HBsAg-specific
antibodies

Detection of HBSAQ in serum is the standard
serological test to confirm HBV infection®.
Chronic HBV infection is diagnosed by a repeat
positive test for HBsAg, 6 months after the
first positive test. By contrast, after recovery
from acute HBV infection, the levels of HBSAg
become undetectable. HBSAg concentrations
differ during the varying longitudinal phases of
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disease and are generaly higher in individuals
with detectable HBeAg™. Importantly, HBsAg
remains measurable when serum HBV DNA
falls to undetectable levels by sensitive PCR.
Moreover, quantitative measurement of HBsAg
has prognostic importance and has been inco-
rporated into risk scores to predict the risk of
HCC, and may indicate the risk of viral rebound
after stopping NUCs™. A positive test result for
anti-HBs in patients who tested negative for
HBsAQ can be associated with a response to
HBV vaccination, recovery from acute hepatitis
or HBsAg seroconversion in chronic HBV
infection.

Detection of HBeAg

HBeAg serological testing, usualy performed
in chronic HBV-infected patients, distinguishes
two forms of hepatitis B: HBeAg-positive and
HBeAg-negative chronic HBV infection. HBe
Ag seroconversion marks the transition from
the immune clearance phase or HBeAg-positive
chronic hepatitis to the immune control phase or
HBeAg-negative chronic infection or hepatitis’.
Detection of anti-HBc

Tota anti-HBc measured by immunoassay is
amarker of acute, chronic and resolved HBV
infection, or occult hepatitis B. In addition, the
presence of anti-HBc can predict reactivation
of HBV associated with rituximab or immun-
osuppressive therapy. Immunoglobulin M (IgM)
anti-HBc is detected during acute HBV infection
and is aso detected during exacerbations of
chronic HBV, and importantly, it may be the
only serological marker detectable in fulminant
acute hepatitis B. Thus, measurement of anti-
HBc is usualy recommended for diagnosisin
patients suspected to have an acute exacer-
bation of chronic HBV infection or to decide
if patients who are planning to undergo immu-
nosuppressive therapy will require prophylactic
antiviral therapy™®.

Detection of HBV DNA

HBYV DNA tests should be performed on a
regular basis (every 6 months) in al patients
with chronic HBV. The concentrations of HBV
DNA provide an indication for therapy within
current guidelines™, and for monitoring treat-
ment efficacy. Indications for treatment are
based on the association between HBV DNA
concentrations and the risk of HCC.A declinein
HBYV DNA concentrations can predict the effi-
cacy of treatment, and an increasein HBV DNA
in serum is observed with the development of
resistance to NUCs'™.
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Co-morbidities

It including other causes of chronic liver dise-
ase should be systematically excluded including
co-infections with hepatitis D virus (HDV),
hepatitis C virus (HCV) and HIV.

Testing for antibodies

Testing for antibodies against hepatitis A virus
should be performed, and patients with negative
anti-HAV should be advised to be vaccinated

against HAV.
Table (2) Interpretation of screening tests for
HBYV infection
Serologic Marker
HBsAg Total IgM Auti-HBs Interpretation

Anti-HBc | Anti-HBe

Wever infected, but susceptible to infection,

Early acute infection; transient (up to 18 days) after
vaccination

+ + + - Acute infection

= + + Arute resolving infection

- + + Past infection, recovered and immune
+ + Chronic mfection

Interpretation unclear; 4 possthilities,). False-postive
anti-HBc thus susceptible 2. Resolved infection (most
common) 3. Low-level chronic infection 4. Resalving acute
infection

Immune  due to hepatitis B waccination if

* concentration is 210 mIUimL

HBsAg= hepatitis B surface antigen; anti-HBc =
antibody to hepatitis B core antigen; anti-HBs=
antibody to HBsAg; |gM= immunogl-obulin M;
mlU/mL= milli-International Units per milliliter.

HBV Vaccine Indications
The WHO recommends universal vaccination
for HBV and that al infants should receive
the first dose of vaccine soon after birth,
preferably within 24 hours. The birth dose, or
vaccination within the expanded programme
on immunization (EPI) dose, is followed by an
additional two to three doses, depending upon
national policies and prevalence, tab. (3).
Table (3) High-risk unvaccinated individualsfor
which hepatitis B vaccine is recomm-
ended"’.

« All infants, beginning at birth

o All children aged <19 years who have not been vaccinated previously

o Susceptible sexval partners of hepatitis B-positive persons

« Sexzually active persons who are not in a long-term, mutvally monogamous relationship
(&g, =1 sex partner during the previous & months)

# Persons seeking evaluation or treatment for a sexually transmitted disease

« Men who have sex with men

« Injection drug users

« Susceptible household contacts of hepatitis B-positive persons

» Healthcare and public safety workers at risk for exposure to blood

« Persons with end-stage renal disease, including pre-dialysis, hemodialysis, peritoneal
dialysis, and home dialysis patients

« Residents and staff of facilities for developmentally disabled persons

 Travelers to and families adopting from countries where hepatitis B is common (e.g
Asta, Africa, South Atnerica, Pacific Islands, Eastern Europe, and the Middle East)

o Persons with chronic liver disease, other than hepatitis B (e g. cirrhosis, fatty liver
disease, etc.)

« Persons with hepatitis C infection

 Persons with HIV infection

o Adults with diabetes aged 19 through 59 years (clinicians can decide whether or
not to vaccinate their diabetic patients =60 years)

o All other persons seeking protection from HEV infection — acknowledgment of a

specific risk factor is not a requirement for vaccination
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Goals of therapy

The ultimate goal is total eradication of HBV
infection by various strategies, including vacc-
ination, treatment and prevention of transmis-
sion. The goa of therapy for chronic HBV
infection is to improve quality of life and
survival of the infected person via preventing
progression of the disease to cirrhosis, deco-
mpensated cirrhosis, end-stage liver disease,
HCC and death. Also to prevent transmission of
HBV to others, hepatitis B reactivation and the
prevention and treatment of HBV -associated
extrahepatic manifestations™'®. This goal can be
achieved by suppression of HVB replication
in sustained manner. Regression of fibrosis and
cirrhosis can be regarded as a further goal of
treatment in patients with established advanced
fibrosis or cirrhosis. In patients with HBV-
induced HCC, the goals of nucleos(t)ide ana-
logue (NA) therapy are primarily to suppress
HBV replication to induce the stabilization of
HBV-induced liver disease and to prevent
disease progression, and to reduce the risk of
HCC recurrence after potentially curative HCC
therapies. Stahilizing the HBV-induced liver
disease can be also regarded as a prerequisite
for the safe and effective applications of HCC
treatments’.

End points of treatment

HBV treatment is typically aimed to achieve
profound virological suppression, which in turn
will lead to biochemical remission (return of
ALT valuesto the normal range), histological
improvement and prevention of the complica-
tions of liver disease. The idea endpoint in
both HBeAg-positive and HBeAg- negative
patients is sustained off-therapy HBsAQ loss,
with or without seroconversion to anti-HBs.
Thisis associated with a complete and definitive
remission of the activity of CHB and an impro-
ved long-term outcome. This endpoint, however,
is infrequently achievable with the currently
available anti-HBV agents. A more realistic
endpoint is the induction of sustained or
maintained virological remission™. Induction
of sustained off-therapy virological response
in both HBeAg-positive (with sustained anti-
HBe seroconversion) and HBeAg-negative pat-
ientsis a satisfactory endpoint, because it has
been shown to be associated with improved pro-
gnosis. If sustained off-therapy response not ach-
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ievable, then a maintained virological remission
(undetectable HBVDNA by a sensitive PCR
assay) under long-term antiviral therapy in HBe
Ag-positive patients who do not achieve anti-
HBe seroconversion and in HBeAg-negative
patients is the next most desirable endpoint™.
A more advanced functional cure is HBsAg
seroclearance, as spontaneous or treatment asso-
ciated HBsAg seroclearance substantially decr-
eases the risk of HCC development, provided
the patient is <50 years of age®, and has not
developed cirrhosis. However, HBSAQ seroc-
learance is rarely achieved with the currently
available anti-HBV agent’s. Current potent
NUCs have a profound effect on virological
suppression with continued therapy. For NUCs:
a virological response is defined as undetec-
table serum HBV DNA (10-60 IU per ml); a
serological response as HBeAg and/or HBSAg
seroconversion; a biochemical response as nor-
malization of serum ALT level; and a histolo-
gical response as a decrease in necroinflamm-
ation of the liver®. Worldwide, Pegylated inte-
rferon-a (PEG-IFNa) therapy is given for a
finite duration to a small subset of patients
(discussed below) with the aim of achieving
sustained off-treatment immune control. The
response is assessed 6 months post-treatment,
with criteria similar to those of NUCs, except
for the virologica response, which is defined
as HBV DNA <2,000 IU per ml.Long-term
follow-up studies of sustained treatment with
NUCs demonstrate that a profound reduction in
development of cirrhosis can be achieved with
the early initiation of treatment. Consequently,
this has resulted in an amost compl ete elimi-
nation of liver failure in the setting of treated
patientswith chronic HBV infection. In addition,
there is a clear reduction, but not complete
prevention, of the development of HCC?.

Treatment Agents

Treatment agents approved by the US FDA,
European Medicines Agency and many countries
in Asia are broadly classified into immunom-
odulatory agents and antiviral agents, tab. (4).
The former includes conventional 1FNa-2b and
PEG-IFNa-2a. The latter includes (nucleoside/
nucl eotide analogues) NUCs, namely:

*) Lamivudine (LAM)

*) Adefovir dipivoxil (ADV)
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*) Entecavir (ETV)
*) Telbivudine, (TDF)
*) Tenofovir alafenamide (TAF).
The mainstay of treatment in most countries
is NUCs. Of the six NUCs licensed by FDA
for HBV treatment, ETV, TDF and TAF are the
advocated first-line agents because of their
potency and low resistance rates. Entecavir has
negligible adverse effects and is an excellent
agent for treatment-naive patients. However,
patients previously treated with lamivudine who
have developed lamivudine resistance will are-
ady have two of the three mutations required
for the development of entecavir resistance;
51% of these individuals will develop entecavir
resistance within 5 years®. In lamivudine- resi-
stant patients, TDF and TAF are the best treat-
ment options. Compared with TDF, TAF can
achieve a higher intrahepatic level of tenofovir;
thus, a lower dose of TAF can be used to exert
the same degree of viral suppression. As such,
the off-target effects of TAF are decreased®.
According to one study, TAF has comparable
viral suppression to TDF with improved rates
of ALT normalization, substantially fewer decl-
ines in hip and spine bone mineral density
(side effect of TDF) and smaller decreasesin
estimated glomerular filtration rate, indicating
TAF has less of an off-target effect on rena
function®. However, in general, clinical adv-
erse effects are considered to be minimal during
long-term NUC therapy.
Table (4) Approved HBV antiviral therapy in
children and adults™.

Drug Egﬁ;} Use in Children* ‘E‘:E‘“:‘;{ | Potential Side Effectst
Preferred
Flu-like symptoms, fdigoe,
21 year dose: 6 mood disturbances, cytopenia,
?;ﬁzglha(j;ﬂ dr(;‘]i)““) 180 S8 | il /2 thrce c autoitame cisordsrs in s,
v times weekly§ anorexia and weight loss in
children
=2 years dose: weight-
05mg | basedto L0-30 kg Lastic acidosis (decompensated
Entecavir daily® | above 30 kg 05 me c cirrhosts ortly)
daily®
Nephropathy, Fanconi syad-
Tf mofoven' il SElgﬂmg 212 years B rome, osteamalacia, lactic
i acidosis
Thereareinsufii-
cient human data
) 5 mg onuse duingpre- |
Tenofovir alafenamide il — gnancy to inform | Lactic acidosis
7 a drug-associated
tisk of hirth defects
and miscarriage.
Non preferred
100 22 years dose: 3
Lamnivudine daﬂr;g mg/kg daily to max C Pancreatitis Lactic acidosis
100 mg
10 mg Acute renal failure, Fanconi
Bt caily 212 years ¢ syndrome, Lactic acidosis
500 g Creatine kinase elevation and
Telbivudine i — B myopathy Peripheral neurop-
il athy Lactic acidosis

*Dose adjustments are needed in patients with
renal dysfunction. #In 2015, the U.S Food and
Drug Administration replaced the pregnancy risk
designation by letters A, B, C, D, and X with more
specific language on pregnancy and lactation.
This new labeling is being phased in gradually,
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and to date only TAF includes these additional
data. §Peg-1FN-a-2a is not approved for children
with chronic hepatitis B, but is approved for
treatment of chronic hepatitis C. Providers may
consider using this drug for children with chronic
HBV. The duration of treatment indicated in
adults is 48 weeks. ®Entecavir dose is 1 mg daily
if the patient is Lamivudine experienced or if they
have decompensated cirrhosis. Abbreviation:
TSH, thyroid stimulating hormone.

Indications of treatment

The indications for treatment are based largely

on the combination of three criteria:

= Serum HBV DNA levels

= Serum ALT levels

= Severity of liver disease (assessed by clinical
evaluation, liver biopsy or noninvasive meth-
ods).

Indications for treatment should also take into

account age, headlth status, family history of

HCC or cirrhosis and extrahepatic manifesta-

tions, tab. (5)>'® .

Table (5) Indications for initiating treatment in

chronic HBV infection.

Individuak who are HBeAg Individuals who are HBeAg
positivea Tnegativea

HBV DNA HBV DNA
Tl ALTUA Ul ALTUN
=ULN and/or at least SULN andior at least
22,000 | moderateliver necroi- | 22,000 | moderate liver necroi-
nflammation of fibrosis

nflammation ot fibrosis
=2% ULN irrespective >1¢ LM irrespective
of fitrosis

of fitrosis
#3= ULN ot significant 2% UL ot significant
histological disease

tistological disease
#3= ULN ot significant #2x LN ot significant
histological disease

histological disease

FASLS 2017
220000
AASLD2S 6,33 o

=20,000

»2,000

APASL18 2015

=20,000 =2,000

AASLD, American Association for the Sudy of
Liver Diseases, ALT, alanine aminotransferase;
APASL, Asian Pacific Association for the Study
of Liver; EASL, European Association for the
Study of the Liver; HBeAg, hepatitis B e antigen;
HBV, hepatitis B virus, 1U, international units;
ULN, upper limit of normal. A patient with cirrhosis
with detectable HBVY DNA should be treated
irrespective of the HBV DNA and ALT levels.

Although, the liver biopsy is still to be the
gold standard to estimate disease activity in
CHB?, the treatment decisions may be based
on non-invasive markers of fibross. Elastogr-
aphy is seemed to have the highest diagnostic
accuracy for the detection of advanced fibr-
osis. The results of elastography should be
interpreted with caution in patients with severe
inflammation and high ALT levels”. Patients
with HBV DNA levels >20 000 IU/mL and
ALT >2xULN can begin treatment without a
liver biopsy because usually the results will
not change the decision for treatment®. A non-
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invasive technique is recommended in these
cases to confirm or exclude cirrhosis in patients
who begin treatment without aliver biopsy®’.

Treatment may be begun in patients with HBV
DNA levels >2000 IU/mL and at least moderate
fibrosis, even if ALT levels are normal. In
addition, patients with HBeAg-positive chronic
HBV infection (persistently normal ALT and
high HBV DNA levels) may be treated if
they are >30 years old whatever the severity
of histological lesions in the liver®. Since the
course of chronic HBV infection fluctuates,
patients who do not fulfill the indications for
antiviral therapy should be carefully monitored
with periodic assessment of serum ALT and
HBV DNA levels as well as for the severity
of liver fibrosis by non-invasive markers.
Patients with HBeAg-positive chronic HBV
infection who are <30 years old and not being
treated should undergo ALT tests every 3 mon-
ths at least, HBV DNA every 6-12 months and
assessment of liver fibrosis every 12 months™.
Patients with HBeAg-negative chronic HBV
infection and HBV DNA <2000 IU/mL should
be monitored with ALT measurements every
6-12 months and periodic HBY DNA and
liver fibrosis tests every 2-3 years™®. Recent
data suggest that, quantitative HBsAg testing
can be helpful in deciding on the frequency
of follow-up in such patients. Patients with
HBsAg levels <1000 IU/mL should undergo
ALT measurements every 12 months and have
HBV DNA and liver fibrosistests every 3 years,
while those with HBsAg levels >1000 1U/mL
should recelve ALT measurements every 6
months and HBV DNA and liver fibrosis tests
every 2 years a least®. Patients with HBeAg-
negative chronic HBV infection, normal ALT
and HBY DNA >2000 IU/mL should be closely
followed with ALT measurements every 3
months for the first year and every 6 months
at least thereafter. Moreover, annual evaluation
of HBV DNA levels and a non-invasive liver
fibrosis test should be performed for at least
3years. If they do not fulfil any indications
for treatment during the first 3years of
follow-up, these patients should be monitored
for life, like al other patients in this phase of
disease™. Patients with decompensated cirrhosis
and detectable HBV DNA, tab. (6) require urgent
antivira treatment with NA(s). Significant
clinical improvement can be associated with
control of viral replication® *. However, the

http://elriah.liver-ri.org.eg/mjvh Vol 3 (2) March. 2019


http://elriah.liver-ri.org.eg/mjvh

patients should be considered for liver transp-
lantation at the same time if antivira treatment
not sufficient to correct the decompensating
state™®. Patients with compensated cirrhosis and
HBV DNA >2000 U/ml should also be cons-
idered for treatment even if ALT levels are
normal .
Table (6) Treatment indications for chronic
HBV-infected patients with cirrhosis
or reactivation of chronic HBV inf-

Chronic HBV Infected Patient

D Cirrhosis

C Cirrhosis*

* HBV DNA >2000 IU/ml
if normal ALT,

* HBV DNA detectable if
elevated ALT

1

+ Histology should be
obtained or assess
fibrosis noninvasively.*

Chronic HBV

| Severe reactivation of ‘

HBV DNA Detectable

* Treat * Treat

* Histology not needed
¢ Consider LT of no

Treat
immediately

‘ * Girrhosis by non-invasive markers means Liver stiffness > 11 kPa (by Fibroscan)or APRI 22.0 ‘

References

1- Schweitzer A, Horn J, Mikolgczyk R,
Krause G, Ott J. Estimations of worldwide
prevalence of chronic hepatitis B virus
infection: A systematic review of data
published between 1965 and 2013. L ancet
2015; 386: 1546-1555.

2- World Health Organization. Globa Hepatitis
Report. WHO, Geneva, 2017.

3-Chen L, Yang Y, Lin F, Sun A, Ba H,
You L, et a. Slow decline of hepatitis B
burden in general population: Results from a
population-based survey and longitudinal
follow-up study in Taiwan. J. Hepatol.
2015; 63: 354-363.

4- Sunbul M. Hepatitis B virus genotypes:
global distribution and clinical importance.
World. Gastroenterol. 2014; 20 (18): 5427-
5434

5- European Association for the Study of the
Liver. EASL 2017 Clinical practice guide-
lines on the management of hepatitis B
virusinfection. J. Hepatol. 2017; 67: 370-
398.

6- European Association for the Study of the
Liver. EASL clinica practice guidelines:
Management of chronic hepatitis B virus
infection. J. Hepatol. 2012; 57: 167-185.

7-Mason S, Gill S, Litwin S, Zhou Y, Peri
S, Pop O, et a. HBV DNA integration and

55

clonal hepatocyte expansion in chronic
hepatitis B patients considered immune
tolerant. Gastroenterology 2016; 151 (5):
986-998.e4.

8- Yuen M, Sablon E, Hui C, Li T, Yuan H,
Wong D, et al. Prognostic factorsin severe
exacerbation of chronic hepatitis B. Clin.
Infect. Dis. 2003; 36: 979-984.

9- Yuan HJ, KaHo Wong D, Doutreloi-
gne J, Sablon E, Lai L, Yuen F. Precore
and core promoter mutations at the time of
HBeAg seroclearance in Chinese patients
with chronic hepatitis B. J. Infect. 2017,
54: 497-503.

10- Yuen F, Wong K, Fung J, Ip P, But D,
Hung I, et a. HBsSAg seroclearance in
chronic hepatitis B in Asian patients. Rep-
licative level and risk of hepatocellular
carcinoma. Gastr oenter ology. 2008, 135:
1192-1199.

11- Yang R, Song G, Guan W, Wang Q, Liu Y,
Wel L. The Lumipulse G HBsAg-Quant
assay for screening and quantification of
the hepatitis B surface antigen. J. Virol
M ethods. 2016; 228: 39-47.

12- European Association for Study of Liver &
Asociacion Latinoamericanaparael Estudio
Del Higado. EASL-ALEH Clinical Practice
Guidelines: Non-invasive tests for evalu-
ation of liver disease severity and prognosis.
J. Hepatol. 2015; 63: 237-264.

13- Botha F, Dusheiko M, Ritchie J, Mouton K
& Kew C. Hepatitis B virus carrier state
in black children in ovamboland: Role of
perinatal and horizontal infection. L ancet.
1984; 323: 1210-1212.

14- Seto K, Wong K, Fung J, Huang Y, Liu S,
Lai L, et al. Linearized hepatitis B surface
antigen and hepatitis B core-related
antigen in the natural history of chronic
hepatitis B. Clin. Microbiol. Infect.
2014; 20: 1173-1180

15- Cornberg M, Wong W, Locarnini S,
Brunetto M, Janssen A, Chan L. Therole
of quantitative hepatitis B surface antigen
revisited. J. Hepatol. 2017; 66: 398-411.

16- Yuen F, Chen S, Dusheiko M, Janssen A,
Lau Y, Locarnini A, et al. Hepatitis B
virus infection. Nat Rev Dis Primers.
2018; 4: 18035.

17- Centers for Disease Control and Prev-
ention (CDC). Use of hepatitis B vaccin-
ation for adults with diabetes mellitus:

http://elriah.liver-ri.org.eg/mjvh Vol 3 (2) March. 2019


http://elriah.liver-ri.org.eg/mjvh

18-

19-

20-

21-

22-

23-

24-

56

recommendations of the Advisory Com-
mittee on Immunization Practices (ACIP).
MMWR Morb Mortal Wkly Rep. 2011,
60: 1709-1711

Sarin K, Kumar M, Lau K, Abbas Z, Chan
Y, Chen J, et d. Asian-Pacific clinical
practice guidelines on the management
of hepatitis B: a 2015 update. Hepatol
Int. 2016 10: 1-98.

Yapali S, Taaat N, Lok S. Management of
hepatitis B: our practice and how it relates
to the guidelines. Clin Gastroenterol
Hepatol. 2014; 12; 16-26.

Kim A, Lee C, Kim J, HaY, Park J, An
J, et a. Incidence of hepatocellular carc-
inoma after HBSAg seroclearance in
chronic hepatitis B patients: a need for
surveillance. J. Hepatol. 2015; 62: 1092-
1099

Hosaka, Suzuki F, Kobayashi M, Seko
Y, KawamuraY, Sezaki H, et al. Long-term
entecavir treatment reduces hepatocellular
carcinoma incidence in patients with
hepatitis B virus infection. Hepatology.
2013; 58: 98-107.

Tenney J, Rose E, Baldick J, Pokorn-
owski A, EggersJ, Fang J, et . Long-term
monitoring shows hepatitis B virus resi-
stance to entecavir in nucleoside-naive
patients is rare through 5 years of therapy.
Hepatology. 2009; 49 (5): 1503-1514.
Murakami E, Wang T, Park Y, Hao J,
Lepist|, BabusisD, Ray S. Implications
of efficient hepatic ddivery by tenofovir
alafenamide (GS-7340) for hepatitis B virus
therapy. Antimicrob. Agents Chemother.
2015; 59 (6): 3563-3569.

Buti M, Gane E, Seto K, Chan L, Chuang
L, Stepanova T, et a. Tenofovir aafen-
amide versus tenofovir disoproxil fumarate

for the treatment of patients with HBeAg-
negative chronic hepatitis B virusinfection:
a randomised, double-blind, phase 3, non-
inferiority trial. Lancet Gastroenterol
Hepatol. 2016; 1(3):196-206.

25- Terrault N, Lok A, McMahon B, Chang K,

27-

28-

29-

30-

Hwang J, Jonas M. Update on Preven-
tion, Diagnosis, and treatment of chronic
hepatitis B: AASLD 2018 hepatitis B
guidance. Hepatology. 2018; 67 (4): 2018.
Papatheodoridis V, Manolakopoulos S,
Liaw F, Lok, A. Follow-up and indications
for liver biopsy in HBeAg-negative
chronic hepatitis B virus infection with
persistently normal ALT: a systematic
review. J. Hepatol. 2012; 57: 196- 202.

European Association for Study of Liver
and Asociacion Latinoamericana para €l
Estudio del Higado. EASL-ALEH Clinica
practice guidelines: Non-invasive tests
for evaluation of liver disease severity and
prognosis. J. Hepatol. 2015; 63: 237-264.
Papatheodoridis V, Manesis K, Manola-
kopoulos S, Elefsiniotis S, Goulis  J,
Giannousis J. et d. Is there a meaningful
serum HBV DNA cut-off level for
therapeutic decisions in hepatitis B e
antigen-negative chronic hepatitis B
virus infection? Hepatology. 2008; 48:
1451-1459.

Shim H, Lee C, Kim M, Lim S, Chung
H, Lee S, et al. Efficacy of entecavir in
treatment-naive patients with hepatitis B
virus-related decompensated cirrhosis. J.
Hepatol. 2010; 52: 176-182.

Liaw F, Sheen S, Lee M, Akarca S,
Papatheodoridis V, Suet-Hing F, et al.
Tenofovir disoproxil fumarate (TDF),
emtricitabine/TDF, and entecavir in patients
with decompensated chronic hepatitis B
liver disease. Hepatology. 2011; 53: 62-
72.

http://elriah.liver-ri.org.eg/mjvh Vol 3 (2) March. 2019


http://elriah.liver-ri.org.eg/mjvh

