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Abstract: Hepatitis B infection is an international
healthcare problem, particularly in developing areas.
The hepatitis B virus (HBV) is frequently transmi-
tted via body fluids such as blood, semen, and vaginal
secretions. The majority of adults infected with the
virus recover, however 5%-10% are not capable to
clear the virus and become chronically infected. The
principal treatment goals for patients with hepatitis
B infection are to prevent progression of the liver
disease to cirrhosis or hepatocdlular carcinoma. The
effective nucleos(t)ide analogs (NAs) against hep-
aitis B virus (HBV) has improved the outcome of
patients with chronic hepatitis B (CHB). Special
populations infected with chronic HBV include
those with decompensated cirrhosis, organ trans-
plantation, pregnancy, extrahepatic manifestations,
immunosuppressive-chemotherapy, co-infections
(HIV-HCV- HDV), rend failure, hepatitis B virus
infection in children/adolescents and dental practice.
These populations vary in their natura history and
risk of liver-related complications, the indications
for anti-HBV treatment in addition to the recom-
mendations concerning the HBV drugs used, time
of therapy and expected endpoints. The aim of
this review isto summarize the information on the
relevance and treatment of HBV infection in such
special populations.
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Introduction

Hepatitis B virus (HBV) infection is a mgjor public
health problem worldwide. HBV is a member of
the hepadnaviridae family (a small DNA viruses)
that replicates through an RNA intermediate and
can integrate into the host genome'. The Eastern
Mediterranean region has a high prevalence (3.3%);
while it 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%)>. The key
serological marker of acute and chronic hepatitis
B is the detection of HBsAg in serum. However,
several other HBV serological markers are clinically
useful in HBV infection. For example, in patients

with clinical recovery from HBV infection, anti-
HBs and hepatitis B core antigen (HBcAg; anti-
HBc) may be detectable'. In addition to serum tests,
an assessment of the fibrosis and cirrhosis status in
patients with chronic HBV infection is also impo-
rtant for disease prognostication and management.
Nowadays, many non-invasive markers were available
for assessment of liver fibrosisin patients with chronic
HBV infection, for example, APRI and FIB-4 could
reliably differentiate significant fibrosis, advanced
fibrosis and cirrhosis®. The aim of HBV treatment is
to decrease the risk of progression to cirrhosis- and
liver-related complications mostly hepatocellular
carcinoma.

M anagement of Chronic HBV in Special Populations

Cirrhosis

Patients with any detectable HBV DNA and com-
pensated or decompensated cirrhosis should be tre-
ated irrespective to ALT values’. Nucleos(t)ide
analogues (NAs) are the best treatment option. Peg-
IFNa is contraindicated in patients with decomp-
ensated liver disease®®. Entecavir (ETV) or tenofovir
disoproxil fumarate (TDF) are recommended as the
ideal first-line drugs in patients with decompensated
cirrhosis’. Both have been shown to be effective and
well tolerated®®. Despite an overall high safety
profile, lactic acidosis remain a rare but serious side
effect with the use of any NA and is likely a higher
risk in patients with decompensated cirrh-osis®.
Patients with decompensated cirrhosis should also
be referred for liver transplantation, but treat-ment
with NAs must be started as early as possible for
rapid and complete viral suppression. The main
goa of NAs treatment in patients with decompen-
sated liver disease is to achieve clinically compen-
sated disease and avoid liver transplantation™’. All
patients with decompensated disease should receive
antiviral treatment for life. However, the risk of
developing HCC remains high in this specific group,
consequently careful long-term HCC monitoring
must be performed™.
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Organ transplantation

The entire HBsAg-positive candidates for liver
transplantation should be treated with a NA to obtain
undetectable HBV DNA. NA therapy is continued
following liver transplantation in combination with
HBV immunoglobulin (HBIG) to prevent graft
infection. A short course of HBIG or prophylaxis
with NA alone can be considered in selected patients
with alow risk of recurrent HBV. On the other hand,
a lifelong combination of NA and HBIG should
be given to patients who are at a high risk of HBV
recurrence, as well asto patients who are HBV DNA
positive at liver transplantation, HBeAg positive,
have HCC, and HDV or HIV co-infection®. Therapy
should be continued post-transplant indefinitely,
regardless of HBeAg or HBV DNA status. At present,
combination HBIG and NA (TDF or ETV) therapy
is the standard of care for prevention of HBV infe-
ction in many transplant programs. This combination
prevents HBV infection in > 95% of transplant
recipients™. Recurrent HBV after transplant is an
infrequent occurrence with the success of modern
HBV prophylaxis. Nearly, less than 5% of patients
are reported to develop recurrence and most cases
are managed by use of long-term NA therapy™
The diagnosis of HBV in non-hepatic solid organ
transplant basis on the same assays used in the non-
transplant population’®. The AASLD guidance stat-
ements for management of hepatitis B in non-liver
solid organ transplant recipients recommend that,
all transplant recipients of extrahepatic organs should
be evaluated for HBV infection and immunity with
(HBsAg, anti-HBc, and anti-HBs). Patients without
anti-HBs should receive hepatitis B vacci-nation pre-
transplant. All HBsAg-positive organ transplant
recipients should receive lifelong antiviral therapy to
prevent or treat reactivation of HBV after trans
plantation. Tenofovir alafenamide (TAF), TDF and
entecavir are best antiviral drugs because of the
low rate of resistance with long-term use. HBs
Ag-negative, anti-HBc-positive non-liver recipients
should be monitored for reactivation. Moreover, any
untreated non-liver recipient undergoing monitoring
for reactivation should have ALT and HBV DNA
measurements every 3 months for the first year
post transplant and after receipt of T cell-depleting
therapies, such as antithymocyte globulin’.

Pregnancy
In female of childbearing age who plan to become

pregnant, the decision to begin therapy needs to
take into account the potential impact on the fetus.
For pregnant patients without active or advanced
chronic HBV infection, antiviral therapy can be
postpone’. In a woman of childbearing age with
advanced fibrosis or cirrhosis who considered
pregnancy, Peg-IFNa should be the firgt-line
treatment because it is the only finite short-term
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treatment with a chance of an off-therapy sustained
virological response®’®. It should be noted that
contraception is necessary during treatment’. The
majority of guidelines advise starting the antivirals
during the third trimester in pregnant females,
which appears to be safe and effective in decreasing
mother-to-child transmission (MTCT)’. Antivirals
drugs that are considered safe in pregnancy are
lamivudine (LAM), telbivudine (TBV), and tenofovir
disoproxil fumarate (TDF)*’. However, TDF is now
considered to be the best option. According to EASL
guidelines, if NA therapy is given only for prev-
ention of MTCT, it may be stopped within the first
3 months after delivery. If the anti-HBV therapy is
discontinued during pregnancy or early after deli-
very, women need to be strictly monitored for the
risk of hepatic flares’. Administration of hepatitis
immune globulin and HBV vaccination within 12-
hours of birth and completion of the HBV vaccine
series is 85-95% effective in preventing chronic
HBV in newborns of HBsAg-positive mothers'®®,
Though HBsAg can be detected in breast milk, the
current World Health Organization recommended
that, there is no additional risk of HBV transmission
through breastfeeding, even in the absence of imm-
unization. However, breastfeeding should be avoided
in the presence of cracked or bleeding nipples as this
would cause mixing of serous exudates with breast
milk and can potentially lead to transmission of
hepatitis B.

Extrahepatic manifestations

Extrahepatic manifestations of HBV infection are
not unusual and should not be ignored. One of them
is the pre-icteric serum sickness syndrome, which
disappears when icterus and liver lesions occur.
Polyarteritis nodosa is characteristic of extrahepatic
manifestations with potential severity and multiform
aspects involving mainly vasculitis with musculo-
skeletal, kidney, mesenteric, and neurologic man-
ifestations. After long being life-threatening, it has
become most often curable by newer potent nucleoside
analogues combined, according to the severity
with steroid and possible plasma excha-nges™.

I mmunosuppressive-chemotherapy

It is essential to screen all the candidate patients prior
to immunosuppressive therapy or chemotherapy,
because most of the chronic HBV-infected patients
are not aware of their infection. Guidelines from the
international liver society recommended mandatory
screening for serum HBsAg and anti-HBc before
starting any immunosuppression®’. The risk of HBV
reactivation in patients under immunosuppressant
therapies can be reduced markedly by HBV antiviral
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prophylaxis. Receiving HBV antiviral agents in
cases of immunosuppressive therapy or chemothe-
rapy was demonstrated to be effective in decreasing
the risk of HBV reactivation. Prophylaxis also could
be started before starting therapy. Prophylaxis
should continue for at least 6 months after termina-
tion of immunosuppressive drugs. Additionally, it
has been recommended that, antiviral prophylaxis
must continue after 12 months after ending of ritux-
imab therapy and only discontinued if the underlying
disease is in remission”. Early withdrawal of
prophylactic treatment must be strongly avoided in
cases under hematopoietic stem cell transplant, even
in the presence of complete remission therefore, prop-
hylaxis longer than 24 months was recommended
for these patients?. HBV re-activations may occur
under immunosuppression. This reactivation may
present with different manifestations ranging from
asymptomatic to asevereand fatal clinical appearance
and may result in the stoppage of immunosuppre-
ssion results in increased morbidity and mortality
induced by the primary disease. So, starting antiviral
prophylaxis before immunosuppressive therapy or
chemotherapy can be lifesaving®. There is high
resistance to lamivudine (LAM) with arisk of reac-
tivation following more than 6 months from the
cessation of immunosuppressive therapy or chem-
otherapy. It is recommended that referenced HBV
antiviral agents, such as entecavir (ETV) and TNV
should be used in therapies that need long-term
prophylaxis®.

Acute hepatitis B

Adult patients with acute hepatitis B recover
clinically and virologically with seroconversion to
anti-HBs without antiviral therapy in greater than
95% of patients. Thus, the main goal of potential
treatment in these patients should be the prevention
of acute or subacute liver failure®. Early antiviral
therapy with highly potent NAs can prevent progre-
ssion to acute liver failure and liver transplantation
or mortality. Therefore, only patients with severe
acute hepatitis B, characterized by coagulopathy
(INR >1.5) or a protracted course (i.e., persistent
symptoms or marked jaundice for >4 weeks) or
signs of acute liver failure should be treated with

NA and considered for liver transplantation®?.

Hepatitis B infection and kidney diseases

HBV patients with chronic kidney disease (CKD)
requires special management, a multidisciplinary
approach and thorough renal monitoring. The adm-
inistration of NAs has increased the prognosis of
patients with CKD dramatically and has prevented
the HBV recurrence after RT. In patients with
CKD, ETV is considered the first choice, regardless
of viremia. Telbivudine is the best option when
patients present low creatinine clearance and low
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viremia levels. Telbivudine has been proved effic-
acious in causing eGFR elevation in CHB patients
with high risk of renal impairment®®. TDF isthe
best choice during lamivudine resistance®, but
concerns exist regarding TDF use, because few
cases of ostemalacia and Fanconi syndrome have
been documented®. Physicians should be alert about
these side effects, and monitor patients closely
who are under these medications, especialy when
creatinine clearance is below 50 mL/min.

Co-infections

Co-infection with chronic hepatitis B infection is
commonly seen in patients with human immunod-
eficiency virus (HIV) due to shared routes of tran-
smission®. All patients with HBV and HIV co-
infection should start antiretroviral therapy for
HIV whatever the CD4 cell count. Cornerstones
of therapy are oral nucleoside/nucleotide reverse
transcriptase inhibitors (NRTI) with dual HBV and
HIV anti-viral effect, including tenofovir disoproxil
fumurate or tenofovir aafenamide (TAF), with
emtricitabine (FTC) or LMV. Therationae for dua
HBV therapy is to prevent development of resi-
stance®™. HBV and HDV co-infected patients with
compensated liver disease can usually be treated
with Peg-IFNa. Peg-IFN-o for 12 months is the
recommended therapy for those with elevated
HDV RNA levelsand ALT elevation. NA therapy
can be used in this group with ongoing HBV DNA
replication with HBV DNA >2000 |U/ml*. In pat-
ientswith elevated AL T levels, measurement of HBV
DNA and HDV RNA will allow determination of
the need for NA alone, peg-1FN alone, or combin-
ation therapy. NAs have no efficacy against HDV
infection. They are not recommended in patients
with suppressed or low HBV replication except
patients with cirrhosis. HBV DNA levels may
change over time, including during treatment of
HDV infection. Treatment with preferred NAs
(entecavir, TDF, TAF) is recommended if the HBV
DNA levels become elevated’. In HBV-HCV co-
infected patients, the viral activity responsible for
liver disease can be determined by measuring HCV
RNA and HBV DNA levels. If HCV RNA is
detectable, treatment of HCV should be undertaken’.
If HBV DNA is detectable, treatment is determined
by the HBV DNA and ALT levels*. Treatment of
HCV with directly acting antivirals (DAAS) may
cause HBV reactivation in patients with HBV-HCV
co-infection. Thus, NA therapy is recommended not
only in patients fulfilling the standard indications
for HBV treatment but in all HBsAg-positive cases.
NA should be given during DAAs and until 12
weeks after the end of DAAS therapy’. HBsSAg-
negative, anti-HBc-positive patients receiving
DAAs therapy should be monitored and tested for
HBV reactivation in the presence of elevated ALT".
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Hepatitis B virusinfection in children/adolescents

Children have most commonly been infected by
their mother (vertical transmission) or at a young
age (horizontal transmission). In patients infected
by their mothers at an early age, the risk of
developing chronic hepatitis B is around 95%.
The proportion of patients with spontaneous HBeAg
seroconversion is significantly lower in children,
who are most often pre- or perinatally infected.
Treatment should be considered in patients with
repeated ALT elevations over aperiod of at least 1
year. This applies mainly to children and adolescents
with remaining HBeAg. It may also be relevant to
a few patients who have seroconverted to anti-HBe,
a liver biopsy should be considered to assess necro-
inflammation and fibrosis before determining the
treatment regimen. Treatment may be considered
when the histological classification shows at least
moderate or mild inflammation, with at least mod-
erate fibrosis (>F2). Treatment can be given either
in the form of peg-IFN or NA and is currently
indicated only for patients with transaminase
elevation or histological signs of inflammation.
Combination therapy with peg-IFN and NA in
patients with normal transaminase levels should
be awaited before such treatment can be used
routinely®. Peg-IFN alpha-2a was given at the
dose 100-pg/m? per week during 1 year results in
HBeAg serocnversion rate of 25 vs 6% for placebo
treated patients®’. Among the NAs, ETV is approved
for children from 2-years of age, at a dose of
0.015-mg/kg daily, max. 0.5-mg/day*®. Both TDF
and TAF (10-mg) ora-once/day are approved for
children from 12-years of age. LAM, at a dose of
3-mg/kg daily, max. 100-mg/day is approved
from infancy. The choice is to either give a time-
limited peg-IFN treatment with expected side-
effects, or to give NA for several years, where the
chief rule is to treat at least 1 year after HBeAg
seroconversion. Even though treatment with inte-
rferon is difficult, due to side-effects, treatment
interruptions are rare. Except for the side-effects
described in adults, Peg-IFN treatment often leads
to anorexia and weight loss and risk of affecting
growth, and should therefore be avoided before
the age of three and during puberty. Hypothyroidism
is a more common side effect in children than in
adults (around 10%). Seroconversion of HBeAg
to anti-HBe, as well as normalization of liver
function can be expected in approximately 30% of
the patients treated with interferon. The results are
comparable to those observed in NA treatment.
HBsA(g disappears more often in patients treated
with interferon than in untreated patients®. Long-
term benefits regarding the development of
cirrhosis and HCC cannot yet be evaluated due to
limited follow-up times.
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Hepatitis B prevention and management in dental
practice

A dentist can play the most important role in the
prevention of hepatitis by considering each and
every patient as a potential carrier of hepatitis. In a
dental office, infections can be expedited through
numerous routes including, direct or indirect contact
with blood, oral fluids, droplet splatter, aerosols.
HBV infection is the most important infectious occu-
pational hazard in the dental profession™. Patients
with periodontal disease showed higher detectability
rate of HBsSA(g, anti-HBc, anti-HCV, or both anti-
HCV and anti-HBc in whole unstimulated saliva
than the controls™. To decrease the burden of hepatitis
in dental health care workers, it is recommended that
the dental professionals should receive immunization
against hepatitis virus and should use individual
protective equipments such as gloves, head caps,
masks, etc”.A dentist who is HBsAg-positive
with HBV DNA >2000 1U/mL may be treated with
a potent NA to obtain an undetectable or at least
<2000 IU/mL HBV DNA levels before resuming
exposure-prone procedures’. It is of great value
for the dentist to know that, HBV patient still carry
the virus up to 3 months after the symptoms have
disappeared. Any patient with a recent history of
hepatitis B should be treated for dental emergency
problems only™®.
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