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Review Article

Vaccination against Hepatitis B Virus through Various Strategies
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Abstract: Hepatitis is the inflammation of liver which cause liver cirrhosis. It is the health problem. This may be acute or chronic. The chronic
stage of hepatitis leads to liver cancer which is the last stage and ultimately causes death. It is the main cause of liver disease. It is much
problematic and about 2 billion people infected from this deadline disease. There are three modes of hepatitis B transmission. One from the
mother to infant, another one is the sexual transmission, and the last one is through blood transfusion and most in those people who are drug
abusers. In 1995, the vaccination system was introduced to cure this disease. To eradicate HBV virus WHO introduced the vaccination system.
Then the vaccination dose was given to infants at their birth to eliminate their HBV. This is a three-dose vaccination system and much other
vaccination for adults and to eliminate this problem during pregnancy. For combat with this disease, many therapeutically vaccines have been

introduced. WHO (World Health Organization) play a major role to eliminate this problem from the society.
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INTRODUCTION

Hepatitis is the main cause of liver disease. Hepatitis B is a
health problem today faced by the public. This extremely
problematic disease cause about 686,000 deaths in 2013 &
300,000 deaths through liver cancer & 317,400 deaths
through cirrhosis this is actually secondary to Hepatitis B.
Hepatitis has actually three models of transmission. In 1991
EPI recommend hepatitis B vaccination which was introduced
in different countries with its prevalence in 1995. But in other
countries this vaccination was introduced with lower preva-
lence. In 2014 hepatitis B vaccination was introduced in
almost 184 countries. To eliminate hepatitis B virus WHO
form strategies which cause 90% decrease in chronic hepatitis
B & 65% decrease in mortality rate caused by these infections
[1]. World Health Organization (WHO) helping many coun-
tries to control their problem & by November 2017, 84 coun-
tries have developed many helpful strategies to get rid of this
problem and the World Health Organization has developed
many strategies and therapeutic vaccination way to eradicate
this problem by 2030 [2]. Chronic hepatitis B virus is the main
reason to produce liver cirrhosis and hepatocellular carcinoma
disease. HBV is transferred from parents via an apparent
percutaneous or per-mucous display to blood and other body
fluid [3]. Since, the 1980s, primary HBV immunization has
been executed to overcome HBV transmission and shown
high potency for safest immunity [4]. Immunological analysis
of well built, weak or lacking safest antibiotic responses to the
HB vaccine must give insights into the small process of funda-
mental non-responsive to HB [5]. This hepatitis B is actually
a virus infection and is a global health problem with 780,000
death rate yearly [6]. Severe hepatitis B become chronic and
at least 240 million people in the world suffer from chronic
hepatitis B virus [7]. It is estimate that 257 million people in
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the world suffer from chronic hepatitis B and cause liver
cancer [8]. Childhood vaccination for hepatitis B is suggested
in different countries. Mostly European countries and the
USA suggested primary vaccination system for grown people
and booster vaccination for individuals in which risk of infec-
tion is high [9]. The HB genome is one of the most changeable
in DNA viruses. Particularly, changes take place in the hydro-
phobic region of HBsAg which is related to reduce vaccine
response [10]. The study of vaccine from the immunological
system, a suitable mouse model is required to give the process
of HBV elimination and antibody production [11]. The most
effective three-dose vaccine for hepatitis B is used [12].
Vaccination coverage is 25% among grown people greater
than 19 years. Traditionally, vaccines contain live attenuated
or inactivated pathogens which are highly immunogenic, but
due to these safety issues new developed vaccines are
produced on the use of recombinant subunit antigens [13].
The liver is the immune organ which favored the induction of
immune susceptibility rather than immune activation [14].
The main cause of this disease prevalence is that it does not
have any early signs and is easily transferred to other people
[15]. The B-cell ELIS pot assay is also a good strategy for
increasing the amount of HBs-specific B cells [16]. Vaccines
of hepatitis B are also being prepared worldwide by using
HBc VLP [17]. Vaccines are being used to restore B cell and
another CD4 T cell which in return induces an immunological
response [18]. The most effective technique by WHO is
infants vaccination system in order to eradicate this deadly
virus [19]. Infant vaccination is an extremely good strategy
but it should be checked that all these infants should undergo
serological testing [20]. Now a day prophylactic vaccines are
present but a most effective strategy for HBV vaccine is
needed [21]. The IFN-3 concentrated is linked with the Hepa-
titis B vaccination system as it regulates anti-HBs [22]. CD8+
and CD4+ cells play a great role in producing immunological
responses and protecting the body against HBV [23]. It is also
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noted that a double dose of three dose vaccination system in
infants are most effective [24]. Hepatitis B exhibits those
routes which are interlinked for other diseases such as HIV so
the HIV patients also have HBV [25]. The WHO (World
Health Organization) recommends the three-dose vaccination
system in infants in order to eradicate this disease [26]. The
World Health Organization (WHO) suggested screening all
high alerted group of HBV in order to avoid infection [27].
People who are obese, diabetic, older (greater than 50 years)
have less effective immunological responses for vaccines
[28]. HBV is such a deadliest virus that it can easily lead to
liver cancer. So the vaccination system is the key to eradicate
hepatitis B virus [29].

VACCINATION TO CONTROL HEPATITIS B

World Health Organization (WHO) introduced the vaccina-
tion system to control and prevent Hepatitis B [2].

VACCINATION FOR NEWBORN

Within the 24 hours of the birth of the newborn the vaccina-
tion dose must be given in order to prevent Hepatitis B. If the
vaccination dose is given within 6-12 month after birth then
this dose will be most effective against Hepatitis B. For reduc-
tion and prevention from chronic hepatitis B virus this strate-
gy should be follow. The vaccination dose should be given in
three intervals. This should be given at 6, 10 & 14 weeks of
life to prevent HBV. Those East African countries who
worked and applied practically this strategy have found great
results and they introduced this vaccination in their daily
national infant’s immunization program. So the vaccination
program at the birth will be the most effective to prevent HB
[30].

IMPACT OF VACCINATION IN NEWBORN

The survey was programmed within 1990-2008. The program
in the Gambia within 1986-1990. They deliver vaccine at birth
and the result was that HBV prevalence reduced from 8% to
14.6% within 6 months to 9-year-old children and there is less
than 2% prevalence among 1-5-year-old children. Nigeria
also has reduced prevalence because they have given vaccina-
tion doses to newborns [30].

IMPACT OF HBV IN COUNTRIES WHICH DOES
NOT INTRODUCE A BIRTH DOSE

Countries such as Senegal, Ghana, Cameroon & Tanzania do
not introduce the birth dose; have a much higher prevalence
[30].

CATCH UP VACCINATION

Those people who do not receive vaccination dose at their
birth to prevent from HBV then they should be vaccinated
through different years with their age [1].
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VACCINATION FOR ADULTS

The risk of HBV increase by using infected tools, by cut &
injury of skin, drug injection or dealing with blood or blood
products and reuse of HBV infected syringes. The rate of
getting HBV in adults is relatively less than the newborns.
The vaccination program has been more difficult to be applied
to adults which are at risk, they should vaccinate before they
get infected [1].

PROGRESS IN THE VACCINE

Prevention from HBV 3 dose vaccination system in newborn
is most effective which cover 82% prevention & is near to
90% from HBV and we will control this HBV by 2030 [2].

PERCENTAGE OF HBV PREVALENCE

The World Health Organization (WHO) has divided countries
into three classes which depend on the prevalence of seven
HBV. First one is lower class which is less than 2%, the
intermediate is between 2-8% and the higher one is above 8%.
Here the life is at risk and there is more than 60% of HBV
prevalence in these countries. All needed is the vaccine for
HBV [31].

HBV VACCINES

Firstly plasma-derived vaccines are used which are composed
of pure 22nm HBs Ag inactivated through urea, pepsin, form-
aldehyde, and heat were given in 1982. Then yeast derived
HB recombinant vaccines were used in the mid-1980s. They
are actually developed by cloning. Also, yeast-derived but
free from them serosal vaccines are entirely available. Then
the third generation HB vaccine composed of the pre-S region
is more immunogenic but these are today not entirely avail-
able. The combination of vaccines was also used and avail-
able. The HepB3 vaccines which have actually 3 doses are
more effective [31].

IMPROVEMENT IN THE EFFICACY OF THE HB
VACCINE

Multiple attempts have been done for the betterment of HB
vaccine because of the presence of non-responders this is an
obstacle. People who do not respond to three injections in the
first series are actually being prescribed to do a second 3-dose
series and as a result, approximately 50% of individuals are
anti-HBs responders. Hemodialysis is a procedure by which
patient condition can be improved with double dose vaccina-
tion [31].

PROBLEMS IN HB VACCINES

It decrease slowly after 40 years and also reduce antibody
response within body. By this 10% of people show poor
results [31].
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INTRADERMAL VACCINATION

The intradermal vaccination system is actually more superior
to the HB vaccination system. Intradermal vaccines are
technically complex. Intradermal vaccination initiates
anti-HBs responses in 94% of subjects. Intradermal vaccines
show better results than others in health workers, dialysis
patients, HIV infected patients & patients with celiac disease
[31].

HEPATITIS BIMMUNOGLOBULIN

Hepatitis B immunoglobulin (HBIG) can defend the body
until vaccination susceptibility is maintained. It provides
defense system and also produces temporary anti-HBs which
defense the body for 3-6 months. HBIG products are used that
contain no preservations these are provided only for single
use. These products are licensed that is Hepatitis B. These
HBIG are formed from the plasma of blood that is rich in
anti-HBs and the plasma is taken from the donor.

VACCINE-INDUCED SEROPROTECTION

If the anti-HBs are present in the body then they show immu-
nity against Hepatitis B infection. People who have an
anti-HBs level greater than 10IU/mL for 1-2 months and also
have complete vaccine series are termed as vaccine-induced
or seroprotected respondents. This vaccine induced / seropro-
tected responders are termed as the surrogate of the clinical
defense mechanism.

VACCINE SAFETY

Vaccination for Hepatitis B in adverse event are site injecting
reaction, minimal mild systematic reaction and the mild
systematic reaction which involves pain (3-29%), erythema
(3%), swelling (3%), fever (1-6%) & headache (3%). The
anaphylaxis in the HBV vaccine acceptor is 1.1 among per
million vaccination dosage and the Institute of medicine
(Institute of Medicine is the premier medical institution of
Nepal) proposed that there is some relationship between the
Hepatitis B vaccine and anaphylaxis in people who were yeast
susceptible but the evidence was not enough to check whether
there is or not a relationship. The most reported adverse
events were nausea (8%) and fever, headache (7%) in the
single antigen Hepatitis B vaccination system.

REVACCINATION

In the revaccination system, a dose was given termed as
"booster dose" which is given to people to induce a rapid
defensive immunity in people suffering from HBV infection
and this dose is given after the primary dose of vaccination.
People whose vaccinations systems have been completed
after one year of birth then they have anti-HBs level less than
101U/mL. After 18 years, single dose of vaccination system
has been given to that people who results in less than 101U/mL
in 60-75% tests.
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TARGETS AND FUTURE ASPECTS IN HEPATITIS B
VACCINATION

World Health Organization proposed five areas in which by
hard work and through strategies, we can eliminate HBV by
2030. These areas are used for treatment of HBV, blood trans-
fusion prevention, transmission of HBV from mother to
infant, hepatitis B vaccination, and harm disease. By working
on these we can eliminate HBV by 2030. Mother to infant
transmission has been avoided and according to the recent
update, 4-6% of the newborn with birth vaccine dose has been
achieved. In 2015, 3 dose vaccination is used to eliminate
HBYV at least 82% from the body but according to new updates
we achieve 87% which is much near to 90% and by using
these 3 dose vaccination system we will eliminate HBV from
body in 2030. Blood and syringes safety is much needed and
is the main target to resolve the prevalence of HBV is much
higher in those people who are drug addicts and inject drugs.
The main target is to diagnose 90% of HBV cases which are
just diagnosed 11%, GHSS detect HBV cases 90% by 2030.
According to a recent report, the HBV treatment system is
much lower. According to the Global Hepatitis report 2015,
1.7 million people of HBV undergo treatment. The main
achievements are to cure 90% of HBV patients to eliminate
Hepatitis by 2030 [2].

CONCLUSION

The major goal is to eliminate this deadly problem by 2030.
3-dose vaccination system must be given to infants in order to
control this disease and other therapeutic and novel vaccina-
tion system must be applied to eradicate this problem world-
wide. Vaccination is the only tool to control and eliminate this
problem and it will also then decrease the mortality rate and
reduce human distress. The World Health Organization is
providing advanced strategies to eliminate this problem by
2030.
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