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REVIEW / DERLEME

New developments in the era of viral hepatitis vaccines

Viral hepatit agilarinda yeni gelismeler

Merve POYRAZ, Osman Cavit OZDOGAN

ABSTRACT

Chronic hepatitis B and hepatitis C infections are major health
problems in the world. Therefore, prevention of the transmission of
the viral infections gets higher priority. Development of hepatitis
B vaccines by recombinant technology provide higher prevention
rates. However, this success could not be achieved with hepatitis
C vaccine. The present review discusses recent developments for
hepatitis B and C vaccines.
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0z

Kronik Hepatit B ve C enfeksiyonlar1 tiim diinyada major
bir saglik sorunudur. Bu nedenle enfeksiyonun gegcisinin
onlenmesi biiyiik 6nem kazanmaktadir. Rekombinant yol
ile geligtirilen Hepatit B asis1 ile ¢ok basarili koruyuculuk
saglanirken, ayn1 basar1 Hepatit C enfeksiyonu igin gelistirilen ast
caligmalarinda gerceklestirilememistir. Bu derlemede hepatit B
ve C enfeksiyonlari i¢in gelistirilen asi1 ¢aligmalar1 hakkinda son
gelismeleri tartigilmustir.
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Introduction

Chronic hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections are the main etiologic factors of chronic
liver diseases in the world. It is known that 400 million
people are infected with HBV and 170 million people are
infected with HCV infection worldwide [1,2]. Recent
developments in HBV treatment provide sustained HBV
infection suppression during on medication, however
stopping the treatment causes increase in viral replication
together with the flare up of the hepatitis. Treatment of
chronic liver diseases and complications requires large
amounts of costs, therefore prevention of these infections
needs high priority in the control of these infectious
diseases. In addition to reducing the routes of transmission,
progression in the development of viral vaccines is also
important for the control of the burden of HBV and HCV
infections. After the isolation of HBV virus, development
of HBV vaccines progressed rapidly and achieved 90% of
prophylaxis after the vaccination. However, development of
an effective vaccine against HCV still cannot be achieved.
Yet, almost 100% cure rates are achieved in the era of new
direct acting anti-viral (DAA) drugs. In this review, current
situation and future directions will be discussed in relation
to HBV and HCV vaccines.

Hepatitis B vaccines

Hepatitis B vaccines were firstly developed in France and
USA through the deactivation of HBV from the serum of
infected people by heating or treating with formaldehyde in
1981. However, by concerning the other viral transmission
risks, usage of these vaccines mostly abandoned in all over
the world. In 1986, recombinant technology was undertaken
to produce HBs polypeptides from the yeast cells and second
generation HBV vaccines were developed by replacing
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these polypeptides into the small particules [3,4]. By this
methodology, the manufacturers were capable of producing
safe and unlimited amount of vaccines. In the begining of
the 90’ies third generation of HBV vaccines were developed
and replaced the second generations in the market which
were produced by more advanced recombinant technology.
These vaccines are produced from the mammalian cells
or yeast cells (Sacchoromyces cerevisiae). The vaccines
Recombivax (Merck, USA) and Engerix (SmithKline
Biologicals, Belgium) consist of non-glycolized, small
S envelope proteins produced by yeast cells, whereas
vaccines produced from mammalian cells (Chinese Hamster
Ovarian cells) contain S and Pre-S2 + S envelope proteins
(GenHevac B).
from mammalian cells that contain Pre-S1 and Pre-S2 .

In addition there are two more vaccines

These Pre-S1 and Pre-S2 envelope proteins significantly
increase the amount of T helper cell immune response.
Additionally, antibodies induced by Pre-S2 proteins prevent
HBYV adhesion, penetration and endocytosis capacity [5].
Also, HBV vaccines combined with hepatitis A vaccines
(Twinrix) are applied in 0-7-and 21th days followed by
rappel after a year [6-8].

Global HBV vaccine application program was started in
1990’ies in high HBV prevalance countries whereas Turkey
involved in the program in 1998 by starting vaccination to
all newborns. Catch-up vaccination is another program
which indicates HBV vaccination at anytime and at any
age in children below 19 years old. The other risky groups
that should be vaccinated for HBV are those who have
multipartners and homosexual relations, i.v drug users, who
live at the same house with the HBV carriers, health care
workers, who have chronic liver, renal and lung diseases,
who have diabetes etc.

After completing the 3 doses schedule of HBV
vaccination, efficacy should be checked by testing Anti-
HBs antibodies in the serum after 2-3 months of completing
the vaccination schedule. Anti-HBs titer above 10 mIU/mL
indicates that 95% effective immune response is provided
by the vaccine [9,10].
the increased age, having chronic renal failure, immune

Response rates are decreased by

deficiency, etc. Second HBV vaccination schedule should
be performed for non-responder individuals. For the patients
with chronic renal failure or immune deficiency, double
doses can be used for the second vaccination [11-13].

Recent Developments in HBV Vaccine Era

The aim of innovations in HBV vaccines is to increase

the response rates to 100% for all individuals and immune
deficiency patients, to make the application routes
more comfortable such as oral or nasal routes instead of
intramuscular or subcutaneous applications and to combine
with the other vaccines [14]. One of the recently developed
vaccine (HEPLISAV) which contains immune stimulant
provides
significantly higher response rates when compared with
other third generation vaccines [15,16]. Also there are other
studies by adding new adjuvants to HBV vaccine such as

phosphorothioate  oligodeoxyribonucleotide

interferons, interleukins, etc. These adjuvant containing
vaccines can be used in immune deficient patients to increase
the immune response. The other vaccine developments are
aimed to decrease the application quantities or the application
routes such as only one injection vaccines are produced
by capsulation of HBV surface antigen into the polymers
which provides slow release of HBV surface antigen [17].
However, there are no human studies with those newly
developed vaccines. There are also ongoing studies of oral,
inhalation and intradermal applications of HBV vaccines as
well [18-20]. Hepatitis B vaccine response is usually weak
in chronic renal failure patients (CRF) so new adjuvant
containing vaccines were also tested in those patients with
good results, however these vaccines are not available in
clinical practice right now. The other important subject is
the use of adjuvant containing vaccines in chronic hepatitis
B patients in order to increase the viral suppression. Products
containing MPL and MF59 have prosperous results in phase
1 studies but needs further studies [21-26].

Hepatitis C Vaccine

Hepatitis C is a major health problem in all over the world
and probably 2% of the world population is infected by
HCYV infection. Large prevalence study which was done by
Turkish Association for the Study of Liver Disease (TASL)
showed that 1% of Turkish population is infected by HCV
infection [27]. During the last 5 years, enormous amount of
progress has been done in the treatment of HCV infection,
and almost 100% sustained virologic clearance is achieved
by the recently developed oral drugs. However, these drugs
are very expensive and small amount of infected people
are aware of their infection. So primary prevention is still
very important which includes HCV vaccination. However,
although hopeful research and studies are conducted, until
now there is no effective HCV vaccine in the market. One
of the main factor is the variability of HCV RNA called
as quasispecies which protects itself to the neutralizing
antibodies. In the development of HCV vaccines, two major
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genomic structure can be targeted which are E1/E2 proteins
and non-structural proteins. Recently developed vaccine
that consisted both E1/E2 proteins and MF59 as an adjuvant
showed favorable results on chimpanzees and phase 1
studies are ongoing on humans [28,29]. The other point is to
increase the T cell specific response to HCV virus by adding

some kind of adjuvant molecules to the vaccine [30].

In conclusion, although large number of approaches have

been pursued to develop HBV vaccines, same achievements
could not be reached in HCV vaccines but by the new
oral antiviral drugs HCV eradication is almost completely

probable.

Key Points

After the isolation of Hepatitis B, vaccine studies
progressed rapidly and recombinant HBV vaccines
achieved 9% of prophylaxis rates after the vaccination.

Innovations in HBV vaccines are to increase the
response rates to 100% for all individuals and immune
deficiency patients, and to make the application routes

more comfortable.

Although hopeful research and studies are conducted,
until now there is no effective HCV vaccine in the
market.
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