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Overview of the special issue on HBV immunity
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Hepatitis B virus (HBV) has a unique rela-
tionship with humans. It is not only very suc-
cessful in spreading amongst our species (a
third of the human population has been in
contact with the virus and approximately
200-300 million people are actively infected),"
but it has adapted to and co-evolved with us.
This long-term relationship is demonstrated
by the recent detection of hepadnavirus gen-
omes in Mesozoic birds* and by the estima-
tion that HBV was already present in early
humans at least 40, 000 years ago.’

The HBV co-evolution and adaptation
with humans have affected the way that our
immune system responds to this virus and
can explain the primary characteristic of
anti-HBV immunity:
barely detectable nature in the infected sub-

its subtle and often

jects. Indeed, HBV is not highly immunogenic,
and this virus is highly capable of avoiding or
escaping immune detection rather than elicit-
ing a strong immune reaction. Innate immune
recognition, cytokine production, and HBV-
specific T-cell responses can be detected in
HBV-infected individuals, but often at levels
lower than the levels observed in infections
with other persistent human viruses such as
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Epstein-Barr virus, human immunodeficiency
virus, or hepatitis C virus.* HBV is also not
directly pathogenic to the host. HBV-related
severe diseases are not directly caused by viral
replication, but rather, are due to chronic
immune-mediated inflammatory events that
occur only in some actively infected subjects
and often only present at an advanced age.

In this special issue of CMI dedicated to the
discussion of immune response against HBV,
we invited experts to summarize aspects of
HBV immune pathogenesis that highlight
this special relationship of HBV with human
immunity.

In the first review “Contribution of toll-like
receptors to the control of hepatitis B virus infec-
tion by initiating antiviral innate responses
and promoting specific adaptive immune
responses,”” Zhiyong Ma and colleagues
addressed the complex interaction of HBV
with the innate immune system, particularly
with the toll-like receptors (TLR) system.
The ability of HBV to evade and suppress
the TLR-recognition system and the thera-
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peutic potential of TLR agonists are discussed
utilizing data derived from novel in vivo
model systems.

The controversy regarding the impact of
HBV on the functionality of the innate
immune system is also the focus of a review
by Adam J. Gehring and June Ann D’Angelo.
In their chapter titled “Dissecting the dendritic
cell controversy in chronic hepatitis B virus infec-
tion,”® the authors summarize multiple stud-
ies investigating Dendritic cell (DC) function
in chronic hepatitis B (CHB) patients to deter-
mine whether common observations can be
drawn. DCs are central players in the induc-
tion of adaptive immunity, and the authors
discuss data suggesting that dendritic cell
defects are induced by HBV.

The relationship of HBV and innate
immunity is also the focus of a review by
Cheng Sun and colleagues. In their article
“NK cell receptor imbalance and NK cell
dysfunction in HBV infection and hepatocel-
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lular carcinoma,”’ the authors focused their

attention not only on the functionality of
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natural killer (NK) cells during the early phases
of HBV infection but particularly after the
development of the most severe complication
derived from HBV infection: hepatocellular
carcinoma (HCC). The authors summarize
data suggesting that, in CHB, the progression
to HCC is linked with a decrease in the fre-
quency and functionality of intrahepatic NK
cells. They also discussed the possibility of
increasing NK cell function for therapeutic
purposes.

The mechanisms and causes of liver damage
during CHB infection in various infected sub-
jects are the main focus of the following three
distinct reviews by A Bertoletti and P.
Kennedy, Roberto Aiolfi and Giovanni Sitia,
and by Matteo lannacone.

In the article “The immune tolerant phase of
chronic HBV infection: new perspectives on an
old concept,”® Bertoletti and Kennedy dis-
cussed the impact of the age of the infected
host on the immune pathological process
caused by HBV. The authors discussed the
immunological significance of the concept
of HBV immunotolerance during the early
phases of infection, arguing that the modu-
lation of liver disease during the life of HBV-
infected individuals is driven by the physio-
logical modifications of the inflammatory
processes during aging and not by the often
highly elusive CD8 T-cell response present in
chronically infected patients.

Aiolfi and Sitia not only summarize the
data that depicted the role of platelets in
HBV infection “Chro-
nic hepatitis B: role of anti-platelet therapy in
inflammation control”® but also introduce the

in their article

concept of CHB as a primary inflammatory
disease. The demonstration in animal models
that the inhibition of platelet functionality
can favorably modulate the extent of liver
damage calls for an evaluation of this uncon-
ventional but simple anti-inflammatory
therapeutic strategy in the clinical manage-
ment of CHB patients.

CD8 T cells, the immune cell population
with a pivotal role in the control and patho-
genesis of HBV infection, is the focus of
“Hepatic effector CD8" T-cell dynamics,”'° a
review by Matteo Iannacone. The author
noted that “Understanding the signals that

modulate the dynamics of CD8" T cells in

the liver is critical to gaining insight into the
pathogenesis of acute and chronic HBV infec-
tion.” This review presents new and interest-
ing data that illustrate how T cells are
trafficked in the liver and how they gain access
to target cells, with a discussion on how
technology can further increase our under-
standing of this important immunological
process.

Finally, our review presents two articles
that analyze components of the immune sys-
tem that have been often overlooked in stud-
ies of HBV-specific immunity: T helpers and
B-cell responses. In their review “Role of inter-
leukin-21 in HBV infection: friend or foet”'!
Yin Lin and colleagues recapitulate the pre-
sent knowledge of the importance of the for-
mer factor in HBV infection, with a particular
emphasis on the role of T helper follicular
cells in HBV-infected individuals. The dual
role of this cytokine in boosting the B-cell-
specific antiviral response, or as a mediator
of inflammation, was thoroughly discussed.

Lastly, due to the limited past knowledge of
the B-cell response in HBV, Fu-Shen Wang
and colleagues provided new findings that
highlight the changes of B-cell functionality
in CHB patients.'? Their article “Reversal of
B-cell hyperactivation and functional impair-
ment is associated with HBsAg seroconver-
sion in chronic hepatitis B patients”
provides long-awaited data on this aspect of
human HBV immunity.

A cure for chronic hepatitis C has recently
been achieved, leading to more attention and
research focusing on HBV. The present thera-
peutic regimen for CHB patients involves anti-
viral treatments (using nucleotide analogs or
interferon-alpha), which only suppress HBV
replication without a clear effect on cccDNA
and HBV antigens (especially HBsAg). It is
difficult for the exhausted adaptive immunity
present in CHB patients to play a role in com-
plete control of the cccDNA and clearance of
large amounts of HBsAg. Therefore, fully
understanding the immune pathogenesis in
these patients will help to promote the
development of novel therapeutic approaches
to boost antiviral immunity.

The aim of this special issue was certainly
not to comprehensively cover all aspects of
HBV immunity. Rather, we selected specific

Cellular & Molecular Immunology

controversial areas of HBV immunity with
the hope that by emphasizing the gaps in
our knowledge, we can promote the genera-
tion of new ideas to cure CHB. We hope that
this collection will offer an inspiration to all
researchers fascinated by the complex rela-
tionship of HBV with its host.
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