Immune-tolerant (IT) chronic hepatitis B (IT-CHB) phase
is defined as the presence of hepatitis B surface antigen
for >6 months, HBeAg positivity, high hepatitis B virus
(HBV)-DNA level (usually >1 million IU/mL per the American
Association for the Study of Liver Diseases [AASLD],
>20,000 IU/mL per the Asian Pacific Association for the
Study of the Liver [APASL]), and normal alanine amino-
transferase (ALT) and/or aspartate aminotransferase (AST)
levels." Liver biopsy, if performed, should show no or mini-
mal inflammation and/or fibrosis." AASLD guidelines do not
recommend treatment for [T-CHB based on four important
assumptions as highlighted later. Recent evidence, however,
suggests that these assumptions may not be true. We have
discussed each of these assumptions in detail in this review.

ASSUMPTION 1

Patients with CHB with normal ALT level and high
viral load have a healthy liver and do not have hepatic
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inflammation. This is not necessarily true because studies
that have evaluated the presence of underlying hepatic in-
flammation in patients with CHB with high viral load and
normal liver enzymes have shown varied results. Several
studies have demonstrated that a significant proportion
of patients with CHB (20%) with persistently normal ALT
level have underlying hepatic inflammation (Table 1).%*
These studies have clearly established the fact that per-
sistently normal ALT level does not necessarily mean a
normal healthy liver. A liver biopsy would thus be needed
in patients with IT-CHB to definitively rule out underlying
hepatic inflammation or fibrosis, even in those with persis-
tently normal liver enzymes. However, regular liver biop-
sies to determine the presence of hepatic inflammation is
impractical, is not routinely performed in clinical practice
in IT-CHB, and also is not recommended to be performed
routinely by the AASLD guidelines. Recent immunological
studies also seem to support the notion that patients with
IT-CHB may not have an immune profile of T cell tolerance.

Abbreviations: AASLD, American Association for the Study of Liver Diseases; ALT, alanine aminotransferase; APASL, Asian Pacific

Association for the Study of the Liver; AST, aspartate aminotransferase; CHB, chronic hepatitis B; Cl, confidence interval; CTL,

cytotoxic T lymphocyte; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; IA-CHB, immune active chronic hepatitis B; IT,

immune-tolerant; IT-CHB, immune-tolerant chronic hepatitis B; SD, standard deviation.
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TABLE 1. UNDERLYING INFLAMMATION AND FIBROSIS IN PATIENTS WITH CHB WITH PERSISTENTLY NORMAL
ALT LEVEL

Study Author Mean Age, Years Baseline HBV DNA, log copies/mL

(Year of Publication) (95% Cl or £SD) (95% Cly* Hepatic Inflammation (%) Hepatic Fibrosis (%)
Sefo et al.* (2012) 32 (17-43) 8.14 (4.83-10.96) 22.5 22.5

Kumar et al.? (2008) 27.7+15.3 5.23(2.8-9.3) - 39.7

Lai et al.® (2007) 37 (33-40) 6.3(5.9-6.8) 18 34

*Studies performed in Asia define IT-CHB as HBV viral load >20,000 IU/mL and normal ALT level as per APASL guidelines.

Kennedy et al.” in their study analyzed global T cell cytokine
profiles, expression of T cell exhaustion markers, and HBV-
specific T cell responses in patients with CHB with varying
age groups. They showed that there was no difference in
the T cell cytokine profile between IT-CHB and immune
active CHB (IA-CHB). In addition, they also showed that
young adults had more HBV-specific T cells capable of pro-
liferating and producing cytokines as compared with their
older counterparts. These results are not conclusive given
the small sample size of the cohorts, but it does raise con-
cerns that young adults may not be as tolerant to HBV an-
tigens as previously thought. Thus, by not treating patients
with IT-CHB who have normal liver enzymes, we are likely
missing out on treating a significant proportion of patients
with underlying hepatic inflammation, thus maybe putting
them at risk for the development of cirrhosis and hepato-
cellular carcinoma (HCC).

ASSUMPTION 2

Young patients with chronic HBV and normal liver en-
zymes are unlikely to have hepatic fibrosis. Studies that
have evaluated the natural history of CHB have shown
that young adults mostly convert from the IT stage to the
immune active stage (IA-CHB) in their third decade of life.
In fact, the AASLD recommendation states that “adults
>40 years” are to be considered for antiviral therapy de-
spite a high viral load, and normal ALT, if biopsy shows
necroinflammation or fibrosis." This may reduce the at-
tention given to adults younger than 40 years with high
viral load and normal liver enzymes who may have necro-
inflammation on liver histology. Not all young adults with
CHB are IT. Studies have shown that a sizable proportion
of young patients with CHB, high viral load, and normal
liver enzymes may have greater than F2 fibrosis even be-
fore they reach the fourth decade of life (Table 1).%* In
addition, high HBV DNA level such as that seen in IT-CHB
has been strongly associated with the development of cir-
rhosis in patients with CHB. These findings imply that the
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process of fibrogenesis may have begun at a young age
when they are still in the IT phase. Worldwide, CHB has
a low therapeutic coverage, and this is partly due to the
restrictive treatment recommendations. Offering treat-
ment early to patients with IT-CHB will increase the overall
treatment rate of patients with CHB and may decrease
the risk of development of cirrhosis and cirrhosis-related
complications.

ASSUMPTION 3

IT-CHB is a benign phase and does not contribute to
the development of HCC. We believe that this is the
most questionable assumption of all because evidence
suggests that this may not be true. A large-scale study
performed in Taiwan in patients with CHB who acquired
hepatitis B infection in the perinatal period showed that
there was sharp increase in the incidence of HCC as
early as age 30 years.® It is well-known that HBV infec-
tion acquired in the perinatal period is characterized by a
prolonged immunotolerant phase. The fact that patients
with CHB may develop HCC as early as age 30 years
suggests that the process of oncogenesis of HCC begins
in the IT-CHB phase. This has also been supported by
recent molecular studies. In patients with CHB, there is a
decline in the fraction of hepatocytes infected by HBV
over time, because these infected hepatocytes are killed
by cytotoxic T lymphocytes (CTLs). This leads to clonal
expansion of epigenetically altered hepatocytes that re-
sist infection by HBV. These foci of altered hepatocytes
also resist death by CTLs and thus can evolve into HCC
(Fig. 1). Interestingly, Mason et al.” demonstrated the
presence of clones of epigenetically altered hepatocytes
in patients with IT-CHB. In addition, they also showed
that the rates of HBV DNA integration and clonal hepat-
ocyte expansion were similar in patients with IT-CHB and
patients with IA-CHB, suggesting that IT-CHB is not a
benign phase and likely contributes to the development
of HCC.
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Decline in the fraction of infected hepatocytes over time in the face of persistent viremia-selective pressure

Infected hepatocytes killed by antiviral cytotoxic T lymphocytes (CTLs)

Clonal expansion of foci of

altered hepatocytes (FAH)

Focal altered hepatocytes are immune to CTLs

Clonal proliferation of FAH

Evolution into HCC
Hepatocytes in HCC do not have HBV DNA

FIG1 Summary of molecular and immunological features in patients with [T-CHB.

ASSUMPTION 4

Treatment of patients with IT-CHB may not be effective
and may result in resistance to antiviral agents. In patients
with IT-CHB, rate of seroconversion of hepatitis e antigen
with antiviral agents is low. However, antiviral therapy does
result in effective suppression of HBV DNA level in patients
with I-CHB.%? HBV DNA level has been shown to be a
significant predictor for the development of HCC, and thus
may be used as a surrogate marker for development of
HCC."® In patients with IT-CHB, antiviral therapy by decreas-
ing the HBV viral load may decrease the risk for develop-
ment of HCC. In addition, prior studies have demonstrated
very low risk for resistance to antiviral therapy with both
entecavir and tenofovir in patients with [T-CHB.&°

SUMMARY

Young adults with IT-CHB (high viral load and normal
liver enzymes) may have underlying hepatic inflammation,
fibrosis, or both. Young adults with CHB are also at risk
for development of HCC as early as age 30 years, sug-
gesting that the process of development of HCC begins
in the IT-CHB phase. Patients with IT-CHB seem to have
a similar T cell cytokine profile, HBV DNA integration,
and clonal expansion of altered hepatocytes as compared
with |A-CHB, suggesting that the IT-CHB phase may not
be a benign phase and may lead to the evolution of cir-
rhosis and HCC. Newer antiviral agents effectively sup-
press HBV DNA in patients with IT-CHB with minimal drug
resistance, and thus may decrease the development of cir-
rhosis and HCC.
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In conclusion, patients with IT-CHB should be consid-
ered for treatment with antiviral therapy. This is likely to
improve the overall treatment rates for CHB worldwide
and decrease the risk for development of cirrhosis and
HCC. Treat IT-HBV;, fight against HBV-HCC.
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