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REVIEW / DERLEME

Latest updates on chronic viral hepatitis B

Kronik viral hepatit B tedavisinde yenilikler

Ramazan IDILMAN, Fatih KARAKAYA

ABSTRACT

Hepatitis B virus (HBV) remains a major cause of liver-related
morbidity and mortality in Turkey and all over the world. Two
different types of antiviral agents can be used in the treatment
of chronic hepatitis B (CHB). Conventional (IFN) or pegylated
interferon alpha (PegIFN), nucleoside [lamivudine (LMV),
telbivudine, emtricitabine, entecavir (ETV)] and nucleotide analogs
[adefovir dipivoxil (ADV)] and tenofovir disoproxil fumarate
(TDF)]. Antiviral agent must ensure a degree of HBV viral
suppression and will lead to biochemical, serological remission
and histological improvement. Current treatment strategies are
discussed in present brief report.
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Hepatit B Tiirkiye’de ve diinyada major bir saglik problem olup
karaciger hastaliklarina bagli morbidite ve mortalitede 6nemli
bir yer tutmaktadir. interferonlar ve oral anti-viral ajanlar olan
nukleotid ve niikleozid analoglar1 tedavide uygulanmaktadir. Bu
derlemede tedavi rejimleri, uygulamalar1 ve sonuglart ayrimtili
olarak belirtilmistir.
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Introduction

Hepatitis B virus (HBV) remains a major cause of liver-
related morbidity and mortality in Turkey. Morbidity and
mortality are linked to persistence of viral replication and
evolution to end-stage liver disease. Viral suppression with
antiviral therapy has achieved clinical benefits as a result
of prevention of disease progression, reduction in hepatic
decompensation in chronic hepatitis B (CHB) patients.
There have been great evolutions in the management of
CHB infection. The aim of this present review was to focus
on latest updates on the management of CHB infection.

Epidemiology

An estimated 350 million individuals are chronically infected
with HBV in worldwide [1]. In Turkey, Hepatitis B surface
antigen (HBsAg) positivity was 4% based on the result of
an epidemiological study [2]. HBV infection is present in
approximately 50% of the patients with hepatocellular
cancer (HCC), most of whom have cirrhosis. In 2013, HBV-
related end-stage liver disease with/without HCC accounted
for approximately 40-50% of cases of liver transplantation
in Turkey. The spectrum of HBV-related disease is variable,
ranging from an inactive HBV carrier state to progressive
CHB, which may evolve to cirrhosis and its complications
such as portal hypertension or HCC. Every year, around 1
million individuals die as a result of HBV-related end stage
liver disease and its complications [3].

The Natural Course of the Disease

CHB infection is a dynamic process. The natural course of
the HBV-related disease consists of 5 phases [4]. A careful
assessment of the CHB patients is necessary.
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Immune tolerant phase

The immune tolerant phase represents a high rate of HBV
replication and low rate of hepatic inflammation. This phase
is characterized by HBeAg positivity, high serum HBV
DNA levels, persistently normal serum ALT levels, minimal
histological liver damage. This patient represents a significant
source of horizontal and vertical transmission. HBeAg-positive
patients with immuntolerant phase should be monitored
regularly and that antiviral therapy should be started when the
patients show signs of active liver disease including serum
ALT level higher than twice the upper limit of normal and/
or at least moderate histological liver damage (Histological
activity index [HAI] > 6 and/or fibrosis score >2).

Immun reactive HBeAg-positive phase

This phase is characterized by HBeAg positivity with
lower level of HBV replication. During this period, a high
or fluctuating levels of serum ALT and HBV DNA levels
is seen and moderate and severe necroinflammation is
observed. This state may occur after several years of immune
tolerance, and may last for several weeks to years, and ends
with seroconversion to antiHBe.

Inactive HBV carrier state

This phase may follow seroconversion to antiHBe antibody.
Serum HBV DNA level is either very low (2.000 IU/ml)
or is undetectable with normal serum ALT level. At least
minimum 1-year follow up (serum ALT and HBV DNA
levels) is necessary before classifying a patient as inactive
HBV carrier. Some inactive carriers may have serum HBV
DNA levels greater than 2.000 IU/ml (usually < 20.000 U/
ml) with persistently normal ALT levels. This state may
progress to CHB. Moreover, inactive carrier patients should
follow for very low risk development of cirrhosis or HCC.
AntiHBs antibody may also develop spontaneously in 1-3%
of patients per year.

HBeAg negative CHB state

This state may develop seroconversion of HBeAg to antiHBe
or may develop after years of the inactive HBV carrier state.
It is characterized by a pattern of fluctuating levels of serum
ALT and HBV DNA with active hepatitis. This state have
active disease with a high risk of progression to advance
liver disease.

HBsAg negative state

Low-level HBV replication may persist with detectable serum
HBYV DNA in the liver after HBsAg loss. HBV DNA generally
is not detectable in the serum, but antiHBc and hepatitis B
surface antibody (antiHBs) antibodies are positive.

Treatment

The assessment of the severity of the HBV-related
liver disease should be performed before start antiviral
therapy. CHB patients should be evaluated in detail about
their previous health history and physical examination.
Alcohol usage, family history of HBV and HCC should
be all investigated. Biochemical markers including serum
ALT, aspartate transaminase (AST), gamma-glutamyl
transpeptidase, alkaline phosphatase, bilirubin, albumin,
prothrombin time, blood counts, serological (serum HBV
markers, HBV DNA detection) and histological evaluation
should be performed. Serum HBV DNA levels should be
expressed in IU/ml to ensure comparability. Other causes
of chronic liver disease including coinfection with hepatitis
C virus, hepatitis Delta virus and human immunodeficiency
virus infections) should be rule out. Abdominal sonography
should be performed. A liver biopsy should be performed
to demonstrate degree of necroinflammation and fibrosis
[5]. A liver biopsy is generally not required in patients with
clinical evidence of cirrhosis.

The purpose of the treatment is to prevent HBV-
related disease progression, cirrhosis, decompensation,
HCC development; and therefore to increase the survival.
Virological response is associated with a better clinical
outcome in CHB patients [6-11]. Moreover, HBV viral
suppression with antiviral therapy was able to reduce to
incidence of disease progression and improved the clinical
outcome.

Two different types of antiviral agents can be used in
the treatment of CHB. Conventional (IFN) or pegylated
interferon alpha (PegIFN), nucleoside (lamivudine [LMV],
telbivudine, emtricitabine, entecavir [ETV]) and nucleotide
analogs (adefovir dipivoxil [ADV] and tenofovir disoproxil
fumarate [TDF]) (Table 1). Antiviral agent must ensure a
degree of HBV viral suppression and will lead to biochemical,
serological remission and histological improvement.

The indication to the initiation of antiviral treatment for
both HBeAg-positive and HBeAg-negative patients is as
follows [4];

*  Serum ALT level (normal or above the upper limit
of normal)

e Serum HBV DNA level (> 20000 TU/mL)

* The severity of the liver disease (moderate and
severe necroinflammation ([HAI >6] and/or at least
moderate fibrosis [fibrosis score >2]).

Patient age, health status, family history of HCC or cirrhosis
and extrahepatic manifestations should be considered before
treatment initiation.
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Table I. Antiviral therapies in treatment of CHB [6]

Drug Dose

Pregnancy Potential Side Effects

Monitoring on Treatment

Category
Peg-IFN-2a 180 pg weekly C Flu-like symptoms, fatigue, CBC (monthly to every 3 months)
mood disturbances, cytopenias,  Clinical monitoring for autoimmune,
autoimmune disorders ischemic, neuropsychiatric, and
infectious complications
Lamivudine 100 mg/day C Pancreatitis Amylase if symtoms exist
Lactic acidosis Lactic acid levels if clinical concern
Telbivudine 600 mg/day B Creatine kinase elevations and  Creatinine kinase if symptoms exist
myopathy
Peripheral neuropathy
Entecavir 0,5 or 1 mg/day C Lactic acidosis Lactic acid levels if clinical concern
Adefovir Dipivoxil 10 mg/day C Acute renal failure Creatinine clearance at baseline
Fanconi syndrome If at risk for renal impairment, creatinine
Nephrogenic diabetes insipidus  clearance, serum phosphate,
urine glucose, and protein at least
annually
Tenofovir disoproxil 300 mg/day B Nephropathy, Fanconi syndrome Creatinine clearance at baseline
fumarate Osteomalacia If at risk for renal impairment, creatinine

clearance, serum phosphate,

urine glucose, and protein at least
annually

Consider bone density study at baseline
and during treatment in persons

with history of fracture or risks

for osteopenia

Treatment responses can be divided into biochemical,

serological, virological and histological. Biochemical
response is defined as normalization of the serum ALT
levels. Serological response is defined by the loss of HBeAg
and the seroconversion to antiHBe in patients with HBeAg
positivity; and the loss of HBsAg and development of
antiHBs. Virological response is defined as a serum HBV
DNA level of less than 2.000 IU/ml after the end of therapy
for IFN or PeglIFN therapy, and sustained at least 12 months
after the end of therapy. In fact, virological response for
NA therapy is defined as undetectable a serum HBV DNA
level [4]. Histological response is defined as decrease in
necroinflammatory activity as a > 2 points in HAI without

worsening fibrosis score as compare to baseline histology.

The ultimate goal of effective antiviral therapy is HBsAg
loss and seroconversion to antiHBs. HBsAg seroclearance
predicts long-lasting viral suppression, diminished disease
progression and improved clinical prognosis as well as
decreased risk of cirrhosis and HCC. HBsAg seroclearance
can be achieved after IFN-based anti-viral therapy, whereas

it is suboptimal under oral antivirals [6,10].

The efficacy of antiviral drugs for CHB has been assessed
in randomized controlled trials in short-term and long-
term (Table I). Basically, there are two different treatment
strategies, PegIFN or IFN treatment with finite duration or
a long-term NA treatment, for both HBeAg-positive and —
negative patients.

PegIFN treatment is more commonly preferred because
its more favorable safety and tolerability profile as compare
to IFN treatment. Approximately 30% of HBeAg-positive
patients respond to a 48-week course of PeglFN therapy.
Young age, HBV genotype (genotype A>B>C>D), low
serum HBV DNA and ALT levels are important baseline
predictive factors for better respond to therapy. Immune
modulator and no resistance profile effect are advantages
of PeglFN therapy, while the frequent side effects and
subcutaneous injection are main disadvantages. Therapy
respond is low in HBeAg-negative patient, especially
in patients with genotype D. PegIFN treatment is
contraindicated in cirrhotic patients with Child-Pugh B and
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C, in patients with autoimmune disease, in patients with
severe psychiatric problems and in pregnant women [6].

ETV and TDF, third generation NAs, are currently
recommended as monotherapy. ETV and TDF are potent
inhibitors of HBV polymerase/reverse transcriptase with
minimal or no drug resistance [12,13]. These two agents led
to an undetectable serum HBV DNA in the vast majority
of patients with CHB (>90%) within months or a few years
of therapy. These two agents are more rapidly achieved in
HBeAg-negative patients than in HBeAg-positive patients.
Real-life data confirm that on-treatment inhibition of HBV
replication can be achieved in almost 100% of compliant
CHB patients treated with ETV or TDF. Serological
responses increase over time with approximately 40%
HBeAg conversion. However, HBsAg loss is achieved
around 1% of HBeAg-negative patients at year 5 of follow-
up. Histologically, necroinflammation improves and
fibrosis regresses in most patients with CHB. The reversal
of cirrhosis is possible if there is a thinning of the fibrous
septa present. However, cirrhosis is a complex disease with
a wide spectrum and reversal of disease will not be possible
in all cases.

Treatment failure can be defined as primary non-
response, partial virological response and virological failure.
Primary non-response on NA is defined as less than 1 log
IU/ml decrease in serum HBV DNA level at 3 months of
therapy as compare to baseline. Primary non-response to
NA is rarely seen. Partial virological response is defined as
a decrease in serum HBV DNA levels of more than 1 log
IU/ml, but detectable after 6 months or 1 year of therapy
if patient is compliant to drug. Virological breakthrough is
defined as a detected increase in serum HBV DNA level of
more than 1 log,  IU/ml compare to undetectable HBV DNA
level on antiviral therapy. It is important to distinguish these
three terminologies.

It is always important to check for patient’s compliance
during treatment failure. When LMV or telbivudine fail, it
is preferable a switch to a more potent agent such as TDF
or ETV. When ETV or TDF fail, it is debatable; a switch
is preferable strategy in most cases or may require an add-
on strategy in difficult cases at week 48. If patients have
declining serum HBV DNA levels at week 48, it may
continue treatment with the same agent.

In case of LMV resistance, a switch to TDF is as effective
strategy. In case of resistance to telbivudine, a switch to TDF
is the preferred strategy. In case of ADV resistance, a switch
to or adding on TDF is the effective strategy. It is note that

early intervention is important to prevent accumulation of
mutations and disease progression.

Long-term HBV suppression prevents disease progression
to cirrhosis and decompensation. Portal hypertension is
also improved in compensated cirrhotic patients. It is note
that the mechanism of hepatocarcinogenesis is complex.
The annual risk of HCC in CHB patients and compensated
cirrhotic patients was 0.8% and 2.5%. The impact of long-
term ETV or TDF treatment on HCC risk remains unclear.
Asian studies reported that risk of HCC reduced under
long-term NAs treatment, however it did not confirm by
European studies in CHB patients with/without cirrhosis.
It may conclude that HCC rates tend to decrease in CHB
patients, who successfully treated for more than 5 years with
potent NAs such ETV or TDF [14].

All NAs are well tolerated with low rates of
discontinuation. Both ETV and TDF are associated with
good safety profiles. Renal function should be monitorized,
especially in patients with decompensation and in patients
with co-morbidities [13].

The best and safest stopping rule for CHB patients
under long-term NA treatment is HBsAg loss and antiHBs
seroconversion (titer more than 100 IU/ml) [15]. However,
antiHBs seroconversion is rarely seen under long-term
NA treatment. International guidelines do not recommend
any discontinuation strategy. Even that, discontinuation
of NA treatment depends on the individual patient and the
experience of the clinician. Discontinuation should never be
attempted in decompensated cirrhotic patients.

Key Points
» Hepatitis B virus remains a major cause of liver-
related morbidity and mortality in Turkey.

e ETV and TDF effectively maintained virological and
biochemical responses in CHB patients with/without
cirrhosis.

* Long-term effective NAs treatment extends patient
survival as a result of reduction of liver disease
complications in cirrhotic HBV-patients.

*  HCC may still develop under NAs treatment, though
at a lower rate in CHB patients with cirrhosis.
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