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I-_Ie_pa_titis Bis one of the |e_adin9 causes of chronic hepa- Abbas Z, Siddiqui AR. Management of hepatitis B in developing
titis in developing countries, with 5% to 15% of the  countries. World J Hepatol 2011; 3(12): 292-299 Available from:

population carrying virus. The high prevalence is due  URL: hitp:/www.wjgnet.com/1948-5182/full/v3/i12/292 htm
to failure to adopt appropriate measure to confine the  por: hitp:/dx.doi.org/10.4254/wjh.v3.i12.292

spread of infection. Most hepatitis B patients present
with advanced diseases. Although perinatal transmission
is believed to be an important mode, most infections in
the developing world occur in childhood and early adult-
hood. Factors in developing countries associated with INTRODUCTION

the progression of chronic hepatitis B (CHB) include co- Hepatitis B is the leading cause of chronic viral hepatitis
infections with human immunodeficiency virus, delta across the world. More than two billion people world-
hepatitis virus, hepatitis C virus, alcohol intake and
aflatoxin. Treatment protocols extrapolated from de-
veloped countries may need modifications according to
the resources available. There is some controversy as
to when to start treatment, with what medication and
for how long? There is now enough evidence to sup-
port that hepatitis B patients should be considered for
treatment if they show persistently elevated abnormal . X
aminotransferase levels in the last 6 mo, checked on at ~ /About 25% of adults who become chronically infected
least three separate occasions, and a serum hepatitis B~ during childhood die prematurely from liver cancer or
virus DNA level of > 2000 IU/mL. Therapeutic agents cirrhosis, caused by its chronic infection”. But if adults
that were approved by Pure Food and Drug Administra- are infected by hepatitis B virus (HBV) after childhood,
tion are now available in many developing countries. 90% will eventually fully recover. Hepatitis B causes an
These include standard interferon (INF)-o, pegylated estimated one million deaths per year worldwide!.

wide show serological evidence of exposure to this virus,
comprising about one third of the global population and
approximately 350-400 million carry the chronic infec-
tion”. Chronic hepatitis B (CHB) infection leads to
cirthosis and is still a major cause of hepatocellular carci-
noma in many parts of the developing world™. For chil-
dren under 1 year, the risk of chronic infection is 90%"”.
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It is estimated that 5 % to 15% of the population are
chronic carriers of hepatitis B in developing countries,
whereas in North America and Western Europe only 1%
of the population is chronically infected. Chronic HBV
infection is highly prevalent in sub-Saharan Africa, South-
east Asia, the Eastern Mediterranean region, the Amazon
basin and the Caribbean'”. Hepatocellular carcinoma
seems to be more common in Africa and Asia than in
other parts of the world due to Hepatitis B infection.

Many developing countries often face significant
health and hygiene challenges that predispose to the
transmission of hepatitis viruses. Most hepatitis B pa-
tients present with advanced disease. Contributing factors
leading to late presentation include ignorance, poverty,
lack of casy accessibility to healthcare centers, lack of
trained personnel and diagnostic facilities, un-affordabili-
ty of expensive drugs and consultations from quacks and
traditional healers that misguide patients.

TRANSMISSION

Perinatal transmission is believed to be the most impor-
tant mode in regions of developing world with high and
intermediate HBV prevalence rates'”. Transmission oc-
curs from mother to child or from child to child, mainly
through cuts, bites, scrapes and scratches. Although most
infections in the developing world occur in childhood
and early adulthood, a significant proportion of non-
immune adults remain at risk to healthcare-acquired
infections. HBV remains a major nosocomial pathogen
in many hospitalsm. Transmission may occur due to un-

safe injections, blood transfusions and lack of awareness
of infection control"™, Healthcare providers may be
unaware of the natural history of hepatic cellular cancer
(HCC) and the need for continuous lifetime monitoring
of HBV infection status'™. Sexual contact also accounts
for some HBV transmission.

Phases of infection

The natural history of CHB has been defined into dif-
ferent phases: the immune tolerant phase, the immune
reactive phase and the inactive carrier phase and hepatitis
B e antigen (HBeAg) negative disease"". In the immune
tolerant phase, HBeAg is positive, HBV DNA is elevated,
abnormal aminotransferase (ALT) is usually normal and
liver inflammation is absent or minimal. The immune
reactive phase is characterized by ALT elevation, HBV
DNA levels > 2000 IU/mL and active liver inflammation
and fibrosis of various degrees. A more vigorous cyto-
toxic T-cell response may occur eventually, resulting in se-
roconversion from HBeAg to anti-HBe during this phase.
After seroconversion, most patients go into the inactive
hepatitis B carrier phase characterized by normal ALT
levels, low levels of HBV DNA (< 2000 IU copies/mL)
and improvement of liver inflammation and fibrosis over
time, provided they remain in the inactive hepatitis B
phase. These patients may move from the inactive hepa-
titis phase back to the immune reactive phase, either by
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experiencing a reversion from anti-HBe to HBeAg or
having HBeAg negative CHB with elevated HBY DNA
levels > 2000 IU/mL and elevated ALT"™ A small frac-
tion of patients lose surface antigen over years with the
disease becoming inactive. Occult infection is associated
with negative hepatitis B surface antigen (HBsAg), unde-
tectable HBV DNA in serum which is detectable on liver
biopsy as persistent of covalently closed circular DNA
(cccDNA) within the nucleus of infected cells™, Hepati-
tis B can reactivate when patient is immunosupressed in
such a state”*,

There may be some factors operating more in de-
veloping countries associated with the progression of
CHB, like co-infections with human immunodeficiency
virus (HIV), delta hepatitis virus (HDV), hepatitis C vi-
rus (HCV), alcohol intake and aflatoxin. Individuals with
chronic HBV infection need lifelong monitoring for the
development of active chronic hepatitis and HCC.

EVALUATION BEFORE STARTING
TREATMENT

Newly diagnosed CHB individuals should be evaluated
by relevant history, identifying risk factors and appropri-
ate physical examination™. Laboratory tests should in-

clude complete blood counts, liver panel, o fetoprotein,
HBeAg, anti-HBe antibody status and HBV DNA levels.
Every patient should have an ultrasound examination of
liver. Other tests that are still not included in the guide-
lines are quantification of HBsAg and HBV genotype. It
is possible to quantify the HBsAg level, which would help
improve management and monitoring of hepatitis pa-
tients. This test is now becoming available in developing
countries and is not very expensive. It reflects transcrip-
tionally active cccDNA while HBV DNA levels reflect
P2 HBV genotype influences the
outcome of the disease as well as outcome of therapy
with interferon (INF)*”. However, in countries like Paki-
stan where a single genotype predominates, it would be
unnecessary to check genotype in every case’”’

Co-infections with other infections should be ruled
out by checking HIV, HDV and HCV antibodies. To
stage the chronic active disease, liver biopsy is considered
to be the gold standard. However, help may also be taken
from Fibroscan and non invasive tests. Chen e @/ re-
ported a model to predict compensated cirrhosis due to
HBYV infection using the findings of ultrasound examina-
tion of liver and blood tests.

Screening and vaccination for hepatitis A may not be
necessary in areas with high childhood exposure. Screen-

active viral replication

ing and vaccination of household/sexual contacts for
HBV is recommended.

TREATMENT

Evidence-based guidelines for the treatment of CHB
have been developed by three of the world’s major liver
societies, the American Association for the Study of
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Figure 1 Selecting patients for anti-viral therapy. HBV: Hepatitis B virus; ALT: Abnormal aminotransferase; ULN: Upper limit of normal.

Liver Diseases™, the European Association for the Study
of the Liver™ and the Asian Pacific Association for the
Study of the Liver”". These guidelines are reviewed and
updated every 2-3 years. National guidelines of local
societies from developing countries are also available™
Evidence-based guidelines require sufficient evidence to
support any recommendations that are made and thus
may not cover all situations which a clinician caring for
hepatitis B in developing countries may encounter. Treat-
ment can cost thousands of dollars per year and is not
available to the majority of patients in these countries.

Who should be treated?
Labeling of HBV infected patients as “inactive carriers”
based on ALT alone may be misleading. A fair propor-
tion of patients with CHB and persistently normal ALT
have HBV DNA = 5-log copies/mL and significant
histological fibrosis"™. There have been suggestions for
lowering the upper cut off of normal range for ALT to
19 TU/ml. for women and 30 TU/mL for men, as higher
levels have been shown to be associated with significant
liver disease”™ . These cut off levels differentiate the re-
ally “inactive carriers” from those with active disease with
histological damage, who need to be treated. Studies have
shown that mildly elevated ALT less than two time upper
limit of normal (< 2 ULN) may also be associated with
significant underlying liver disease and does not predict a
lower risk of long-term complications™

HBV DNA detection and quantification form an
integral part of disease assessment, disease activity and
response to therapy. HBV DNA viremia levels corre-
late positively with the inflammatory grade and fibrosis
stage””’. Cut off value of HBV DNA of 20000 TU/mL
for the initiation of treatment has been challenged. The
R.E.VE.AL study showed that the value of > 10" copies
(2000 TU/mL) might be associated with a higher risk for
development of cirrhosis and is independent of HBeAg
status and serum ALT levels™. Three other studies have
also suggested that CHB may occur at lower levels of
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HBV DNA between 10* copies/mL and 10° copies/
mL”*. Moreover, with the single point assessment of
HBV DNA level, the accurate differentiation of CHB
e-antigen negative infection from inactive carriers is dif-
ficult because of wide and frequent HBV-DNA fluctua-
tions. It has been suggested that single-point combined
HBsAg and HBV-DNA quantification (HBsAg < 1000
IU/mol and HBV DNA < 2000 IU/mL) provides the
more accurate identification of inactive cartiers'.
Hepatitis B patients should be considered for treat-
ment if they show persistently elevated ALT levels in the
last 6 mo, checked on at least three separate occasions,
and a serum HBV DNA level of > 2000 TU/mL"". If
ALT fluctuates near the upper limit of normal or remains
> (.5 times ULN all the time with elevated HBY DNA >
2000 TU/mL, liver biopsy is advocated (Figure 1). Patients
with HBV DNA positive < 2000 IL/mL and normal ALT
levels should be monitored every 3 mo for the first year
then every 6 mo thereafter to assess development of ac-
tive disease. Cirrhotic patients with detectable HBV DNA
should be treated irrespective ALT level. Ultrasound ex-
amination of liver should be repeated every 6-12 mo.

Therapies for CHB
Two types of agents used for treatment are INF (standard
and PEG) and oral nucleosides/nucleotides analogues
(NUCs). The former has advantages of having a finite
treatment period, no resistance and durable HBeAg se-
roconversion. While treating with INF, patients infected
with genotype A do better than genotype D in Cauca-
sians and genotype B better than genotype C in Asians™,
INFs cannot be prescribed in cirrhotic patients with de-
compensated disease. On the other hand, NUCs are easy
to administer and monitor, have fewer side effects and
can be given in cirrhotics. Therapeutic agents that were
approved by Pure Food and Drug Administration include
standard INF-q,, pegylated INF-q,, lamivudine, adefovir,
entecavir and telbivudine”.

Lamivudine is a cheap option in developing countries
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Six months of anti-HBV
therapy

HBV DNA > 2000 IU/mL

‘ ALTt and ‘

ALT normal and
HBV DNA < 60 IU/mL

HBV DNA > 60, < 2000

‘ ALT 0.5-1.0 ULN and ‘

{ Primary treatment failure j { Complete virological response j { Partial or incomplete responsej

%

—

Combination therapy or
switch-over therapy

Continue treatment 6 monthly
ALT and HBV DNA

‘ <—‘ Combination therapy ‘

Figure 2 Evaluation of response to therapy at 6 mo (Modified from Keeffe et a** 2008). HBV: Hepatitis B virus; ALT: Abnormal aminotransferase; ULN: Upper

limit of normal.

but is easily susceptible to resistance!™”. The documented fig-
ures for lamivudine resistance mutation rises up to 23 %-65%
after 1-5 years of treatment™. Adefovir dipivoxil is a
less effective agent compared to other agents and offers
a high chance of resistance, as is telbivudine although it
is a more potent drugm’%l. Entecavir and tenofovir are
effective options bearing the least chance of developing
resistance with a high potency against the HBV and can
be opted as first line option straight away'"". Tenofovir is
a potent inhibitor of HBV viral suppression'™”, Emtric-
itabine (cytosine analog), which is a co inhibitor for both
HIV and HBY, is structurally similar to lamivudine with
the same resistant mutations and the results are compa-
rable!™”.

Thymosin o has been used in Asian countries as an
immunomodulatory agent. It has a delayed virological
response which is seen after the completion of a year of
treatment” . Various combination therapies using both
INF and NUCs are also used for an additive synergistic
effect and greater suppression of virus along with reduc-
ing the risks of emergence of resistance”™™. For example,
INF and lamivudine when used in combination in wild
type virus is more potent than monotherapy with lower
rates of resistance to lamivudine”*".

Monitoring the response to treatment

Assessment of treatment efficacy can be made by moni-
toring the parameters during the initial phase, mainte-
nance phase and after completion of treatment. A later
sustained response can be established at 6 mo and 1 year
after the end of treatment. Figure 2 summarizes the pos-
sible scenarios after 6 mo of therapy with NUCs.

In clinical practice, serum HBV DNA and ALT mon-
itoring is the most practical method to detect response
and virological breakthrough. It is the key to prevent
possible hepatic flares and decompensationlssj. It should
be done at 3 mo, 6 m into treatment and thereafter ev-
ery 6 mo. Serum HBeAg should be checked every 6 mo
in patients who are initially HBeAg positive in order to
determine the time of e-antigen sero-conversion. Anti-
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HBe antibody should be checked after HBeAg becomes
negative. The quantitative PCR is an expensive test and
may not be affordable for many patients from develop-
ing countries. In such cases testing at month three may
be omitted. In less ideal situations when the test is not
available, monitoring with ALT alone every 3 mo would
suffice. In patients with virological breakthrough, neces-
sary modifications should be instituted and medication
compliance reinforced. Resistance testing (genotyping)
should be carried out, where available, in cases of viral
breakthrough or suboptimal viral suppression.

There is also a potential role for on-treatment monitor-
ing of serum HBsAg titres to predict virological response
during both INF therapy and oral nucleos(t)ide analogue
therapy”. Good immune control results in dramatic
reduction of HBsAg levels. Monitoring HBsAg levels
may help to identify patients who would respond to finite
therapy and achieve sustained immune control in case of
pegylated INF and clear HBsAg in long term treatment
with nucleoside analogs[SG]. Treatment with pegylated INF
may be stopped early in patients who fail to show signifi-

57]

cant decline in HBsAg levels at week 12 or 247,

Drug resistance

Drug resistance, as mentioned above, has emerged as
a major challenge in the management of patients with
CHB. Emergence of resistant HBV strains leads to viro-
logical and biochemical breakthrough, and can further re-
sult in histological deterioration during treatment, hepatic
decompensation and death. Several factors predispose
to development of resistance, including high viral load,
resistant variants, slow response, prior therapy with a
nucleoside analogue leading to cross resistance, high body
mass index, along with patient immune status and com-
pliance, all play a role in the development of resistance to
anti viral therapy™ ",

Entecavir was found to be safe and effective for the
treatment of Japanese adults with lamivudine-refractory
CHB'. I vitro studies however, demonstrate that ente-
cavir is less effective against lamivudine-resistant HBV

December 27,2011 | Volume 3 | Issue 12 |



Abbas Z et al. Hepatitis B management

strains in comparison to wild-type; 20-30-fold higher
concentrations are required for polymerase inhibition.
This is because lamivudine resistance already preselects
two of the three mutations required for entecavir resis-
tance. Virological breakthrough to entecavir requires at
least three substitutions. Accumulating evidence from
these settings suggests that entecavir switch is not an op-
timal treatment for patients with lamivudine resistance!™.
Tenofovir may be of value in such cases of baseline la-
mivudine or adefovir resistance””. While dealing with re-
sistance, sequential monotherapy and use of agents with
similar cross resistance profiles should be avoided. An
add-on approach is preferred. A combination of tenofo-
vir with emtricitabine in one tablet has been licensed for
the treatment of HIV infection. This combination, not
freely available in developing countries, may be of value
in dealing resistant cases of hepatitis B as well.

How long to treat?
The end points of therapy should be normalization of
ALT, seroconversion of HBsAg and HBeAg, suppression
of HBV DNA and improvement of histological features
on liver biopsy to achieve sustained suppression of viral
replication and remission of disease™. HBsAg serocon-
version is difficult to achieve with the current therapy and
HBV DNA supression (< 2000 TU/mL) is the primary
desirable objective to prevent the progression of active
disease™"". Duration of treatment varies from 1 year to 3-5
years or may be for life in some cases. INF-based regimens
have a short term period, usually 1 year compared to NUCs.
In patients with HBeAg positive disease, CHB treat-
ment may be stopped after confirmation of undetectable
HBV DNA, HBeAg loss and formation of anti-HBe
antibodies on two separate occasions 3 mo apart after
the consolidation therapy of at least 6 mo™. In patients
with HBeAg negative disease, the end point of therapy
remains undefined. Ideally therapy should be continued
until the patient has achieved HBsAg seroconversion,
a task difficult to achieve. Treatment discontinuation
can be considered if undetectable HBV-DNA has been
documented on three separate occasions 6 mo apartm’m.
However, a risk of relapse remains on stopping treatment.

Special circumstances

There is a risk of up to 50% that individuals with chronic
HBYV infection will develop an exacerbation of hepatitis
during chemotherapy treatment for malignancies. Pro-
phylactic nucleoside analogs are indicated and should
be continued for at least 4 mo after completing chemo-
therapy[()gj. Similar risk has been shown in persons treated
with tumor necrosis factor o inhibitors for rheumatic
disorders or inflammatory bowel disease, and these indi-
viduals should also be given lamivudine prophylaxislﬁg’mj.
Decision about starting treatment during pregnancy must
weigh pros and cons to both mother and baby. Tenofo-
vit, telbivudine and lamivudine appear to be safe in preg-
nancy. Treatment of immune reactive mothers may be
started during pregnancym’m.
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HEPATITIS B VACCINATION

The role of the universal vaccination program in effec-
tive control of hepatitis B cannot be emphasized enough.
The best example is of Taiwan where HBsAg seropreva-
lence amongst children 1-15 years decreased from 9.8%
in 1984 to 0.7%". The vaccine prevents HBV infection
in 90%-100% of people who produce sufficient anti-
body responsesl74]. All highly endemic countries included
hepatitis B vaccination in their national childhood im-
munization. All children and adolescents younger than
18 years old and not previously vaccinated should receive
the vaccine. World Health Organization recommends
that routine infant vaccination against HBV forms part
of all national immunization schedules. In countries with
high mother-to-child transmission rates, the first dose
of HBV vaccine is ideally given within 24 h of birth. A
combination of vaccine plus hepatitis B immunoglobulin
is supetior in decreasing risk of transmission of hepatitis
B from a HBsAg positive mother to infant™. The Global
Alliance for Vaccines and Immunization is supporting
hepatitis B vaccination programs in developing countries’ .

Two possible dosing schedules are considered ap-
propriate to prevent mother-to-child HBV infections'”
Three dose schedule: first dose given at birth, second
and third doses given concurrently with the first and
third doses of DTP vaccine. Four-dose schedule: first
dose given at birth, three doses given concurrently with
other Expanded Program on Immunization vaccines.
Catch-up campaign strategies may be considered for
countries where adult risk factors are associated with
acute HBV infection. Targeting adolescents and high-
risk adults, such as prisoners or health care workers, can
supplement routine infant vaccination'. In regions,
where there is a high rate of infection, catch-up vac-
cination is not recommended, as most adults will have
already been exposed to the virus. Initial vaccination
confers protection against HBV infection even after
anti-HBs antibody declines below detectable levels'™.
However, the recommendation of a booster dose after

10-15 years of initial HBV vaccination, although contro-
[79.80]

versial, seems prudent

CONCLUSION

There is a high prevalence of hepatitis B in many devel-
oping countries due to the failure to adopt appropriate
measures to confine the spread of infection. There is a
need to define the minimal requirements for delivery of
optimal care to hepatitis B patients, establish research in-
stitutions and collaborate with international organizations
to describe the natural history and response to treatment
in the underdeveloped world. Treatment protocols ex-
trapolated from developed countries may need modifica-
tions according to the resources available. With recent
advances in hepatitis B virology and natural history of
the disease, many recommendations are now becoming
unresolved issues.
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