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Abstract

Despite being ten times more common than HIV infec-
tion, viral hepatitis has so far not commanded the
same public health response worldwide, so a global
viral hepatitis treatment program is still a long way
from becoming a reality. However, much progress has
occurred over the last few decades, with the screening
of blood products, sound infection control practices and
the introduction of disposable needles and syringes
leading to significant reductions in nosocomial hepatitis
B transmission in the developed world and increasingly
in other countries. The introduction of hepatitis B vac-
cination in the 1980s and its integration into the Ex-
panded Immunization Program have led to substantial
reductions in chronic hepatitis B infection rates in chil-
dren and to millions of lives saved. The availability of
effective antiviral treatment has revolutionized treatment
prospects, although access to treatment remains a sig-
nificant challenge for most developed countries and
remains out of reach for developing nations. Some of
these breakthroughs have occurred in Asian countries,
others in the West, but their unifying features are
innovative research, timely clinical translation and a
commitment to apply their findings to improve the
health of populations, not just individuals. This paper
reviews some of the challenges and opportunities for
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hepatitis B control at the end of the first decade of the
third millennium and argues for closer East - West coll-
aborations, to bring in fresh perspectives, avoid duplica-
tions of effort and in order to help answer many of the
remaining challenges in making hepatitis B history.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

In May 2010, the 63" World Health Assembly of the
World Health Organization adopted a resolution calling
for a comprehensive approach to the prevention and con-
trol of viral hepatitis, which kills over 1 million people
every year. Viral hepatitis is 10 times more common than
HIV infection", but despite the availability of effective
treatments, a global viral hepatitis program providing
access to treatment for the vast numbers of people with
chronic hepatitis B (CHB) infection hvlng in the develop-
ing wortld is far from becoming a reality®,

Hepatitis B (HBV) infection is endemic in many South-
East Asian countties, in some Pacific Islands, and in some

[1.3]

African countries” ™, with sero-prevalence rates in excess
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of 8% in the general population leading to 25%-40%
of those infected developing cirrhosis or hepatocellular
cancer (HCO)™. Even in countries of intermediate HBV
prevalence, such as in the Mediterranean basin and the
Middle East, HBV poses significant challenges, due to the
large numbers of affected individuals®.

A comprehensive health response to hepatitis B has
been slow to develop, probably because the complexity
and variable natural history of the disease and its long
asymptomatic phase do not command the same emet-
gency response accorded to other infectious diseases. The
link between CHB and liver cancer was desctribed some 3
decades ago in Taiwan", and we owe much of our current
understanding of hepatitis B epidemiology to scientists
working in the East. They contributed key research
findings on the impact of HBV vaccination on HCC
incidence'”, the effect of antiviral therapy (lamivudine) in
preventing progression to CHB-related cirrhosis"
demonstrating the link between elevated viral loads and
HCC development”.

Until quite recently, two patterns of disease appeared
to co-exist in different parts of the world: a chronic dis-
ease associated with significant death and disability in the
East and a self-limiting, acute viral infection in the West.
The introduction of the hepatitis B vaccine has led to
substantial reductions of chronic hepatitis B infection
in countries where infection is transmitted in eatly child-
hood, but overall, prevention strategies have failed to take
into account the multifaceted epidemiology of the HBV
infection”. An increased migration from high HBV preva-
lence countries to the industrialized countries in the West
in the second half of the last century is linked to increased
rates of HCC diagnoses among some migrant populations
in the West. For example, Vietnamese American men ate
11 times more likely to develop HCC than non-Hispanic
Whites" and hepatitis-B related HCC has become the
most important cancer health disparity affecting Asian

and in

Americans™'", These statistics are increasingly being re-
plicated in Australia"”, as well as in other Western coun-
tries> Y,

In the West, HBV infection is usually acquired in adul-
thood, a long-term carrier state is uncommon and severe
complications of chronic hepatitis-B infection remain
rare in the general population. Consequently, the public
health response to hepatitis B has focused mostly on the
prevention and management of acute hepatitis B out-
breaks. Hepatitis B surveillance systems exist in most Wes-
19 but approximately 50% of acute cases
are missed by the infectious disease reporting systems'”,
downgrading the importance of hepatitis B as a priority
disease in the eyes of policy makers and program plan-
ners”. In part, this is due to the absence or non-specific
nature of symptoms associated with acute hepatitis and
compounded by the fact that HBV infection is more
common in marginalized populations, with limited con-
tact with health care providers [such as prisoners, men
who have sex with men (MSM), intravenous drug users

tern countties
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(IVDU) and some migrant populations|. As early as 1991,
Margolis emphasized that eliminating HBV transmissi-
on was only possible by preventing infections acquired
during early childhood, as well as those acquired by tee-
nagers and adults™". Change is on the horizon though,
with the Institute of Medicine recently publishing recom-
mendations for improving the prevention and control of
hepatitis B and C infections, in response to substantial
increases in the number of cases of hepatitis B and C
in the United States”. This comprehensive report is fo-
cused on the US situation and systematically examines
the progress made in disease surveillance, immunization,
knowledge and awareness of viral hepatitis among health
care providers and communities, as well as the degree of
access to hepatitis services. The Chair of this working
group was Dr Palmer Beasley, whose work in Taiwan
improved our understanding of disease transmission pa-
tterns, elucidated links to HCC and established the effec-
tiveness of HBV vaccination!™’
late how effectively a closer East-West collaboration led
by someone who wotked closely both in the East and the
West may accelerate progress in hepatitis B prevention and
control, from the current position where we are running
a “a race against time”™", In this race, some success sto-

. One can only specu-

ries have already changed practice both in the East and
the West, while in many areas, a collective approach uni-
ting Hast and West may help solve some of the as yet
unanswered questions on hepatitis B and its control.

PRIMARY PREVENTION

Significant successes have been recorded both in the East
and the West in delivering vaccination programs, although
immunization rates in rural, remote and marginalized
populations lag behind those of urban populations. Within
10 years of launching the nationwide HBV vaccination
program, the HBsAg catrier rate of Taiwanese children
decreased 10-fold, from approximately 10% to 1%. This
was accompanied by a four-fold reduction in HCC inci-
dence rate in 6-9 year olds, demonstrating for the first
time that a mass vaccination program can reduce cancer
incidence in humans”. Similar trends have been observed
in China, where the chronic HBV cartier rate in children
fell from 10% in the year universal infant vaccination com-
menced (1992) to 1%-2% in 20006, thus preventing appt-
oximately 30 million new CHB infections™”,

In the US, acute hepatitis B incidence fell by 80%
from 1987 to 20047, yet approximately 1000 infants
(mostly children not born in medical settings- many of
them Asian American) still become infected annually as a
result of vertical transmission' . Reaching some of these
populations remains a challenge both in the East and the
West, as demonstrated by the fact that two consecutive
US national surveys did not identify any reductions in
hepatitis B prevalence!”, assumed to be related to an in-
creased migration from countries where the disease is end-
emic””,
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The WHO-led Expanded Immunization Program
(EPI) has made great strides in increasing access to the
hepatitis B vaccine in the developing wotld, with 177 coun-
tries having nationwide hepatitis B vaccination programs
in 2008. While in 1990 only 1% of infants worldwide
received all 3 doses of the hepatitis B vaccine, by 2008 this
figure had increased to 69%. Regional variations persist,
although the proportion of fully immunized infants in
South East Asia has been increasing rapidly, from 29% in
2007 to 41% in 2008, Gaps in coverage persist in some
countries, particularly in rural areas , with fewer than 21%
of newborns in Laos are receiving their first dose of vac-
cine on time™”.

Substantial challenges remain, as highlighted by a glo-
bal survey carried out by the World Hepatitis Alliance
in conjunction with WHO: 80% of the 135 countries
participating in the survey lacked resources to carry out
viral hepatitis control, one third lacked any viral hepatitis
prevalence data and free hepatitis testing was not available
to half their populationsm]. While developed countties
have been extremely successful in reducing disease trans-
mission through their blood supply and reducing noso-
comial transmission, significant resource limitations and
persisting stigma constrain these efforts in many resource-
limited settingsm}o].

CHALLENGES IN HEPATITIS B
SCREENING AND SURVEILLANCE

Obtaining accurate estimates of the prevalence of HBV
infection remains a significant challenge to epidemio-
logical research not only in the USPY but also in other
countries. National population-based surveys can provide
reliable estimates of HBV sero-prevalence, but their com-
plexity and cost means that only a few countries such as
the US and South Korea have been able to implement
such programsm’m although, even there, survey coverage
remains low in at risk populations. The advent of rapid
testing technologies (recently utilised by WHO in Cam-
bodia to evaluate the impact of HBV vaccination)™ can
improve HBV detection rates in hard-to-reach populations
both in the East and West, and may provide critical data
for program planning.

While most European countries (as well as North
America and Australia) have in place surveillance sys-
tems for hepatitis B and C infection, data are not readily
comparable across countries, due to differences in sut-
veillance systems, reporting practices and data collection,
as well as to different case definitions . Difficulties arise
in the classification of “acute” cases, due to the complex
testing required for establishing a hepatitis B diagnosis
and the limitations of the current testing systems, where
test results are not reliably communicated to surveillance
staff. Adopting pragmatic laboratory case definitions
for hepatitis B and harmonizing case definitions from
Canada, the UK and the US (as done in a pilot program
in Manitoba, Canada) could allow more meaningful com-
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. . . . B4
parisons between countries and prevention strategles[ ]

Although the predictive value of the “traditional” case
definitions is low, it too can be improved, using additional
criteria, such as specific criteria for ALT and total bilirubin
levels. Applying these to the CDC acute hepatitis B cases
increased the positive predictive value from 50% to over
95%!".

In western countries, more or less systematic screening
for hepatitis B has been carried out in their indigenous
populations, such as in Alaskan natives in the US™Y the
Canadian First nation people™, Australian Aboriginal
populationsm and among Maori populations in New
Zealand"”. Since 1999, New Zealand has had a national
screening and follow-up program for hepatitis B targeted
at Maori, Pacific and Asian residents, developed in res-
ponse to the high morbidity and mortality and the signi-
ficant economic impact of untreated HBV infection in
these subpopulations. The program has screened over 170
000 people and is providing ongoing CHB surveillance to
more than 12 000 people!*™,

Since 1996, Taiwan has been offering free hepatitis
screening through outreach community-based screening
programs, screening over 160 000 people over a 10-year
period. Results suggest that a heavy burden of disease
related to hepatitis B is to be expected in years to come, as
17% of people born before the vaccination program was
instituted were CHB—positiveng.

Recently, demonstration projects have successfully tar-
geted special migrant groups in the West, by linking scree-
ning with the provision of free or subsidized vaccination
for those identified as susceptible. The programs generally
target closely knit populations, defined by religious or
other affiliations (e.g. users of ethnic media) and provide
targeted information and education to the intended audi-
ence™** To be successful, the programs need to be ac-
companied by a shift in current perceptions of screening
from that of a once-off test to to that of a way of en-
tering into a program of regular follow up and timely insti-
tution of treatment.

San Francisco is aiming to become the first HBV-free
city, with the Hep B Free Campaign providing screening,
vaccination and treatment to all Asian and Pacific Islander
residents (representing 30% of its population)m. To im-
prove disease surveillance, the city has also established a
population-based chronic hepatitis B registry, which car-
ries out CHB enhanced surveillance and interviews cases,
improving the understanding of transmission patterns and
participants’ ability to access hepatitis care™, However,
such programs are very resource- intensive!”
them unaffordable in resource-limited settings and pro-

blematic even for well-resourced countries with a huge in-
[44]

, making

fected population, such as China

Devising cost-effectiveness screening and treatment
strategies is critical to program success and recent studies
have confirmed that routine screening can be cost-effec-
tive in Asians and Pacific Islanders in the US™™ and in at-
risk migrant populations in the Netherlands™*”. Providing
antiviral treatment to people with CHB can be more
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Challenges

Possible solutions

Lower HBV immunization rates in remote/ marginalized populations

Unresponsive HBV surveillance systems

Low rates of HBV screening

Cost of screening and treatment programs
Access to treatment

Develop effective outreach vaccination programs

Community education

Develop uniform, pragmatic case definitions for acute HBV infection
Redesign surveillance systems

Reduce stigma and discrimination

Increased awareness and education about HBV

Replace once-off screening with systematic follow up

Develop more cost-effective programs

Increase treatment access and reduce cost of drugs

Seek innovative ways of providing treatment access and know-how for less
developed countries

HBV: hepatitis B virus.

cost- effective than liver cancer screening in migrant popu-
lations in Australia”, but more work is needed to develop
low-cost screening and treatment programs, which can
address the needs of the developing world.

The relative merits of alternative surveillance options,
such as carrying out enhanced surveillance intermittently“(’]
or focusing efforts on specific populations, are worthy
of exploring. As early as 1994, Ruth Berkelman reco-
mmended a reevaluation of US infectious disease sufr-
veillance practices, to ensure they remain responsive to
the challenges imposed by a changing disease landscape®.
This remains as relevant today as it was 16 years ago.

Program design needs to avoid stigma and discri-
mination associated with testing in specific populations,
particularly in certain ethnic groups. Because mandato-
ry hepatitis B testing in mainland China has in the past
led to the exclusion of HBsAg positive people from
employment and study, Chinese immigrants may have
serious misgivings about being tested, out of concern
that this could lead to stigmatization and discrimination
in their adopted country. A substantial body of research
has documented migrant communities’ knowledge of
hepatitis B and attitudes to screening, particularly in Not-
th America™”", and this can inform the development of
culturally sensitive screening and treatment programs, whi-
ch take into account the ethnic, racial and socioeconomic
disparities associated with chronic hepatitis B infection.

Unfortunately, the low levels of awareness and know-
ledge about hepatitis B among at-risk populations ate also
mirrored in low levels of knowledge among health care
providers[i&mj. This is a contributing factor to low rates of
testing and treatment among at-risk populations and leads
to limited clinical support for the allocation of resources
for hepatitis B prevention, control and surveillance efforts,

even in well-resourced settings (Table 1),

ACCESS TO SERVICES

The differential rates of hepatitis B—related liver cancer
between Asian and Pacific Americans and the general
US population represents the single most important can-
cer-related inequality in the US"™™. Canadian estimates
suggest that 1%-2% of their Southeast Asian migrants

(49
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have CHB and would benefit from antiviral therapy[“], but
that few in this population are aware of their CHB status
and of the changing treatment paradigms in hepatitis B.
In Australia antiviral treatment can be accessed free of
charge, yet only approximately 2% of people with CHB
are receiving treatment””. These problems are greatly
magnified in resource-limited settings by the high cost
and long duration of antiviral treatments. Furthermore,
identifying the people who stand to benefit the most from
antiviral treatments remains problematic both in the West
and the Fast.

WAY FORWARD

In well-resourced settings, a hepatitis B Registry model
may improve the quality of CHB surveillance and provide
direct links to health services, education, contact tracing
and better outcomes'”, The next step in well-resourced
countries may be to integrate CHB into a system of
chronic disease surveillance, as piloted in Taiwan. The
program uses a specially designed health information
system, collecting data on five cancers (cervical, breast,
colorectal, cancer of the oral cavity and liver cancer) and
three chronic conditions (hypertension, hyperlipidemia
and type 2 diabetes)™. By the end of 2003, 60 000 partici-
pants (representing almost 30% of the target population)
were enrolled in the program, demonstrating that an inte-
grated management model of cancer and chronic disease
is feasible.

To follow on from Ruth Berkelman’s recommenda-
tions, the “new look surveillance” in the 21 century
may combine core surveillance with targeted surveillance
of specific population groups. It may involve sentinel
networks'™, linking health care providers and laboratories
to a central data collection and processing center by using
primary care networks, as is currently done for influenza
surveillance. The information provided by this system
could be augmented by enhanced surveillance in at-risk
populations, such as migrants, indigenous people, MSM,
prisoners, or institutionalizedgroups. The creation of in-
ternational networks to monitor and investigate HBV
infection could increase the effectiveness of public health
interventions and promote collaborative research. Survei-
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Ways forward

Develop Registry model of hepatitis B surveillance, linked to health
service delivery and education

Integrate CHB surveillance with surveillance for other chronic diseases
Develop responsive HBV surveillance systems

Create international networks for hepatitis B monitoring

Integrate surveillance and clinical data

Develop collaborations to enhance sharing of information

CHB: chronic hepatitis B; HBV: hepatitis B virus.

llance data coupled with clinical information obtained
from publicly available databases recording hospital
discharge as well as morbidity and mortality, could pro-
vide a comprehensive picture of the burden of disease
related to HBV infection in different populations. Sharing
economic models across different countries could assist
in devising cost-effective health care delivery models, com-
mensurate with the level of available resources.

International collaborations, such as that currently
trialed by the National Institute of Diabetes and Digestive
and Kidney Diseases which is implementing an action
plan for liver disease research across the National Institute
of Health, could lead to a more efficient utilization of
resources and information sharing and to the speeding up
of progress (Table 2)°",

Increasing East - West collaboration can provide new
perspectives, avoid the duplication of effort and help
answer the many remaining challenges posed by this pro-
tean disease. Over the last decade, WHO has supported
the development of comprehensive cancer control pro-
grams in many countries, based upon four pillars: cancer
prevention, eatly detection, appropriate treatment and
relevant research. These four principles apply equally well
to hepatitis B prevention and control and to this list we
can add a fifth pillar: international collaboration. They are
all essential in the process of “making hepatitis B history”.
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