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The epidemiology of hepatitis B virus (HBV) infection is geographically diverse, with pop-
ulation prevalence, age and mode of acquisition, and likelihood of progression to chronic
infection mutually interdependent. The burden of chronic HBV infection is increasingly
being recognized, with cirrhosis and liver cancer attributable to HBV continuing to increase.
The outcomes of chronic HBV infection are affected by a range of factors, including viral
genotype, the presence of coinfections with other blood-borne viruses, and the impact of
other causes of liver disease. The increased recognition of HBV infection as a leading cause of
death globally has resulted in the development of new structures and policies at the inter-
national level; immediate attention to implementing these strategies is now required.

epatitis B virus (HBV) infection results in
H substantial human morbidity and mortal-
ity, predominantly through the consequences of
chronic infection. Recent estimates of the num-
ber of people chronically infected with HBV
have ranged from 240 million (Ott et al. 2012)
to 350 million (Lavanchy 2004), with more than
two billion humans globally ever having been
infected.

In the Global Burden of Disease Study 2010,
HBV was estimated to have resulted in 786,000
deaths, the vast majority being attributable to
liver cancer (341,000 deaths) and cirrhosis
(312,000 deaths) (Lozano et al. 2012). As a re-
sult, HBV infection was ranked 15th among all
causes of human mortality (Lozano et al. 2012).

However, the burden of HBV infection is
geographically disparate, dependent on the

differing modes of transmission predominant
in the population and the resulting age at in-
fection, which determines the probability of
progression to chronic infection. In addition,
the epidemiology of HBV infection globally is
changing because of the impact of universal in-
fant vaccination programs (Chang et al. 1997;
Liang et al. 2009; Ott et al. 2012; Zoulim and
Durantel 2015), and through migration be-
tween high- and low-prevalence populations
(Hahne et al. 2004; Marschall et al. 2008; Kowd-
ley et al. 2012; MacLachlan et al. 2013).

EPIDEMIOLOGY AND TRANSMISSION

HBV is transmitted through exposure to infect-
ed blood and bodily fluids ( particularly semen
and vaginal secretions). HBV survives for pro-
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longed periods outside the body (Lok and
McMahon 2009). Although HBV has been de-
tected in saliva, tears, breast milk, sweat, and
urine, there is minimal evidence of transmission
through exposure to these fluids where no blood
is present, and breastfeeding has not been shown
to increase risk of infection (Zheng et al. 2011).
Most infections worldwide are acquired
through perinatal transmission at birth, through
horizontal transmission to /between young chil-
dren, through sexual contact, and through in-
jecting drug use (Lok and McMahon 2009).
Other routes of transmission, which have de-
clined in frequency with the implementation
of control measures, include through contami-
nated blood or blood products and unsafe med-
ical practices; however, health care associated
infection remains a significant concern in both
resource-poor (Arankalle et al. 2011) and well-
resourced settings (Thompson et al. 2009).
The epidemiology of hepatitis B can be de-
scribed in terms of the prevalence of hepatitis
B surface antigen (HBsAg) in a population,
broadly classified into high- (>8% HBsAg
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prevalence), intermediate- (2%—7%) and low-
prevalence (<2%) areas (Previsani and Lav-
anchy 2002). These broad categories are useful
for understanding the predominant patterns of
transmission and outcomes for infection, as well
as the relative population burden of the conse-
quences of chronic hepatitis B, including liver
cancer (Fig. 1).

High-Prevalence Populations

In countries where chronic HBV infection af-
fects more than 8% of the population, the ma-
jority of these individuals were infected at birth
or in early childhood, when the risk of progres-
sion to chronicity is high (Lavanchy 2004).
High-HBV prevalence is common in much of
the Asia Pacific and sub-Saharan African re-
gions of the world. Globally, it has been estimat-
ed that 45% of the world’s population lives in an
area of high prevalence (Mahoney 1999). There
is evidence to suggest that vertical transmission
is more common in Asia than in Africa, where a
greater proportion of women are highly infec-

Figure 1. Global prevalence of hepatitis B virus infection. (From the Centers for Disease Control 2012.)

2 Cite this article as Cold Spring Harb Perspect Med 2015;5:a021410


http://perspectivesinmedicine.cshlp.org/

Downloaded from http://perspectivesinmedicine.cshlp.org/ on August 18, 2024 - Published by Cold Spring Harbor Laboratory Press

fco;ﬁ\b Cold Spring Harbor Perspectives in Medicine

PERSPECTIVES

Voo’

www.perspectivesinmedicine.org

tious at childbearing age, relating in part to pre-
dominant HBV genotypes that influence the like-
lihood of HBeAg positivity and high levels of
HBV DNA during peak childbearing ages (Gold-
stein et al. 2005; Kramvis and Clements 2010).

The potential impact of infant vaccination
against HBV (see Zoulim and Durantel 2015) is
obviously greatest in high-prevalence popula-
tions. In such populations where universal in-
fant vaccination was implemented early, not
only has HBsAg dropped profoundly, but there
is some evidence for significant reductions in
liver cancer incidence among age cohorts eligi-
ble for free vaccine (Chang et al. 2009; Plymoth
et al. 2009). In China, the prevalence of HBsAg
fell from 9.7% to 1.0% in children aged less than
5 years (Liang et al. 2009), preventing an esti-
mated 16 to 20 million cases of chronic hepatitis
B. In other settings, such as the Gambia Hepa-
titis Intervention Study, the protective efficacy
of infant vaccination in preventing chronic
HBV infection was reported as ~95% (Plymoth
et al. 2009).

Intermediate-Prevalence Populations

Regions of the world in which HBV prevalence
is classified as intermediate (2%—7%) include
North Africa and the Middle East, parts of East-
ern and Southern Europe, parts of Latin Amer-
ica, and South Asia. These represent a similar
proportion of the global population to high-
prevalence areas (slightly more than 40%)
(Trépo et al. 2014). In these regions, transmis-
sion occurs either perinatally or horizontally
(Lavanchy 2004). Although the predominant
mode of transmission varies according to coun-
try, perinatal acquisition is thought to be less
common in intermediate compared with high-
prevalence countries, owing to a lower preva-
lence of high infectivity among women of child-
bearing age (Mahoney 1999).

As discussed above, the categorization of
prevalence is subject to change with the impact
of immunization and other prevention pro-
grams, and a number of countries previously
categorized as high prevalence are now estimat-
ed to have a population seroprevalence below
8% (Chang et al. 2009; Liang et al. 2009). This
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decrease in prevalence through the impact of
vaccination has also been shown in interme-
diate-prevalence countries in Europe (Salleras
et al. 2005; Sagnelli et al. 2014).

Low-Prevalence Populations

People living in low-HBV-prevalence countries
make up the minority of the global population
(~12%), and include Australia, Asia, Northern
and Western Europe, Japan, North America,
and some countries in South America.

In low-prevalence areas, the incidence of
vertical and horizontal transmission in child-
hood is low, with most incident infections oc-
curring in adolescence and adulthood through
sexual contact, injecting drug use, and other
blood-related exposures, including historically
in healthcare settings.

A recent systematic review suggested that
worldwide, 1.2 million people who inject drugs
(PWID) are living with chronic hepatitis B
(range 0.3—2.7 million), and 6.4 million have
previously been exposed (Nelson et al. 2011).
Regions with a low overall prevalence of chronic
hepatitis B (CHB) but a relatively high burden
of PWID living with CHB include Eastern Eu-
rope (280,000; 22.8% of the global total), and
North America (272,500; 22.2% of the global
total). Other people at increased risk of acquir-
ing HBV in adulthood include those who are or
who have been incarcerated, men who have sex
with men, sex workers, and homeless people
(Kowdley et al. 2012).

Global migration from higher prevalence to
lower-prevalence countries is also an important
determinant of the burden of chronic hepatitis
B in many countries, where the prevalence in
migrants generally reflects that of their country
of origin. In many otherwise low-prevalence
countries, the majority of people living with
chronic HBV were born overseas in endemic
areas (Hahne et al. 2004; Marschall et al. 2008;
Kowdley et al. 2012; MacLachlan et al. 2013).

Indigenous Peoples

In many areas, indigenous peoples experience a
higher prevalence of CHB and also an increased
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burden of associated liver disease. This was first
documented among Aboriginal and Torres
Strait Islander people in Australia, leading to
HBsAg initially being named the “Australia an-
tigen” (Blumberg et al. 1965). However, many
other First Peoples—including Maori, Indige-
nous Taiwanese, Indigenous peoples of the
Amazon, Native North Americans, and Inuit
peoples of the circumpolar regions—have sub-
sequently been noted to have a higher prevalence
of CHB (Mahoney 1999; Harpaz et al. 2000;
Robinson et al. 2005; Viana et al. 2005; Wein-
baum et al. 2008; Graham et al. 2013). Other
specific ethnic groups have been shown to have
a higher prevalence of CHB in countries, such as
India (Batham et al. 2007) and China (Liang
et al. 2009).

The reason for higher prevalence among in-
digenous peoples is not completely understood,
but is likely to be multifactorial. Possible con-
tributions include earlier age of pregnancy (re-
lating to greater likelihood of high-maternal vi-
ral load among women with CHB), greater
residential density, specific HBV genotypes
(Davies et al. 2013), practices eliciting blood-
to-blood contact including ritual body modifi-
cation or scarification, and inadequate access to
timely vaccination and other elements of effec-
tive primary health care, exacerbated in some
circumstances by residence in remote locations.

Global Estimates of Hepatitis B Prevalence

Recent estimates of global CHB infection prev-
alence were developed following a systematic
literature review and subsequent age-specific es-
timation of global HBsAg prevalence for the
years 1990 and 2005, published in 2012 (Ott et
al. 2012). This collaboration between the World
Health Organization and the U.S. Centers for
Disease Control emphasized the regional differ-
ences in prevalence discussed above, and also
highlighted reducing population hepatitis B
prevalence, predominantly attributable to the
influence of infant hepatitis B vaccination.

The highest prevalence of up to 12% among
adults was estimated to occur in Western sub-
Saharan Africa, followed by East and Southeast
Asia and the remaining parts of sub-Saharan

Africa with estimates of ~5%—7% HBsAg prev-
alence among adults. The lowest-prevalence ar-
eas remain Northern and Western Europe and
North America. At a global level, it was estimat-
ed that the prevalence of CHB reduced from
4.2% in 1990 to 3.7% in 2005, resulting in an
estimate of 240 million people living with
chronic hepatitis B in 2005 (Ott et al. 2012).

Global Estimates of Mortality Attributable
to Hepatitis B

The Global Burden of Disease Study 2010 (GBD
2010) shows an increasing burden of mortality
attributable to liver disease, including hepatitis
B (Lozano et al. 2012). Earlier GBD studies had
not categorically assigned deaths from cirrhosis
and liver cancer to their ultimate causes, argu-
ably contributing to the underestimated impact
of viral hepatitis on human health (Cowie et al.
2013). This is reflected in the historical lack of
public health priority for viral hepatitis globally
(Lemoine et al. 2013; see www.who.int/csr/
disease/hepatitis/GHP_framework.pdf), par-
ticularly given that many of these deaths are
preventable.

In GBD 2010, the total number of deaths
attributable to hepatitis B was 786,000, of which
132,200 (17%) were estimated to be caused by
acute hepatitis B, 341,400 (43%) were caused by
liver cancer, and 312,400 (40%) were caused by
cirrhosis (Lozano et al. 2012). This represents a
substantial change over the preceding two de-
cades (Table 1).

As a result, GBD 2010 estimates hepatitis B
to be the 15th ranked cause of human death
(Lozano et al. 2012). When considered together
with deaths attributable to hepatitis C, these
infections resulted in 1.29 million deaths in
2010, ranking ninth as a cause of human mor-
tality (Cowie et al. 2013). For comparison, in
recently published GBD data for 2013, HIV/
AIDS was estimated to have caused 1.34 million
deaths, tuberculosis for 1.29 million deaths, and
malaria for 854,000 deaths (Murray et al. 2014).

The increasing recognition of the burden of
viral hepatitis globally has led to increased in-
ternational attention, represented by the pass-
ing of resolutions in the World Health Assembly
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Table 1. Global Burden of Disease Study estimates of the attributable mortality of hepatitis B, 1990-2010

1990

2010

Total hepatitis B attributable deaths

520,400

786,000

Acute hepatitis B
Liver cancer secondary to hepatitis B
Cirrhosis secondary to hepatitis B

68,600 (46,700—84,400)
210,200 (176,900—239,400)
241,700 (198,500—270,500)

132,200 (91,100—169,700)
341,400 (290,100-402,600)
312,400 (270,800-378,300)

Data in parentheses have 95% uncertainty intervals. (Adapted from data in Lozano et al. 2012.)

and creation of a Global Hepatitis Programme
by the World Health Organization (see below).

NATURAL HISTORY

Infection and Immunity

The natural history of CHB can be complex, and
varies significantlyunder theinfluence ofavariety
of host and viral factors (Table 2). Host factors
include sex, age at infection, and the presence of
comorbidities, coinfections, and exposure to al-
cohol, tobacco, and dietary aflatoxin (Fattovich
etal. 2008; El-Serag 2012; Trépo et al. 2014). Viral
factors that affect natural history include geno-
type and, possibly, the presence of specific muta-
tions associated with progressive liver disease
(Kramvis and Kew 2005; Fattovich et al. 2008).
As discussed by Tan et al. 2015, the like-
lihood of progression to chronicity, following

Table 2. Factors associated with progression to cir-
rhosis and hepatocellular carcinoma (HCC) in peo-
ple living with chronic hepatitis B

High levels of HBV replication

Coinfection with hepatitis C, hepatitis
D, or HIV

Genotype (C > B)

Age >40 years and /or longer
duration of infection

Male sex

Presence of cirrhosis (for
development of HCC)

Race (African, Asian)

Family history of HCC

Other factors Heavy alcohol consumption

Aflatoxin exposure

Tobacco

Adapted from data in Fattovich et al. (2008), Lok and
McMahon (2009), El-Serag (2012), and Trépo et al. (2014).

Viral factors

Host factors

infection with HBYV, is predominantly deter-
mined by age at infection. Infants infected at
birth develop chronic infection in 90% of cases,
whereas for children aged between 1 and 5 years,
this falls to 25%—30%, and, for immunocom-
petent adults, the likelihood of progression to
chronicity is ~5% (Edmunds et al. 1993). This
highlights the importance of primary preven-
tion through vaccination in infancy to
prevent long-term adverse outcomes of HBV,
particularly in high-HBV-prevalence popula-
tions (Zoulim and Durantel 2015).

For individuals with CHB acquired early in
life, the course of infection often follows a series
of phases determined by the interplay between
viral replication and the host’s immune re-
sponse. These phases, described in more detail
in Tan et al. (2015), are:

e immune tolerance—high infectivity, little
ongoing liver damage;

e immune clearance—variable infectivity, ac-
tive inflammation of the liver;

e immune control—low infectivity, little on-
going liver damage; and

e immune escape—variable infectivity, recur-
rent liver inflammation.

In early life, CHB generally involves asymp-
tomatic infection and does not result in signifi-
cant liver damage (Fattovich et al. 2008). How-
ever, HBV still accounts for a considerable
number of hepatocellular carcinoma (HCC)
cases in children living in endemic areas and
incidence of HCC in children has decreased
since the implementation of universal vaccina-
tion in some countries, such as Taiwan (Chang
et al. 2009).

Cite this article as Cold Spring Harb Perspect Med 2015;5:a021410 5


http://perspectivesinmedicine.cshlp.org/

Downloaded from http://perspectivesinmedicine.cshlp.org/ on August 18, 2024 - Published by Cold Spring Harbor Laboratory Press

fco;ﬁ\b Cold Spring Harbor Perspectives in Medicine

PERSPECTIVES

Voo’

www.perspectivesinmedicine.org

J.H. MacLachlan and B.C. Cowie

Elevated baseline serum HBV DNA has been
shown to be associated with subsequent devel-
opment of cirrhosis (Iloeje et al. 2006) and HCC
(Chen et al. 2006); more recent evidence involv-
ing repeated measurement during follow-up has
further shown that the long-term persistence of
high-HBV DNA levels predicts HCC risk (Chen
et al. 2011), and that the association increases
along a gradient of viral load. A similar relation-
ship was shown with alanine aminotransferase
(ALT) level (Chen et al. 2011). Further study is
needed to determine whether these associations
are replicated in other populations, as these
studies have most commonly been conducted
in individuals of Asian background, and largely
those with hepatitis B genotype B or C.

Genotype

There is a strong relationship between HBV ge-
notype (see Lin and Kao 2015) and geography
worldwide, and genotype has been shown to
influence the natural history and, in turn, trans-
mission patterns of hepatitis B infection. The
distribution of genotypes worldwide is shown
in Table 3.

Table 3. Global distribution of hepatitis B virus geno-
types

Genotype Prevalent regions

A Sub-Saharan Africa (A1); Northern
Europe (A2); North America (A2);
Northern and Western Europe

B Eastern and Southeast Asia; Oceania;
North America

C North, East, and Southeast Asia; Oceania;
North America

D Southern and Eastern Europe; South-
Central Asia; Western Asia; North
Africa; Oceania

E West Africa

F North America; Latin America; the
Caribbean

G Western Europe; North America

H Latin America; the Caribbean

Regions based on the United Nations Population Dictio-
nary (United Nations Statistics Division 2013). (Adapted
from data in Kramvis et al. 2005, McMahon 2009, and
Trépo etal. 2014.)

Genotype also influences the progression
of viral infection through phases (see above),
which, in turn, determines infectivity and age
at transmission or infection. In Asia, where ge-
notypes B and C predominate, transmission is
most commonly vertical at the time of birth;
where genotypes A, D, and E are most common,
such as Africa, Eastern Europe, and the Middle
East, transmission is more commonly horizon-
tal in early childhood (McMahon 2009).

HBV genotypes and subgenotypes may also
have relevance to hepatitis B control efforts
through vaccination. Mismatch between the
strain used to derive hepatitis B vaccine (sero-
type adw) and that which is prevalent in a given
population may result in increased vaccine es-
cape and reduced efficacy at a population level
(Viviani et al. 2008; Davies et al. 2013).

COINFECTION

Overlapping patterns of endemicity are ob-
served between HBV and other blood-borne vi-
ruses because of shared modes of transmission.
This can result in HBV coinfection with hepa-
titis C virus (HCV), hepatitis D virus (HDV),
and HIV, and can include multiple coinfections.
Coinfection with HBV and one or more of the
other blood-borne viruses is associated with
modification of the natural history of liver dis-
ease and typically poorer outcomes than are
observed in HBV mono-infection. Given this
increased risk of complications, prevention of
coinfection in those living with HBV (through
harm reduction) or with HCVor HIV (through
HBV vaccination) is of high priority.

HIV

Of the estimated 29.2 million individuals living
with HIV globally (Murray et al. 2014), between
5% and 10% are thought to be living with HBV
coinfection (Puoti et al. 2008; Thio 2009; Kour-
tis et al. 2012), representing ~1.7—3.5 million
people. As a proportion of the estimated 240—
350 million people living with CHB worldwide,
this represents a prevalence of HIV coinfection
of ~0.5%—1.5%. The frequency of coinfection
varies considerably according to population
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group and region, and is related to both CHB
and HIV endemicity and transmission patterns.

In low-HBV-prevalence countries, HBVand
HIV transmission largely occur in adulthood
through sexual contact and injecting drug use;
and although overall prevalence of coinfection
is low, it can be significant in some groups, such
as men who have sex with men and people who
inject drugs (Kourtis et al. 2012). In some pop-
ulations, up to 25% of people living with HIV
are also infected with HBV (Thio 2009).

In addition to adverse impact on the natural
history of CHB, antiretroviral treatment in the
setting of coinfection can be more complex ow-
ing to the potential of selecting for resistance
mutations in HBYV, the possibility of immune
reconstitution flares in hepatitis B on initiation
of antiretroviral therapy, and poor outcomes
when HBV-active regimens are inadvertently
ceased (Thio 2009). In people with more ad-
vanced immunodeficiency, the efficacy of hep-
atitis B vaccination is also reduced (Landrum
et al. 2011).

In the era of increased access to antiretrovi-
ral therapy, liver disease is a major cause of non-
AIDS-related mortality in individuals living
with HIV (Puoti et al. 2008; Sulkowski 2008).
In contrast, the scaling up of access to antiretro-
viral regimens in low-resource settings, which
are also endemic for CHB, can lead to a situa-
tion in which the only people able to access
treatment for hepatitis B are those who are co-
infected with HIV (Cowie et al. 2013; Lemoine
et al. 2013). Although this increased access for
those at greater risk for progressing to advanced
liver disease is a very positive development, the
lack of access to those living with HBV mono-
infection in these countries remains a substan-
tial concern.

HCV

Like HBV infection, HCV is one of the most
common chronic infectious diseases world-
wide, affecting an estimated 150 to 170 million
people globally (Mohd Hanafiah et al. 2013;
see www.who.int/csr/disease/hepatitis/GHP_
framework.pdf). Between 7 and 20 million are
thought to be coinfected with HBV, or ~2%—
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8% of the total number living with chronic
HBV (Wu and Liu 2012). Reflecting the epide-
miology of HCV in general, risk factors for HCV
coinfection in people living with CHB include
injecting drug use, a history of blood transfu-
sion, and other parenteral exposures. Regional
differences in prevalence are observed within
some countries (Gaeta et al. 2003; Li et al.
2013).

There is evidence that HCV coinfection in
people living with CHB increases the risk of pro-
gression to cirrhosis and HCC (Donato et al.
1998; Shi et al. 2005; Amin et al. 2006; Fattovich
et al. 2008; Lok and McMahon 2009; Oh et al.
2012). The effect of coinfection on risk has been
shown to vary between HBV-endemic, HCV-
endemic, and low-prevalence areas (Cho et al.
2011).

HDV

HDV is a satellite RNA virus, which only infects
individuals also infected with HBV (Rizzetto
2009). Globally, HDV infection occurs in ~5%
of those living with HBV; however, the preva-
lence of coinfection varies widely and, in many
areas, is not known (Hughes et al. 2011). HDVis
transmissible through blood-borne, sexual, per-
cutaneous, permucosal, and perinatal means,
although perinatal transmission is less common
than for HBV. The predominant modes of trans-
mission are thought to be through intrafamilial
horizontal transmission (such as between young
children), sexual, injecting drug use, and other
parenteral exposures, such as unsafe medical
procedures (Hughes et al. 2011).

Although the pattern of HDV endemicity is
related to HBV, many areas that have high-HBV
prevalence do not have significant rates of HDV.
HDV endemic areas have traditionally included
Central Africa, the Horn of Africa, the Amazon
Basin, Eastern and Mediterranean Europe, the
Middle East, and parts of Asia (Rizzetto et al.
1990; Hughes et al. 2011).

However, the prevalence of HDV has been
shown to be declining in a number of regions,
such as Southern Europe (Gaeta et al. 2000),
thought to be associated with the improvement
of primary HBV prevention through vaccina-
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tion, harm reduction in people who inject drugs,
and general improvement in socioeconomic
conditions. Conversely, prevalence has shown
an increase in some previously low-prevalence
areas, predominantly caused by increasing mi-
gration from endemic areas (Wedemeyer et al.
2007; Shadur et al. 2013).

Coinfection with HDV is associated with a
higher likelihood of progressions to cirrhosis
and related mortality; however, the impact of
HDV on HCC risk specifically remains uncer-
tain (Wedemeyer 2010; Hughes et al. 2011).

EPIDEMIOLOGY OF HCC AND HBV

HCC is a major adverse outcome of HBV infec-
tion, and an important cause of mortality in a
global context. In 2012, 782,000 people were
diagnosed with liver cancer and it caused
746,000 deaths (Ferlay 2012), with HCC mak-
ing up the vast majority of all liver cancers (Je-
mal et al. 2011). As a cause of cancer morbidity
and mortality, this makes liver cancer the sec-
ond most common cause of cancer death world-
wide, responsible for one in ten cancer deaths.

The burden of liver cancer is geographically
disparate, and, in 2012, nearly two-thirds of all
liver cancer cases were in the Western Pacific
world region. This disproportionate impact is
largely driven by high incidence in China, where
half of worldwide liver cancer cases occurred.
Other regions of high burden include the Africa
region, where, although the number of cases is
much lower, the relative burden is high, with
liver cancer ranking as the fourth most common
cancer, and the Eastern Mediterranean region,
where it ranks as fifth most common. This geo-
graphic distribution is largely driven by HBV,
which is estimated to be responsible for most
cases of HCC globally (Jemal et al. 2011; Lozano
et al. 2012).

Given the high variation in HBV prevalence
globally and the importance of HBV as a cause
of HCC, there is a clear geographic relationship
between HBV prevalence and the burden of
HCC (see Figs. 1 and 2). The attribution of
HBV as a cause of HCC is dependent on HBV
prevalence, and the proportion of cancers at-
tributable to HBV varies considerably accord-

ing to region. HBV is estimated to cause around
a quarter of liver cancer cases in developed
countries but up to 60% in developing coun-
tries (Jemal et al. 2011). In China, up to 90% of
liver cancer is attributable to HBV (Gust 1996).
This also influences the overall etiology of liver
disease according to country, with those of
high-HBV prevalence shown to have a relatively
higher ratio of HCC compared with cirrhosis-
related liver deaths.

The disproportionately high incidence of
HCC in some regions is also influenced by other
factors, such as the presence of aflatoxin B1 con-
tamination, which has a synergistic relationship
with HBV in promoting HCC development.
HBV genotype is another factor that is geo-
graphically determined and related to HCC in-
cidence, with studies demonstrating that in the
Asia-Pacific region, genotype C is associated
with more rapid progression to HCC than geno-
type B. Genotype D has also been shown to lead
to higher incidence of HCC than genotype A in
those areas inwhich it is prevalent, such as North
America and Western Europe (El-Serag 2012).

Survival following liver cancer diagnosis
remains poor even in well-resourced health sys-
tems with multiple therapeutic options, includ-
ing liver transplantation (Nguyen et al. 2009).
For example, despite the substantial improve-
ments in cancer mortality overall, liver cancer
mortality continues to increase in these settings,
with liver cancer the fastest increasing cause of
cancer death in the United States and Australia
(MacLachlan and Cowie 2012; El-Serag and
Kanwal 2014). This emphasizes the need for
increased attention to diagnosis, management,
and treatment of hepatitis B (along with hepa-
titis C and other causes of chronic liver disease),
with increasing evidence that antiviral therapy
can substantially reduce the incidence of liver
cancer (Papatheodoridis et al. 2010).

THE GLOBAL HEPATITIS PROGRAMME
OF THE WORLD HEALTH ORGANIZATION

The World Health Assembly adopted resolution
WHAG63.18 in May 2010 in recognition of the

increasing burden of viral hepatitis on global
health (see apps.who.int/gb/ebwha/pdf_files/
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Figure 2. Global incidence of liver cancer, age standardized rates per 100,000 population, 2012 in (A) males, and

(B) females. (Data from Ferlay 2012.)

WHA63/A63_R18-en.pdf). In response, the
World Health Organization (WHO) established
the Global Hepatitis Programme in Geneva,
with focal points in each WHO regional office,
to coordinate global efforts to address viral hep-
atitis and to support member states in develop-
ing the necessary capacity and policies to reduce
the burden of viral hepatitis globally.

An early undertaking of the WHO Global
Hepatitis Programme was to publish, in Decem-
ber 2012, the “Prevention and Control of Viral
Hepatitis Infection: Framework for Global Ac-
tion” (see www.who.int/csr/disease/hepatitis/
GHP_framework.pdf). The goal of the WHO

viral hepatitis strategy is to reduce transmission,
morbidity, mortality, and socioeconomic im-
pact of viral hepatitis globally, using a health
systems approach. The framework presented
in this publication consists of four axes:

Axis 1. Raising awareness, promoting partner-
ships and mobilizing resources;

Axis 2. Evidence-based policy and data for ac-
tion;

Axis 3. Prevention of transmission; and

Axis 4. Screening, care, and treatment.
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From the perspective of enhanced epidemi-
ological information, proposed activities under
Axis 2 include updating global prevalence esti-
mates for viral hepatitis, developing standards
for communicable disease surveillance relating
to viral hepatitis, and provision of guidance for
serological surveys to monitor trends and eval-
uate the impact of prevention measures.

Appropriate implementation of this frame-
work will require substantial political commit-
ment and mobilization of funding at national,
regional, and global levels. However, with in-
creasing recognition that viral hepatitis is a ma-
jor cause of human deaths—on a comparable
scale to HIV/AIDS, tuberculosis, and malaria
(Lozano et al. 2012; Cowie et al. 2013)—it is
essential that the opportunity to reduce the bur-
den of viral hepatitis, including hepatitis B, is
realized.

CONCLUDING REMARKS

The burden of adverse outcomes related to hep-
atitis B on individuals and communities, par-
ticularly in high-prevalence populations, is in-
creasingly recognized. Although ensuring high
coverage of infant vaccination will have a pro-
found impact on this burden in coming decades,
attention must be given to comprehensive policy
responses now. Understanding the epidemiolo-
gy of HBV infection will enable evidence-based
and cost-effective public health and clinical in-
terventions within countries and at the global
level.
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