wJ

World Journal of
Hepatology

Online Submissions: http:/ /www.wjgnet.com/1948-51820ffice

wjh@wjgnet.com
doi:10.4254/ wijh.v4.i3.68

World | Hepatol 2012 March 27; 4(3): 68-73
ISSN 1948-5182 (online)
© 2012 Baishideng. All rights reserved.

TOPIC HIGHLIGHT

Francesca Cainelli, MD, Series Editor

Hepatitis A: Epidemiology and prevention in developing

countries

Elisabetta Franco, Cristina Meleleo, Laura Serino, Debora Sorbara, Laura Zaratti

Elisabetta Franco, Laura Zaratti, Department of Public Health,
University Tor Vergata, via Montpellier 1, 00133 Rome, Italy
Cristina Meleleo, Laura Serino, Debora Sorbara, Specializa-
tion School for Hygiene and Preventive Medicine, University Tor
Vergata, via Montpellier 1, 00133 Rome, Italy

Author contributions: Franco E designed the research; Mele-
leo C, Serino L, Sorbara D and Zaratti L performed the literature
search and evaluation; all authors contributed to writing the paper.
Correspondence to: Elisabetta Franco, MD, Professor of Hy-
giene, Department of Public Health, University Tor Vergata, via
Montpellier 1, 00133 Rome, Italy. franco@med.uniroma?2.it
Telephone: +39-06-72596122 Fax: +39-06-2025285
Received: February 28, 2011 Revised: March 14, 2012
Accepted: March 17, 2012

Published online: March 27, 2012

Abstract

Hepatitis A is the most common form of acute viral
hepatitis in the world. Major geographical differences in
endemicity of hepatitis A are closely related to hygienic
and sanitary conditions and other indicators of the level
of socioeconomic development. The anti-hepatitis A vi-
rus (HAV) seroprevalence rate is presently decreasing in
many parts of the world, but in less developed regions
and in several developing countries, HAV infection is
still very common in the first years of life and seroprev-
alence rates approach 100%. In areas of intermediate
endemicity, the delay in the exposure to the virus has
generated a huge number of susceptible adolescents
and adults and significantly increased the average age
at infection. As the severity of disease increases with
age, this has led to outbreaks of hepatitis A. Several
factors contribute to the decline of the infection rate,
including rising socioeconomic levels, increased access
to clean water and the availability of a hepatitis A vac-
cine that was developed in the 1990s. For populations
with a high proportion of susceptible adults, implement-
ing vaccination programs may be considered. In this
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report, we review available epidemiological data and
implementation of vaccination strategies, particularly
focusing on developing countries.
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INTRODUCTION

Hepatitis A is the most common form of acute viral
hepatitis worldwide. The first description of hepatitis
(epidemic jaundice) is generally attributed to Hippocrates
and outbreaks of hepatitis A have been recognized for
centuries, affecting both military and civilian popula-
tions'".

The hepatitis A virus (HAV) is a small non-enveloped
single-stranded RNA virus. It is thermostable and acid-
resistant. For some time after its identification, HAV was
thought to be an enterovirus; in 1991, it was sub classi-
fied as a member of the Hepatovirus genus of the family
Picornaviridae. HAV replicates in hepatocytes and inter-
feres with liver function, sparking an immune response
that causes liver inflammation. HAV is acquired by the
fecal-oral route. Person-to-person transmission is com-
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mon and generally limited to close contacts”.

A typical symptomatic presentation includes non
specific prodromal symptoms with variable combinations
of fever, malaise, weakness, anorexia, nausea, vomiting,
arthralgias and myalgias. Prodromal symptoms tend to
decrease with the onset of jaundice, although anorexia,
malaise and weakness may persist or increase transiently.
Jaundice lasts for several weeks and is followed by a
convalescent period. The peak infectivity occurs during
the two weeks before the onset of jaundice or elevation
of liver enzyme levels when the concentration of virus
in the stool is highest. When jaundice appears, the viral
concentration in the stool declines and most patients are
noninfectious after one week™”.

The expression of clinical symptoms varies greatly
with the age of the infected person. Approximately 50%
of children with hepatitis A under the age of 6 years are
asymptomatic, with most of the remaining having mild
symptoms, often not recognized as hepatitis. Less than 5%
of children below 4 years of age and less than 10% of
children between ages 4 and 6 years with hepatitis A de-
velop jaundice. Starting from 6 years of age to adulthood,
more than 75% develop the characteristic illness traits
with jaundice and dark urine™. Although rare, HAV in-
fection can cause acute liver failure and death (in approxi-
mately 0.2% of clinical cases) and this risk increases with
age and the presence of chronic liver diseasc”.

Acute hepatitis A symptoms are similar to those of
other viral hepatitis and serological testing for the detec-
tion of immunoglobulin M (IgM) antibodies to HAV
(anti-HAV) is required to confirm the diagnosis. IgM
anti-HAV is usually detectable when symptoms appear
and concentrations decline to undetectable levels within
6 mo for most patients. However, cases of patients that
test positive for IgM anti-HAV more than 1 year after
infection have been reported. Immunoglobulin G (IgG)
anti-HAV appears early in the course of the infection and
remains detectable throughout the person’s lifetime. Total
anti-HAV tests are often used in epidemiological investi-
gations or to detect susceptibility to HAV but they do not
identify acute infection. Vaccines, available since the early
1990s, are not yet widely used, therefore most individuals

with anti-HAV acquired immunity through infection”

GLOBAL EPIDEMIOLOGY OF HEPATITIS A

Approximately 1.5 million clinical cases of hepatitis A
occur wotldwide annually but the rate of infection is
probably as much as ten times higher. The incidence rate
is strongly related to socioeconomic indicators and access

to safe drinking water: as incomes rise and access to clean
water increases, the incidence of HAV infection decreas-
es. The association of HAV infection risk with standards
of hygiene and sanitation, the age-dependent clinical ex-
pression of the disease, and lifelong immunity determine
the different patterns of HAV infection observed world-
wide.

The HAV endemicity level for a population is defined
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by the results of age-seroprevalence surveys; a systematic
review on the global prevalence of HAV infection was
recently published by the World Health Organization
(WHO)".

Areas of the world can be characterized as having
high, intermediate and low endemicity for hepatitis A.
In less developed countries with very poor sanitary and
hygienic conditions, HAV infection is highly endemic
and most persons become infected in early childhood.
Because infection occurs at an early age when the disease
is often asymptomatic, reported rates of the disease in
these areas are relatively low and outbreaks are not com-
mon. Areas of high endemicity include most of Africa,
Asia and Central and South America. Conditions which
contribute to the propagation of the virus among young
children in these areas include houschold crowding, poor
levels of sanitation and inadequate water suppliesm'ﬂ.

In developing countries and some regions of devel-
oped countries, which include Eastern Europe, parts of
Africa, Asia and America, sanitary and hygienic condi-
tions vary and some children avoid infection during early
childhood. Peak rates of infection commonly occur in
later childhood ot adolescence. Paradoxically, since HAV
transmission occurs in these areas in older age groups,
reported rates of hepatitis A can be higher than in less
developed countries where HAV transmission is more
highly endemic. Person-to-person transmission in large
community-wide epidemics accounts for a significant
amount of the disease in these areas. These outbreaks are
very difficult to control with standard measures like hand
washing and immune globulin administration to con-
tacts of cases. Outbreaks ate also observed in child cate
centers and schools and occasionally large food borne
epidemics occur, such as in Shanghai in 1988 where the
outbreak was associated with shellfish consumption[g]. In
some areas, conditions are such that disease trends are cy-
clical; HAV is transmitted in community-wide outbreaks
until the population is exhausted of susceptible persons,
after which there is a period of several years until a new
cohort of susceptible children reaches the age when clini-
cal disease is more frequent[3’6’7].

In most developed countties, such as North America,
Western Europe, Australia and Japan, sanitation and
hygienic conditions are generally good and infection
rates in children are generally low. Peak rates of infec-
tion and reported disease tend to be among adolescents
and young adults. In these areas, large community-wide
outbreaks with extended person-to-person transmission
can still contribute significantly to the burden of hepa-
titis A disease. In addition, occasional outbreaks in child
care centers ot residential institutions and food borne or
waterborne epidemics can occur. In some countries with
very low prevalence (e.g. Northern Europe), disease pre-
dominates among specific adult risk groups: travelers to
countries where hepatitis A is endemic; intravenous drug
users; and men with a history of homosexual behavior.
The prevalence of anti-HAV increases gradually with age, pri-
marily reflecting declining incidence, changing endemicity and
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a resultant lower childhood infection rate over time™ ***"".

PREVALENCE OF HEPATITIS A: FOCUS
ON DEVELOPING COUNTRIES

Africa

Information on HAV infection in Aftrica is limited. Avail-
able data shows that most of Africa remains a high en-
demicity region, with the exception of subpopulations in
some areas, such as white people in South Africa. In the
1990s, almost all black children in South Africa were anti-
HAV-positive by the age of 12 years and almost 100%
of black adults had antibodies to HAV before the age
of 20 years, while only 30%-40% of white adults were
anti-HAV-positive by the age of 20 years, rising to about
60% by the age of 40-49 years' "', North Aftica has an
intermediate level of anti-HAV seroprevalence. Stud-
ies from the 1980s showed neatly universal immunity in
many countries; a 100% immunity rate by age 10 years
was found in Algeria and nearly 100% of adults were
anti-HAV positive in Morocco. More recent data shows
that, in general, urban areas have experienced a decline
in hepatitis A infection, while rates in rural areas remain
high and the prevalence is generally lower in higher social

classes™.

The significant increase in the seroprevalence with
older age and lower social class was confirmed in a 2008
study in which 296 Egyptian children aged 2.5-18 years
of different social classes were tested to evaluate whether
to give HAV vaccine early in life or to leave children to
acquire natural immunity. Overall, 61.4% were seroposi-
tive; anti-HAV was detected in 27.3% of high and in 81%
of low social class children aged < 6 years'”

In Tunisia, child infection rates remain high with dif-
ferences between urban and rural settings, depending on
the development of the areas considered. In 2002, the
overall seroprevalence in an area of central Tunisia was
60% among students aged 5-23 years (44% in children <
10 years old, 58% in those 10-15 years of age and 83%
in those > 15 years of age). Regardless of age, serop-
revalence rates for HAV were significantly lower in urban
areas than in sub-urban and rural areas. At the age of 10,
21.3% of school children living in urban areas and 87.7%
of those living in rural areas had antibodies to HAV'™. In
a larger study performed in three different regions of Tu-
nisia in 2007, HAV seroprevalence was 84.0%, 90.5% and
91.7% in three groups with a mean age of 6.94, 12.84
and 20.71 years respectively'”.

In its recent report, WHO presents the information
about HAV seroprevalence in North Africa and Middle
East together because the trend of the infection is the
same in both regions. In Yemen in the 1980s, a near
100% seroprevalence was detected, while in a recent
study from Kuwait the prevalence of anti-HAV was 28%
in adults. The highest prevalence was among the group
with non educated parents, which reflects the relationship
of the disease to low social background[é’m].

Sub-Saharan Africa has some of the highest anti-
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HAV prevalence rates in the world and nearly all older
children and adults are naturally immunized. In Liberia
in the late 1970s, more than 80% of 4-5 year olds had
antibodies to HAV, which suggested an incidence rate of
45% per year between the first and fourth birthdays. In
the same period in Senegal, nearly 100% of children had
antibodies to HAV by age 5 years and in Nigeria more
than 90% of adults had HAV antibodies. In the 1990s in
Cameroon, adult prevalence was greater than 90% and
in Sierra Leone a study of urban schoolchildren found
a 97% prevalence rate. Although recent studies are not
available, it is likely that Sub-Saharan Africa continues to
have a very high HAV incidence rate and, correspond-
ingly, a very high seroprevalence rate from childhood ™.

Asia

HAV seroprevalence rates vary considerably among
countries in Asia, with some continuing to have high
rates and others making a transition to moderate or low
incidence.

Low endemicity areas include Japan and others coun-
tries such as Taiwan where the prevalence has decreased
markedly in the last years. In fact, while in the 1970s the
prevalence of anti-HAV in adults was more than 90%,
later studies show that in the Taipei metropolitan area,
the prevalence was nearly 0% and in the rural areas only
very few adolescents and young adults showed signs of
previous infection"”.

In the moderate endemicity countries, such as Korea,
Indonesia, Thailand, Sri Lanka and Malaysia, the available
data shows that the incidence rate may be decreasing,
at least in urban areas, and the age at infection increases
from very eatly to late childhood, which increases the risk
of outbreaks. The number of cases of adult hepatitis A
has progressively been increasing during the last several
decades in Korea. In addition, the pattern of age-specific
seroprevalence of anti-HAV has changed with economic
growth. The prevalence of anti-HAV in the 10-50 year
age range has declined rapidly during the last 3 decades.
As a result, this age group has a high risk for HAV infec-
tion and clinically overt hepatitis A is increasing in ado-
lescents and adules'™™".

In China and India, the two most populous countties
in the world that have shown a very rapid socio-econom-
ic development in the last years, many high endemicity
areas for HAV infection coexist with others, making a
transition to moderate incidence™”*".

Hepatitis A has been a relevant public health problem
in China. More than 300 000 cases of clinical hepatitis
A were reported during a shellfish-associated outbreak
in Shanghai in 1988; however, in the following two de-
cades, the annual national incidence rate of hepatitis A
dropped dramatically. In urban China in the eatly 1990s,
although up to one-half of 10 year olds had antibodies
to hepatitis A, the seroprevalence in most cities did not
reach 100%, even for those aged 60 and above, leaving
susceptible population groups and creating the possibility
of outbreaks. In 2006, two major hepatitis A incidents
occurred in China: one was an outbreak in a school in the
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south and the other was an epidemic involving multiple
HAV strains in the Autonomous Region of northwestern
China™*,

In India, heterogeneous pockets of susceptible and
exposed individuals may co-exist in different regions.
About 15 years ago, the cord blood anti-HAV level in In-
dian newborns was almost 100%, which in turn reflected
the maternal antibody prevalence. In recent studies, this
level has come down to 50%-60%. Some studies also
show that seroprevalence of HAV antibodies was lowest
in the 6 mo to 2 year age group and maximum exposure
to HAV occurred from 2 to 5 years of age. These obser-
vations may be the first indication of the epidemiological
shift of the age of acquisition of the HAV infection in
the community, even if the current available data does
not confirm a consistent decline in childhood HAV sero-
prevalence rates and increased susceptibility to HAV in
young adults™?,

Nowadays, in many other Asian countries, HAV infec-
tion is still highly endemic. Studies from Pakistan in the
1980s, 1990s and 2000s indicate that more than half of
children acquire immunity by their preschool years and
nearly all adolescents and adults are immune. Between the
1980s and 1990s in Nepal, nearly all adolescents were im-
mune by age 15. In Bangladesh, more than half of 5 year

olds and nearly all adolescents and adults are immune'”.

Central and South America

Latin American countries show many of the charac-
teristics of developing countries, with migration from
rural communities to cities leading to urban areas of low
income and social deprivation. Improvements in public
health programs and sanitary conditions have had an im-
pact on the epidemiological patterns of HAV infection
in developing economies and so previous studies show-
ing Latin America to be an area of high endemicity with
almost universal infection before the age of 10 years may
no longer be valid. It is, nevertheless, difficult to estimate
the exact incidence of hepatitis A because of the high
proportion of subclinical infection and anicteric disease
and the different surveillance programs. It has been esti-
mated that the real incidence is 10 times higher than that
reported ™",

The endemicity patterns continue to be high in sev-
eral Latin America countties, such as the Central and the
Caribbean areas, where studies performed between 1990
and 1999 showed a very high seroprevalence rate and
found that more than half of the children had developed
immunity by their second birthday and nearly all adults in
both rural and urban areas were immune to HAV'*".

Data from recent studies has shown that the preva-
lence of anti-HAV is decreasing in several South Ameri-
can countries, including Argentina, Bolivia, Brazil, Ven-
ezuela, Chile and Uruguay where there has been a shift
from high to medium endemicity. This shift was obtained
with the improvements in public health programs and
sanitary conditions in most parts of these areas™.

A multicenter study carried out between 1996 and
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1997 in six countries, including Mexico, the Dominican
Republic, Chile, Brazil, Venezuela and Argentina, showed
a general decrease in HAV seroprevalence rates compared
to previous reports, except for the Dominican Repub-
lic where a total prevalence of 89.0% was detected and
where the seroprevalence of HAV in children between 1
and 5 years of age was more than 50%. The seropreva-
lence rates were 81.0% in Mexico, 64.7% in Brazil, 58.1%
in Chile, 55.7% in Venezuela and 55.0% in Argentina. In
the 5-10 year old age group, seroprevalence rates have
also decreased compared with previous reports. This
suggests that the epidemiology is shifting from high to
intermediate endemicity, with the population susceptible
to HAV infection shifting from children to adolescents
and adults. Even in Mexico, where anti-HAV prevalence
remained high, it was shown that the average age at infec-
tion among children hospitalized with hepatitis increased
from 6 years in 1991-1993 to 10 years in 2003-2005.
Furthermore, data from Brazil, Argentina, Venezuela and
Mexico shows that HAV seroprevalence is significantly
lower in people living in medium and high socioeconom-
ic conditions'™™.

In the same six countries, a seroepidemiological study
was undertaken in 2002-2003 to determine whether this
pattern has changed. Analysis of the different age groups
showed that at age 6-10 years, 30% of children in Chile
and 54%-55% in Brazil, Venezuela and Argentina had
been infected, compared with almost 70% in Mexico
and 80% in the Dominican Republic. At age 11-15 years,
nearly 90% in Mexico and 91% in the Dominican Repub-
lic had been infected, compared with 54% in Argentina,
62% in Venezuela, 60% in Brazil and 70% in Chile. By
age 31-40 years, over 80% of the populations in all six
countries had been exposed to HAV. In all of the coun-
tries except Brazil and Venezuela, the seroprevalence
of anti-HAV was significantly higher in females than in
males. In Mexico, Argentina and Brazil, anti-HAV sero-
prevalence was significantly higher in the low than in the
middle/high socioeconomic groups. Seroprevalence rates
in American Indian and Amazonian populations tend to
be higher, except for some extremely isolated villages.
The results show that there has been a shift from high to
medium endemicity of HAV infection in a large part of
Latin America, which may result in more clinical cases
in adolescents and adults and a greater potential for out-
breaks™™.

In Bolivia, studies performed in the same rural area in
1987 and ten years later showed a significant decrease in
the seroprevalence rates from 86.9% to 28.4% in children
less than 5 years of age, although rates in older children
and adults remained very high in both study years. Most
seroprevalence studies from Mexico and Venezuela per-
formed between the 1990s and 2000s showed that about
50% of 10 year olds were immune but significant differ-
ences in seroprevalence were related to socioeconomic
status'”.

In Argentina, a sharp reduction in the infection rate
was reached by the introduction of a universal HAV vac-
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cination program in 2005 and other countries, like Brazil

and Chile, are evaluating the possibility of introducing a
specific prevention policymm.

PREVENTION OF HEPATITIS A
INFECTION

Adequate supplies of safe drinking water and proper
disposal of sewage within communities, combined with
personal hygiene practices, such as regular hand washing,
reduce the spread of HAV"™, There was a marked reduc-
tion in virus transmission in most developed countries
several decades ago due to improvements in living stan-
dards, better sanitation and environmental conditions.
The same trend was observed during the 1990s in several
developing countries with increasing economic prospet-
ity. These changes occurred without a specific vaccination
strategy, underscoring the critical importance of environ-
mental and personal hygiene and sanitation to prevent
fecal-oral transmission of pathogensm.

Safe and effective inactivated hepatitis A vaccines
have been available since 1992 worldwide and are gener-
ally used in developed countties to protect risk groups
and stop outbreaks. The different vaccines are similar in
terms of efficacy and side-effects, highly immunogenic,
inducing antibodies to HAV that persist for at least 15
years. Based on current scientific evidence, protection
is considered to be life long after a complete hepatitis
A vaccination schedule (two doses). Long-term protec-
tion after a single dose needs to be further surveyed. The
vaccines can be delivered alone or in combination and
administered with flexible schedules™".

Vaccination policies range from being part of national
universal immunization programs for children to target-
ing at risk groups.

National immunization programs have been success-
ful, with good coverage rates and declines in incidence
up to 90%. Countries or regions that have implemented
universal immunization, e.g. Israel, Italy (Puglia), Spain
(Catalonia) and the United States, have demonstrated a
successful impact on the incidence of hepatitis A; the
data for the United States is particularly striking, with
evidence of a two-thirds decrease in admissions to hos-
pital and markedly lower medical expenditures between
1996 and 2004. Targeted policies, especially for travelers,
have also been shown to be effective and are adopted by
different countries and vaccination is included as post-
exposure prophylaxis of contacts’

In some rapidly developing countries, a new approach
to control and prevention of HAV epidemics using a vac-
cine is being considered. In South America, several trials
to evaluate the immunogenicity and safety of inactivated
HAYV vaccine were performed among Argentinean and
Chilean children®™", while cost-benefit studies were per-
formed in Brazil, where a hypothetical vaccination strat-
egy was developed to eliminate hepatitis AP,

In 2005 in Argentina, a universal hepatitis vaccination
with a single dose at 12 mo of age was implemented. Ar-
gentina's Ministry of Health was established to monitor
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the impact and follow up the strategy in order to evaluate
the need for a second dose. Surveillance data showed an
important decline in hepatitis A incidence rates in 2007,
when the rate recorded was the lowest in the last 12 years.
It is important to consider that these declines since 2005
have been unprecedented in magnitude and have been
observed in all age groups and regions, showing a marked
herd immunity effect. Brazil and Chile reassessed their
immunization policy after cost-effectiveness studies and
looking at the successful results of the areas where vac-
cines were introduced™.

In China, at the same time when lifestyles began
changing and the country's economy boomed, hepatitis
A vaccines were introduced. A safe and immunogenic
live attenuated HAV vaccine based on the H2 strain has
been developed and licensed by the Chinese State Drug
Administration. The vaccine meets the requirements of
China and WHO for the manufacture of biological sub-
stances and is now widely applied in the immunization
program to prevent HAV epidemics in China and other
countries, such as India””. Recent Indian studies with this
vaccine have confirmed its high immunogenicity and ex-
cellent safety proﬁleﬁng],

Recommendations for the use of the hepatitis A vac-
cine vary considerably among countries. Guidance from
WHO on hepatitis A vaccines emphasizes the need to
consider the cost-benefit and sustainability of various
prevention strategies in the context of the epidemiologi-
cal characteristics of the setting where vaccination is be-
ing considered. In more developed countries, hepatitis
A vaccine is primarily being used to protect persons at
increased risk, such as travelers to areas where hepatitis
A is endemic, men who have sex with men, or persons
with chronic liver disease. Hepatitis A vaccination cur-
rently has few indications in the areas of the world where
the infection is highly endemic and where most of the
population is already immune. In areas of intermediate
or high endemicity that are transitioning to a lower level
of transmission, shifts in the age-specific patterns of the
disease result in an increasing proportion of susceptible
adolescents and adults, often in urban areas or higher
socioeconomic classes, among whom outbreaks may oc-
P04

In these settings, HAV vaccination may be considered
on the basis on epidemiological and cost-effectiveness
studies.

CONCLUSION

Hepatitis A virus is still a major cause of infection and
disease in the world and heterogeneous pockets of sus-
ceptible and exposed individuals may co-exist in rapidly
developing societies. Thereafter, small localized or large
outbreaks of HAV infection will remain a threat in such
areas. The situation demands that conclusive guidelines
be produced for HAV vaccination in these communities
after characterizing them appropriately. WHO is in the
process of revising its position paper on hepatitis A, is-
sued in 2000, with a view to: update and evaluate the data
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on disease burden, epidemiology, vaccine products and

availability and immunization protection; review the use

of the vaccine in outbreaks and for contacts of cases;

and issue guidance to countries where the prevalence

rates are declining from high levels. In determining na-
tional policies, the results of appropriate epidemiological
and cost-benefit studies need to be carefully considered

and the public health impact weighed"®
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