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Hepatitis E virus

Hepatitis E virus (HEV) is a small, non-enveloped virus, approximately 27-34 nm in 
diamter. The virus has a polyadenylated, single-stranded RNA genome, approximately 
7.2 kilobases in length, with a positive polarity and a cap at its 5’-end. The viral 
genome contains short non-coding regions at both the 5’ and the 3’ ends, and contains  
three discontinuous and partially overlapping open reading frames. The largest open 
reading frame (ORF), known as ORF1, codes for viral non-structural proteins and 
contains several conserved domains, including putative methyltransferase, protease, 
helicase and RNA-dependent RNA polymerase. The ORF2 codes for the viral capsid 
protein, and the ORF3 for a small phosphoprotein with uncertain function. HEV is 
the only member of the genus Hepevirus and is placed in the family Hepeviridae. 

The genus Hepevirus consists so far of two species: (i) mammalian HEV, which 
causes human disease and infects several other mammalian species, in particular pigs;  
and (ii) avian HEV, which is responsible for big liver and spleen disease in chicken, 
and is known to infect other birds such as turkeys. The avian HEV is believed not to 
be transmitted to man. 

Viral genotypes

On genomic sequence analysis, human and swine HEV isolates group into four 
genotypes, namely genotypes 1, 2, 3 and 4, each with several subtypes. Avian isolates 
of HEV have a shorter (6.6 kb) genome with only approximately 50% sequence 
homology with mammalian isolates. These isolates thus constitute a genetically distinct 
group, which though initially proposed to be a fifth HEV genotype, appears to be a 
separate genus. All HEV genotypes share at least one major, serologically cross-reactive 
epitope and belong to a single serotype. Each HEV genotype appears to have a specific 
geographical distribution. 

Genotype 1 HEV has been isolated from human cases of epidemic and sporadic hepatitis 
E in parts of Asia and Africa, where the disease is hyperendemic. It has also been 
isolated from hepatitis E cases among travelers to these regions from low endemic areas.  
These isolates have a nucleotide sequence homology of more than 90% with each 
other. 

Genotype 2 sequences, first reported from an outbreak of hepatitis E in Mexico, have also 
been reported from western Africa (Nigeria and Chad). These isolates have nucleotide 
homology of only 75% (amino acid homology 86%) with genotype 1 isolates. 

Background
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Genotype 3 HEV was first identified in human cases of locally acquired hepatitis E 
in the United States (US); these genotype 3 US isolates showed 92% homology to 
each other but only 74–75% nucleotide homology to isolates from genotypes 1 and 2.  
Since then, genotype 3 isolates have been reported from human cases in several 
industrialized countries in Europe (United Kingdom [UK], France, Netherlands, Spain, 
Austria, Greece, Italy), Japan, Australia and New Zealand; some genotype 3 sequences 
have also been reported from Korea and Argentina. 

Genotype 4 HEV has been found in sporadic cases of acute hepatitis E from China, 
Taiwan, Japan and Vietnam. 

Animals and HEV

Several mammalian species (pigs, cattle, sheep, goats, horses, macaques, cats, dogs, 
rats and mice) show serological evidence of HEV infection. Of these, pigs have 
been studied the most extensively. HEV infection is very common in pigs, though it 
does not cause any clinical disease. Swine HEV, first identified in Midwestern USA,  
shares approximately 90%-92% and 79%-83% identity at the amino acid level in the 
ORF2 and ORF3 regions, respectively, with the Burmese and Mexican isolates of human 
HEV. It has now been found in pigs from nearly all parts of the world, irrespective 
of the endemicity level of hepatitis E in human populations in the same region.  
Swine HEV naturally infects pigs, leading to transient viremia and generation of 
antibodies that cross-react with human HEV strains. 

On phylogenetic analysis, swine HEV isolates belong to genotypes 3 and 4  
(genotype 3 in USA, Europe, Australia and Japan, and genotype 4 in Taiwan, China, 
Japan), depending on which of these genotypes is predominant among human cases 
in the particular geographical region. In addition, swine HEV isolates from Taiwan, 
Spain and Japan have shown a greater genetic similarity to human HEV isolates from 
these respective regions than to swine and human HEV isolates from the rest of the 
world. However, in India, where disease is highly endemic, swine HEV isolates have 
all been genotype 4, whereas all human cases studied have revealed genotype 1 HEV. 
In addition, genotype 3 HEV has been isolated from other animals, such as deer and 
wild boars. No animal HEV isolate belonging to genotype 1 or 2 has been reported to 
date. Occasional reports of isolation of HEV from rodents also exist. 

In experimental studies, genotype 3 isolates from humans and swine have been shown to 
cross species barriers and to infect specific pathogen-free pigs and non-human primates, 
respectively. In addition, genotype 4 HEV from Indian swine has been experimentally 
transmitted to primates. However, epidemic strains of HEV (genotype 1 and 2) have 
not yet been successfully transmitted to animals, indicating that these strains may not 
be capable of crossing the species barrier. 
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Transmission

HEV is excreted in feces of persons infected with this virus, and is transmitted 
mainly through the fecal-oral route, though other routes have also been described.  
Routes of transmission of HEV infection include: (i) fecal–oral transmission due to 
fecal contamination of drinking water; (ii) food-borne transmission from ingestion of 
products derived from infected animals; (iii) zoonotic transmission from animals to 
humans from exposure to infectious body fluids of infected animals; (iv) transfusion 
of infected blood products; and (v) vertical (materno-fetal) transmission. Of these, 
transmission through contaminated water is the most common. Zoonotic transmission 
of HEV appears to be common in hyperendemic areas. The exact contributions of the 
other routes of transmission to the disease burden of HEV remain unclear. In some 
cases, particularly cases in the low endemic regions and sporadic cases in hyperendemic 
regions, it is not possible to establish the route of acquisition of infection.

Two distinct patterns of epidemiology of hepatitis E have been observed in different 
geographical regions. These patterns seem to correlate with the disease prevalence.  
The frequency of various routes of transmission, the population groups affected 
and several disease characteristics differ sufficiently in the areas where hepatitis E 
is hyperendemic and where it is not, to merit separate discussion of each. The HEV 
genotypes prevalent in regions with different patterns of disease epidemiology vary, 
and these may determine some of the differences in disease epidemiology in these 
regions. 

HEV epidemiology in hyperendemic regions

In hyperendemic regions, outbreaks of hepatitis E are known to occur frequently,  
usually separated by a few years. The outbreaks are often large, and affect several 
hundred to several thousand persons. These are often related to consumption of drinking 
water contaminated with fecal material. Their time-course varies from unimodal 
outbreaks, which last a few weeks, to prolonged, multipeaked epidemics which last 
for over a year. The latter represent continued water contamination. The outbreaks 
frequently follow heavy rainfall and floods, which create conditions that favor mixing 
of human excreta with sources of drinking water, or in hot and dry summer months, 
possibly due to diminished water flow in rivers leading to an increased concentration 
of fecal contaminants. In Southeast Asia, recurrent epidemics have been shown to be 
associated with disposal of human excreta into rivers, and use of water from the same 
river for drinking, cooking and personal hygiene. These practices provide conditions 
that favor continuous fecal contamination of water.

Outbreaks of hepatitis E have occurred in underdeveloped urban areas with leaky 
water pipes passing through soil that is contaminated with sewage. Intermittent water  
supply in these areas leads to a negative pressure in pipes during periods of no flow, 
allowing inward suction of contaminants.

Few outbreaks related to food-borne transmission have been reported from 
hyperendemic areas. This may be due to a relatively long incubation period (at least up 
to 10 weeks), which makes it difficult to establish a relationship between consumption 
of a particular food and occurrence of disease. 
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Overall attack rates during hepatitis E outbreaks have ranged from 1% to 15%.  
The rates are highest among young adults (3%-30%); the reason for this is not clear. 
Lower attack rates among children are related probably to a higher proportion of 
asymptomatic infections than to rarity of infection. An alternative explanation may 
be that infection may be transmitted more efficiently among adults, and the rate of 
this infection among children is low. Males outnumber females in most outbreaks;  
this may be due either to their greater risk of exposure to HEV infection or to a greater 
propensity for clinical disease once infected. 

Hepatitis E outbreaks have characteristically been associated with a high attack rate and 
mortality among pregnant women. Furthermore, the rate of development of fulminant 
liver disease (acute liver failure) among those with symptomatic hepatitis E was also 
higher among pregnant women. Hepatitis E during pregnancy has also been associated 
with prematurity, low birthweight and an increased risk of perinatal mortality. 

In disease-hyperendemic areas, HEV infection also accounts for a large proportion 
of acute sporadic hepatitis in all age groups. In these regions, patients with sporadic 
hepatitis E closely resemble those of epidemic hepatitis E in age distribution,  
severity and duration of illness, propensity for poor prognosis among pregnant women, 
and absence of chronic sequelae. The routes of acquisition of infection in most patients 
with sporadic hepatitis E remain unclear. However, fecal contamination of water and 
of food are the most likely. 

Unlike several other enterically-transmitted infections, person-to-person transmission 
of HEV from either epidemic or sporadic cases is distinctly uncommon. The reason for 
this is not known. Even in situations with multiple cases in one family, the time interval 
between cases is short, indicating a shared, primary water-borne infection rather than 
person-to-person spread. 

Materno-fetal transmission of HEV infection has been reported. In regions 
hyperendemic for hepatitis E, presence of HEV viremia among healthy blood donors 
and transmission of this infection to transfusion recipients has been documented. 
However, the contribution of such transmission to the overall disease burden remains 
unclear. 

Genotype 1 HEV is the predominant cause of sporadic hepatitis and outbreaks of 
hepatitis E in hyperendemic regions. The role of zoonotic transmission of HEV in 
hyperendemic regions remains unclear. A study from India showed that genotype 4 is 
highly prevalent in pigs suggesting that swine is not the reservoir / source of human 
infection in highly-endemic region.

HEV epidemiology in low endemic regions

In low endemic regions, the disease accounts for only a minority of reported cases of 
acute viral hepatitis. Until a few years ago, most such cases were found to be related to 
travel to disease-hyperendemic areas. However, in recent years, solitary cases or small 
series of cases related to autochthonous transmission of hepatitis E in these regions 
have been recorded in the USA, Europe (including UK, France, the Netherlands, 
Austria, Spain, Greece and Germany), and developed, Asian–Pacific countries  
(Japan, Taiwan, Korea, Hong Kong, Australia and New Zealand). With declining 
incidence of hepatitis A and hepatitis B in these regions and increasing recognition 
of hepatitis E, it is possible that hepatitis E will become the most common cause of 
hepatitis in some of these regions. 
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In these areas, zoonotic transmission appears to play a major role in transmission 
of hepatitis E virus. Zoonotic spread was first suspected when genomic sequences 
of HEV isolates from two autochthonous cases in the USA were found to be more 
closely related to swine HEV than to human HEV isolates. This was supported 
by experimental cross-species transmission of human isolates to pigs, and of swine 
HEV to primates. The most direct evidence for zoonotic transmission was, however,  
provided by a cluster of Japanese cases in those who had consumed inadequately 
cooked deer meat a few weeks prior to the onset of illness. The genomic sequences of 
HEV isolated from these cases were identical to those from the leftover frozen meat, 
establishing foodborne transmission beyond doubt. In another case in Japan, wild boar 
meat was similarly implicated. Since then, genotype 3 or 4 HEV has been shown in pig 
livers sold for human consumption in several non-endemic regions, further supporting 
zoonotic, foodborne spread. 

Clinical characteristics

Hepatitis E can be associated with a variable clinical outcome. 

Disease-hyperendemic areas 

Clinical outcomes associated with HEV infection are quite diverse. It most commonly 
manifests as self-limiting, acute icteric hepatitis, which is indistinguishable from acute 
hepatitis caused by other hepatotropic viruses. The illness usually lasts for a few weeks, 
although some patients have a somewhat prolonged illness with prominent cholestatic 
manifestations. In a proportion of patients, the illness is particularly severe and presents 
as fulminant hepatitis (acute liver failure). Pregnancy is associated with increased risk 
of severe disease. In a few cases, subacute liver failure can also occur. 

Frequent detection of anti-HEV antibodies among residents of hyperendemic regions 
in the absence of a history of prior acute hepatitis indicates that asymptomatic or 
inapparent HEV infection is common. This is supported by the laboratory evidence 
of anicteric hepatitis E (elevated liver enzymes with normal bilirubin in serum and 
HEV viremia) among otherwise healthy persons residing in areas affected by hepatitis 
E outbreaks. 

In hyperendemic areas, HEV infection occurring in patients with pre-existing chronic 
liver disease of any etiology may lead to superimposed acute liver injury and clinical 
presentation with acute on chronic liver disease. Such patients may be at a higher risk 
of a poor outcome. In some patients, chronic liver disease may have been totally silent 
prior to superimposed HEV infection. 

In published reports, case-fatality rates have been in the range of 0.5% to 4%. However, 
these data may suffer from selection bias, as they are derived from hospitalized cases 
with more severe disease. In population surveys during disease outbreaks, mortality 
rates of 0.07–0.6% have been observed.
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Low-endemic areas 

In low-endemic countries, the disease is most often recognized when serological tests 
are undertaken in patients with unexplained hepatitis. Clinical illness in these patients 
is generally similar to that in hyperendemic regions. Some patients have anicteric illness 
with non-specific symptoms or asymptomatic transaminase elevation. In these regions, 
most patients have been middle aged or elderly men, who often had another coexistent 
disease. These differences may explain, at least partially, the somewhat higher rate of 
adverse outcomes in these patients than those in disease-hyperendemic areas. 

Conventionally, HEV infection has been thought to be self-limiting and was not known 
to cause chronic infection. However, a French group recently described chronic HEV 
viremia and liver enzyme elevation in a small series of solid-organ transplant recipients 
receiving immunosuppressive drugs. All patients had genotype 3 HEV. A few such 
cases were shown to progress to active chronic hepatitis and cirrhosis on liver biopsy.  
All reports of chronic hepatitis E have been among immunosuppressed persons in 
non-endemic regions and have involved genotype 3 virus. A few cases of reactivation 
of HEV infection during immunocomprised state have also been reported. Further data 
are needed to determine whether genotype 1 HEV, the predominant disease-causing 
strain worldwide, can cause persistent infection in otherwise healthy persons. 

A disproportionately high seroprevalence in the face of low incidence rate suggested 
that many patients acquire asymptomatic infection and the genotype 3/4 of HEV may 
be less virulent. This is also supported by the observation that HEV infection with the 
genotype 3 or 4 HEV in these regions has a higher propensity for the older age group 
and persons with other coexistent diseases. 

Detection of HEV infection

Recent HEV infection

HEV infection is associated with HEV viremia and fecal excretion of the virus for a 
few weeks. However, detection of virus (by immune electron microscopy) or of viral 
nucleic acids (by reverse transcription and polymerase chain reaction) need specialized 
laboratory facilities and are used only in research studies. Diagnosis of HEV infection 
is therefore usually based on detection of anti-HEV antibodies. 

Most patients with acute HEV infection have detectable IgM anti-HEV antibodies by 
the time clinical symptoms appear. These antibodies persist for a few months, and their 
presence is taken as an evidence of recent HEV infection. 

Prior HEV infection

The IgM antibodies are soon followed by the appearance of specific IgG antibodies. 
Detection of IgG anti-HEV antibodies is generally been taken as evidence of prior 
exposure to HEV. The duration of persistence of circulating IgG anti-HEV antibodies 
remains unclear. These antibodies have been found in healthy subjects living in all 
geographical areas, although the prevalence varies widely. In general, prevalence rates 
are higher in developing countries where hepatitis E is common than in countries where 
clinical cases due to hepatitis E are uncommon.
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Specific aims of current review

The specific aim of this report is to present the results of a systematic review of  
hepatitis E incidence, seroprevalence of HEV infection (using anti-HEV tests), outbreak, 
case-series and case-fatality studies in 21 regions as defined by GBD. An attempt has 
been made to summarize the results as per age and sex, where possible. 

This report will serve as a base document for the Global Burden of Disease calculations 
for burden due to hepatitis E virus infection. 
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Global burden of disease (GBD) goals

According to the Operations Manual of the Global Burden of Diseases, Injuries,  
and Risk Factors Study, a complete systematic epidemiological review of each targeted 
disease is needed. This information is to be presented separately for each of the  
21 geographic regions included in the GBD analysis and, when possible, separated by 
age group and sex.

Consideration for data on hepatitis e virus infection

No single data-source for hepatitis E is available. No international agency or national 
government requires cases or outbreaks of hepatitis E to be notified to a central 
authority. Further, the diagnosis of this condition is based on tests that are often not 
easily available in several health care settings, and hence are frequently not done. 

Thus, the sources of data on hepatitis E primarily consist of published articles about 
(i) investigations of outbreaks of acute hepatitis, (ii) reports of individual cases of acute 
hepatitis E, (ii) case-series of patients with hepatitis E, (iv) studies among patients with 
liver disease (acute viral hepatitis and/or fulminant hepatic failure), and (v) studies of 
seroprevalence among healthy populations (population based sample, blood donors, 
persons with diseases other than liver disease, unselected pregnant women, etc). 

Each of these types of studies has its limitations, in particular selection bias,  
methods used for diagnosing hepatitis E virus infection and publication bias; however, 
these studies are currently the best method that can be used to obtain data on 
epidemiology of hepatitis E virus infection. Thus, the current review focuses primarily 
on such studies in the published literature. 

Search terms

As specified in the GBD Operations Manual, all articles that contained data on HEV 
infection and were published from 1980 through 2008 were included in the systematic 
review. Relevant articles were identified by searching several databases as indicated 
below. The search results from each of the three databases for a particular country or 
territory were combined into one (using the software EndNote). Duplicate records were 
identified (initially using the EndNote software’s ‘Find Duplicates’ option, followed 
by a manual process) and omitted. 

Methods
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PubMed 

PubMed is a search engine from the U.S. National Institutes of Health that searches 
all MEDLINE citations. PubMed searches were run using the following terms along 
with the name of each country/territory separately: 

 (“Hepatitis E” OR “Hepatitis E virus” OR “HEV” OR “Hepatitis E antibody*”  
OR (enterically transmitted non a non b hepatitis) OR “ET-NANBH”) 

AND 

(“1980/01/01”[PDAT]: “2008/12/31”[PDAT]) 

AND 

Country_name

The searches were done not only with the current countries and territories, but also 
using their former names. For instance, a search for Myanmar included a search for 
Burma. 

The second phrase in the search strategy was aimed at limiting the search to articles 
published in 1980 to 2008. 

Embase

EMBASE, or the Excerpta Medica Database, is a biomedical and pharmacological 
database produced by Elsevier. It contains over 12 million records from 1974 to the 
present. Each record contains full bibliographic citation and indexing information,  
and 80% of records contain an abstract. It covers over 5,000 biomedical journals,  
of which nearly 2000 are unique compared to Medline. 

The stepwise search strategy used for Embase was as follows: 

Step 
number Search

Number 
of 

records

1. Hepatitis E.mp. [mp=title, abstract, subject headings, heading word, drug trade name, 
original title, device manufacturer, drug manufacturer name]

2123

2. hepatitis E/ or hepatitis E antibody/ or hepatitis E antigen/ or hepatitis non A non B/ or 
hepatitis E vaccine/ or hepatitis non A non B non C/ or Hepatitis E virus/ or Hepatitis virus 
non A non B/

4011

3. #1 OR #2 4382

4. Limit 3 to yr=”1970 – 2008” 4281

The search results so obtained were then further searched to identify studies from each 
country or territory, using the country name. 
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Scopus

Scopus is a database of abstracts and citations for scholarly journal articles, owned by 
Elsevier. It nearly covers 18,000 titles from more than 5,000 international publishers, 
including coverage of 16,500 peer-reviewed journals in the scientific, technical,  
medical and social sciences (including arts and humanities) fields. Searches in Scopus 
incorporate searches of scientific web pages through Scirus, another Elsevier product, 
as well as patent databases.

The search strategy used for scopus was as follows: 

“HEV” OR “Hepatitis E” OR Hepatitis E virus” OR “Hepatitis E antibodies” OR 
“ET-NANBH” OR “enterically transmitted non a non b hepatitis”

AND 

Name of the country

Eligibility requirements

All abstracts and/or articles (if the abstract was not sufficient to indicate whether a 
study was eligible or ineligible) were screened to determine if they were eligible for 
inclusion. Eligible articles were required to be:

a) Original research articles or reports

b) Report one of the following: an outbreak of hepatitis E, a case-series or case 
report of hepatitis E, a study of prevalence of HEV infection among patients 
with acute liver disease, acute viral hepatitis or fulminant (acute) liver failure,  
or a study of prevalence of anti-HEV antibodies in a population. 

c) To be related to a group that can be considered a general population and not a 
special or high-risk group, in case of seroprevalence studies. 

Review articles or other reports that did not meet these criteria for inclusion in the 
systematic review were not included.

Eligibility decision

A list of all articles identified in the databases reviewed was compiled for each country. 
The articles were considered for exclusion first by their title, then by their abstract and 
finally by their full text. Thus, the following articles were removed: 

Animal studies. 1) 

Environmental studies: studies on environmental samples but not human 2) 
specimens. 

Not related to hepatitis E or enterically-transmitted non-A, non-B (NANB) 3) 
hepatitis. Thus, studies on other forms of hepatitis, which did not refer to hepatitis 
E or enterically-transmitted NANB hepatitis. 

Studies on special populations: Studies on people with HIV infection,  4) 
people receiving blood or blood transfusion (post-transfusion hepatitis),  
chronic liver disease, or other population that were not representative of the 
general population. 



11WHO/IVB/10.14

Laboratory studies focusing on pathogenesis of disease. 5) 

Studies on genetic sequence determination of the virus. 6) 

Review articles, editorials, opinions articles. 7) 

Studies on HEV vaccine. 8) 

In addition, some studies were excluded from the list of studies for a particular country 
or region using the following criteria: 

Those that were clearly not from the country or region of interest. 1) 

Multi-country articles where contribution of specimens from each country to 2) 
the study was unclear. 

Studies among travelers from one country to other countries (except when people 3) 
from one country had clearly travelled to another country as a group and had 
been studied as such). 

Studies reporting the same data as have already already included in another 4) 
published study. 

Limitations of review

The available studies had several limitations, and these have an impact on the results 
of this review. The major limitations included: 

a) The criteria used to diagnose hepatitis E among patients with liver disease varied 
between studies. 

b) The studies used several different types and sources of laboratory tests, and their 
comparability is not known. Some studies used multiple tests, often without 
providing information on the relationship of results of the different tests used. 

c) Several studies did not provide adequate details on selection of study subjects, 
their age and gender distribution and complete methods used. 

d) Some studies pooled data on multiple groups and data from various groups could 
not be separated. 

e) Some case reports and case studies did not allow differentiation between 
indigenous cases and cases among travelers.

f) The performance characteristics of tests for the detection of IgM and IgG anti-
HEV vary considerably among the studies. Particularly in regard to IgG anti 
HEV tests, detection rates determined in seroprevalence studies cannot be reliably 
compared on an inter-study basis.
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Regional reports
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Regional summary

Several cases of sporadic hepatitis E and a few small outbreaks of hepatitis E,  
usually related to zoonotic spread, have been described from Japan, Singapore and 
Republic of Korea. Hepatitis E accounts for fewer than 5% of all cases with acute 
hepatitis or up to around 10% of cases with non-A-C hepatitis in Japan. Seroprevalence 
rates of hepatitis E virus antibodies in general population groups have been in the range 
of 5% to 15% in this region. 

Country reports

Brunei

No outbreak, case-series, case-fatality or seroprevalence have been reported.

Japan

Case reports and case-series

A few reports have described presence of HEV genomic sequences from individual or 
a few patients with acute hepatitis [Aikawa, 2002; Takahashi, 2002].

There are a series of cases (4 persons) reported of HEV infection among people  
6–7 week after consumption of uncooked deer meat suggesting the possibility of 
zoonotic infection [Tei, 2003].

One report collected 17 patients with acute hepatitis E during December 1997 to 
October 2002 and compared them with 41 patients with hepatitis A. Acute hepatitis 
E was more common in males and in older patients [Sainokami, 2004]. In another 
series of 10 hepatitis E cases, most patients were middle-aged males, with history of 
consumption of alcohol and undercooked meat [Arai, 2005].

Several case reports of hepatitis E are available from Japan. These include reports of:  
(i) a 67-year old patient who lacked serum markers of hepatitis A-C and had no history 
of travel [Nagasaki, 2005], (ii) a 50-year-old man with detectable HEV RNA and no 
history of travel, blood transfusion, sexual intercourse and ingestion of uncooked meat 
[Oda, 2005], (iii) a 71-year-old woman who tested positive for both IgM anti-HEV and 
HEV RNA, with no history of travel abroad, ingestion of wild boar, deer or goat meat, 
but having eaten pig liver one month before [Iwamuro, 2005]. (iv) a 54-year-old woman 
who tested positive for IgM and IgG anti-HEV antibodies as well as HEV RNA, who 
had handled and eaten wild boar meat but had no history of travel [Inoue, 2006]

Asia-pacific, high income
(Brunei, Japan, Republic of Korea, Singapore)
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One report gathered 254 human cases of hepatitis E across Japan [Abe, 2006],  
and concluded that: (i) HEV infection occurs throughout Japan, (ii) hepatitis E is  
a disease of the middle aged (average age = 50 years) with male predominance,  
(iii) older people have more severe disease, (iv) there is no seasonal variation in 
occurrence of hepatitis E, and (v) transmission routes are often obscure, and about 
30%, 8%, and 2% of cases can be ascribed to zoonotic food-borne transmission,  
imported infection, and blood transfusion, respectively.

Another report described a patient with fulminant hepatic failure due to hepatitis E 
[Ishida, 2006]; 2 of his 13 family members and one family member of another person 
who had eaten at the same restaurant as the index case, and who also had detectable 
IgM anti-HEV or HEV RNA. 

An outbreak of four cases of hepatitis E was reported from Mie Prefecture,  
Japan [Nakano, 2006]. No causal food or drink was identified; none of the cases had 
history of travel, blood transfusion or contact with an infected animal. 

One group has published 3 reports of 2 cases of fulminant hepatic failure, and 32 and  
36 cases of acute hepatitis E, respectively [Ohnishi, 2006; Ohnishi, 2003; Ohnishii, 
2006]; whether there is some overlap between cases in these reports is unclear. 

Prevalence among hepatitis cases

In a retrospective analysis of stored sera from 292 cases with acute sporadic non-A-C 
hepatitis, only one was serologically confirmed as having hepatitis E [Ando, 1994]. 
In another study, IgM anti-HEV were detected in 11 (13%) of 87 patients with acute 
hepatitis of unknown etiology treated between 1992 and 2001 [Mizuo, 2002]; the 
patients with hepatitis E were more often male (9/11 vs. 29/76) and older (mean age 52  
± 11 years vs. 41 ± 17 years) non-hepatitis E cases. In another study of 535 patients with 
sporadic acute hepatitis between 1981 through 2002, 17.3% were found to have non-
A-C hepatitis [Hashimoto, 2003]; specific tests for HEV infection were not done. 

Of 34 patients with sporadic acute non-A-C hepatitis attending a hospital in Japan 
between January 1997 and December 2002, 3 (9%; all men; aged 54, 59 and 61 years) were 
positive for both IgG and IgM anti-HEV as well as HEV RNA [Yamamoto, 2004].

Among 128 consecutive patients (69 male, 59 female; age: mean ± SD = 37.5  
± 14.7 years) with acute hepatitis between 1989 and 2005, three (2.4%) were diagnosed 
with hepatitis E (including 1/93 patients during 1989 to 1995 and 2/35 during 1996 to 
2005) [Mitsui, 2006].

In another study, anti-HEV IgM was found in 5.4% of 126 patients with non-A-C 
acute hepatitis. This rate was significantly higher than that (0/76) in 76 matched controls 
without hepatitis [Fukai, 2006]. IgG anti-HEV was detected equally frequent in the 
two groups (21.4% and 26.3%).

In a study on role of hepatitis E in childhood liver disease, HEV RNA, IgM and IgG 
anti-HEV and HEV RNA were detected in none of five children with fulminant 
hepatitis. Of 30 children with acute hepatitis, one had HEV RNA, but none had  
IgM or IgG anti-HEV antibodies. Among 309 control children with no hepatic 
dysfunction or hepatitis, 8 (2.6%) had anti-HEV IgG, and 2 (0.6%) had anti-HEV 
IgM [Goto, 2006].
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In pooled data on 1815 cases of acute hepatitis from 15 hospitals in Chugoku area of 
Japan, 52% had a viral cause; of these, 1% were due to hepatitis E [Fukumoto, 2007].

Seroprevalence studies

In a seroprevalence study of 1253 individuals (401 male, 852 female; age range  
6-89 years) from two different areas, one where was hepatitis C was endemic  
(area 1; n=478; 211 male, 267 female; age 6-83 years) and another where it was not  
(area 2; n=775; 190 males; age = 26-89 years) [Tanaka, 2001]. IgG anti-HEV positivity 
rates in the two areas were 6.7% and 4.6%, respectively. The age- and sex-specific 
prevalence rates were similar in the two areas. Males were more likely to be seropositive 
for anti-HEV (odds ratio=4.4). The seroprevalence rate showed a small increase with 
age in males, but not in females.

In another study, 1033 residents of Tokyo and its suburbs were tested. Anti-HEV IgG 
antibodies were detected in 15.4% in all liver disease patients (68 of 440), 3% (6/200) of 
healthy individuals and 0.4% of infants (1/246) studied [Ding, 2003]. Anti-HEV IgM 
was detected in only one (0.1%) of 1033 specimens. The prevalence of anti-HEV IgG 
increased with age. No person with anti-HEV had recently travelled to HEV-endemic 
countries.

 A study was done enrolling , 45 volunteer subjects from Kasai region in Japan who 
were experienced in eating raw deer meat with an equivalent number of people from 
the same area who had never eaten raw deer meat serving as controls. Serum anti-HEV 
IgG was measured. Eight (17.7%) of the subjects but only one (2.2%) of the controls 
had measurable serum anti-HEV IgG levels suggesting that eating uncooked deer meat 
is an epidemiological risk factor for HEV infection in this region [Tei, 2004].

Among 5,343 voluntary blood donors (VBD) including 1,087 with elevated ALT of 
61–966 IU/L and 4,256 with normal ALT ( ≤60 IU/L) at two Japanese Red Cross 
Blood Centers, 200 (3.7%) were positive for anti-HEV IgG, including 32 (2.9%)  
with elevated ALT and 168 (3.9%) with normal ALT [Fukuda, 2004]. Specimens with 
anti-HEV IgG were further tested for anti-HEV IgM and HEV RNA, and 3 were 
found positive for both the markers.

Seroprevalence of anti-HEV in the years 1974, 1984 and 1994 was compared using 
sera from 1015 individuals (n = 349, 324 and 342, respectively) [Tanaka, 2005].  
Age-specific profiles of anti-HEV were similar with a peak at 40-49 years at each time point.  
Anti-HEV in men was significantly more frequent in 1974 (21.6%) than in 1984  
(11.1%, P = 0.012) and 1994 (10.4%, P = 0.013), primarily due to a high frequency in 
those older than 30 years in 1974. In contrast, age-specific prevalence of anti-HEV in 
women stayed unchanged (11% in 1974, 10.6% in 1984 and 11.9% in 1994).

In a study to determine the prevalence of subclinical HEV infection in Japan,  
HEV RNA was assayed in sera from 4019 VBD, during 1991-2006 [Fukuda, 2007]. 
Anti-HEV IgG, anti-HEV IgM/IgA and HEV RNA positivity rates were comparable 
among 3185 donors in 2004-2006 and 594 donors in 1998 (5.3 vs. 5.2%, 0.2 vs. 0.5%, 
and 0.2 vs. 0.3%, respectively). Donors with ALT levels ≥201 IU/L during the years 
1991-1995 [n = 156], 1996-1999 [n = 116] and 2004-2006 [n = 61]) had comparable 
prevalence rates of anti-HEV IgG (5.8, 4.3, and 6.6%, respectively), anti-HEV IgM/
IgA (1.9, 3.4, and 3.3%) and HEV RNA (1.3, 3.4, and 3.3%). The prevalence of 
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anti-HEV IgG increased with age, and was higher among donors aged ≥40 years  
than among those aged <40 years in total (10.9 vs. 3.4%, P<0.0001) and in the males 
(11% vs. 3.2%, P<0.0001).

In another study with similar design, 6700 VBD (6051 men; mean age = 35.7  
± 10.6 years) with elevated ALT level in the range of 61-476 IU/L were tested for IgG, 
IgM and IgA anti-HEV [Gotanda, 2007]. Overall, 479 donors (7.1%) were positive 
for anti-HEV IgG, including 8 with anti-HEV IgM and 7 with anti-HEV IgA.  
Among the nine donors with anti-HEV IgM and/or IgA, six had detectable HEV RNA. 
In a 10-sample mini-pool testing of the remaining 6691 donor sera, only three donors 
(including one without anti-HEV IgG) had HEV RNA. The prevalence of HEV RNA 
was higher among 109 donors with ALT ≥201 IU/L than among 6591 donors with ALT 
of 61-200 IU/L. The study suggested that approximately 3% of Japanese individuals 
with ALT ≥201 IU/L had ongoing subclinical HEV infection. 

Republic of Korea

The first case report of hepatitis E from Korea was of a patient with acute hepatitis  
with no history of travel to an HEV-endemic area and presence of IgM anti-HEV 
[Kim, 2002]. Two small case-series of 9 cases with sporadic hepatitis E [Lim, 2006] and 
three sporadic cases of acute hepatitis syndrome with no travel history [Kim, 2007] 
have been reported. 

The seroprevalence of anti-HEV antibodies was assessed in 361 sera collected  
from community health centers and medical colleges in Korea [Ahn, 2005]. Of these, 
43 (11.9%) had anti-HEV IgG. The prevalence rate was higher in the rural population 
(27/176 [15.3%]) than the urban population (16/185 [8.6%]), and increased with age 
(10-19 years: 0/22; 20-29 years: 5/74 [13.5%]; 30-39 years: 6/67 [8.9%]; 40-49 years: 
12/66 [18.1%]; 50-59 years: 9/57 [15.7%]; 60 years: 12/75 [16%]. There was no difference 
between men and women. 

In a study of 55 patients with acute sporadic hepatitis, 5 were found to have hepatitis 
E [Kang, 2007].

No outbreaks of hepatitis E have been reported. 

Singapore

Seroprevalence of anti-HEV IgG was determined among patients admitted for acute 
non-liver conditions (representing ’healthy’ general population), and those with liver 
disease. The seroprevalence of anti-HEV IgG was 10.5% and 14.7%, respectively, with 
higher rates in older age groups [Chow, 1996]

Between July 1993 and January 1995, 15 patients (11 men, 4 women; median age:  
41 years) were diagnosed as having acute sporadic hepatitis E in Singapore. Of these,  
2 were immigrants and 7 had history of travel to endemic areas. The others were believed 
to be locally acquired. Of 15 cases, one died and the others recovered [Chow, 1997].

No outbreak of hepatitis E has been reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Japan Aikawa, 2002 Report of genetic analysis of stored specimens showing presence of 
hepatitis E.

Japan Takahashi, 
2002

Report of genetic analysis of stored specimens showing presence of 
hepatitis E.

Japan Tei,2003 series of cases reprted of HEV infection among people 6–7 week 
after consumption of uncooked deer meat suggesting the possibility of 
zoonotic infection

Japan sainokami, 
2004

A report of 17 cases of acute hepatitis E from several hospitals. The 
cases were older and more often male compared to those with hepatitis 
A. 

Japan Arai, 2005 A collection of 10 patients with acute hepatitis E. The patients were often 
middle-aged men, who consumed alcohol or undercooked meat. 

Japan Nagasaki, 2005 Case report of a 67-year-old Japanese man with hepatitis E

Japan Oda, 2005 Case report of a 50-year-old Japanese man with hepatitis E

Japan Iwamuro, 2005 Case report of a 71-year-old Japanese woman with hepatitis E

Japan Inoue, 2006 Case report of a 54-year-old Japanese man with hepatitis E

Japan Abe, 2006 A report of 254 cases of hepatitis E compiled from several hospitals 
across the country

Japan Ishida, 2006 Report of a patient with fulminant hepatic failure due to hepatitis E; 2 of 
his family members and one other person also had serological evidence 
of hepatitis E. 

Japan Nakano 2006 An outbreak of 4 cases of hepatitis E in Japan; no source or route of 
infection or could be identified.

Japan Ohnishi, 2003; 
Ohnishi, 2006; 
Ohnishii, 2006

Collections of 32 and 36 cases of acute hepatitis, and 2 cases of 
fulminant hepatic failure due to hepatitis E. 

Japan Ando,1994 Acute sporadic 
non-A-C hepatitis

292 One had evidence of hepatitis E

Japan Mizuo, 2002 1992 - 
2001

Acute hepatitis 87 IgM anti-HEV detected in 11 (13%)

Japan Hashimoto, 
2003

1981 - 
2002

Acute sporadic 
hepatitis

535 17.3 % had acute non- A-C 
hepatitis; no specific tests for HEV 
were done

Japan Yamamoto, 
2004

1997 - 
2002

Acute sporadic 
non-A-C hepatitis

34 3 (9%; all male) had evidence of 
HEV infection.

Japan Mitsui, 2006 1989 - 
2005

Consecutive 
patients with acute 
hepatitis 

128 3 (2.4%) had hepatitis E.

Japan Fukai, 2006 Acute non-A, 
non-B, non-C 
hepatitis

126 Anti-HEV IgM was detected in 
5.4% and anti-HEV IgG in 21.4%. 

Controls (without 
liver disease)

76 None had IgM anti-HEV, and 
26.3% had IgG anti-HEV.
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Country Citation Study 
period Study group Number Findings

Japan Goto, 2006 Children with 
fulminant hepatitis

5 None had HEV RNA, or IgM or IgG 
anti-HEV.

Children with 
acute hepatitis

30 1 (3.3%) patient had anti-HEV IgG 
and none had anti-HEV IgM or 
HEV RNA.

Control children 
(no liver disease) 

309 8 (2.6%) were positive for anti-HEV 
IgG, and 2 (0.6%) for anti-HEV 
IgM.

Japan Fukumoto, 
2007

Acute hepatitis 
cases from 15 
hospitals

1815 52% of cases had a viral cause; of 
these, 1% had evidence of HEV 
infection.

Japan Tanaka, 2001 1992-
1993

Healthy persons 
401 male, 852 
female; age 
range 6-89 years) 
from two areas, 
one endemic for 
hepatitis C (area 
1) and the other 
not (area 2)

1253 (478 
from area 
1 and 775 

from area 2)

Anti-HEV positive in 6.7% of 
persons in area 1, and 4.6% of 
those in area 2; seropositivity more 
in males and increased with age.

Japan Ding, 2003 Residents of 
Tokyo and its 
suburbs, including  
 
(i) persons with 
liver disease 
(n=440), 
 
(ii) healthy 
persons (n=200), 
and  
 
(iii) infants (n=246)

1033 HEV IgG positive in 68 (15.4%) 
persons with liver disease, 6 (3%) 
healthy persons and 1 (0.4%) 
infant. Anti-HEV IgM detected in 
only 1 of 1033 (0.1%) samples.

Japan Tei, 2004 volunteers 
cosuming raw 
deer

45 Eight (17.7%) of the subjects but 
only one (2.2%) of the controls 
had measurable serum anti-
HEV IgG levels suggesting that 
eating uncooked deer meat is an 
epidemiological risk factor for HEV 
infection 

Japan Fukuda, 2004 Voluntary blood 
donors, with 
elevated (>60 
IU/L; n=1087) 
or normal ALT 
(n=4256)

5343 200 (3.7%) tested positive for IgG 
anti-HEV, including 32 (2.9%) of 
1087 with high ALT and 168 (3.9%) 
of 4256 with normal ALT.

Japan Tanaka, 2005 1974, 
1984 
and 
1994

Healthy persons 
in the years 1974, 
1984 and 1994

1015, 
including 
349, 324 
and 342, 

respectively

Anti-HEV positive rate at three 
points were:  
 
(i) males: 21.6%, 11.1%, 10.4%, 
and (ii) females: 11.0%, 10.6% 
and 11.9%, respectively, at three 
time-points.
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Country Citation Study 
period Study group Number Findings

Japan Fukuda, 2007 1991-
2006

Blood donors 4019 IgG anti-HEV, IgM/IgA anti-HEV 
and HEV RNA detected in 5.3%, 
0.2% and 0.2% of donors in 2004-
2006; similar rates (5.2%, 0. 5%, 
and 0.3% in donors in 1998). Anti-
HEV positive rate increased with 
age, and was higher in men. 

Japan Gotanda, 2007 April 
2003 - 
March 
2006

Blood donors 6700 479 (7.1%) positive for IgG anti-
HEV, 8 (0.1%) for IgM anti-HEV 
and 7 (0.1%) for IgA anti-HEV.

Korea Kim, 2002 Report of one case of hepatitis E

Korea Lim, 2006 Report of 9 cases of hepatitis E

Korea Kim, 2007 Report of 3 cases of hepatitis E

Korea Ahn, 2005 2003-
2004

Healthy persons 361 Anti-HEV detected in 43 (11.9%); 
the rate increased with increasing 
age.

Korea Kang, 2007 Patients with 
acute hepatitis

55 Five (9.1%) had hepatitis E. 

singapore Chow, 1996 Patients with 
diseases other 
than those of liver 
(representing 
healthy general 
population)

Anti-HEV IgG positive in 10.5%.

Liver disease 
patients 

Anti-HEV IgG positive in 14.7%.

singapore Chow,1997 1993 - 
1995

A report of 15 cases, including 6 non-immigrants who had not travelled to 
areas where hepatitis E is endemic. 
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Regional summary

In this region, outbreaks of hepatitis E have been reported from Kyrgyzstan,  
Tajikistan and Turkmenistan. No outbreaks have been described since 1987. Hepatitis E 
also accounted for a fair proportion of sporadic cases with acute hepatitis in Uzbekistan 
(22% of cases) and in Tajikistan (42% of cases), but not in Mongolia. 

Only limited seroprevalence data are available from this region. Anti-HEV antibodies 
were found in 11% of adults in one study in Mongolia, and in 4% of healthy persons in 
Uzbekistan. No circulation of hepatitis E was detected in one study from Armenia. 

There are no reports on hepatitis E from Azerbaijan, Georgia, and Kazakhstan. 

Country reports

Armenia

In a sero-epidemiological study from Armenia, no circulation of hepatitis E was 
detected [Asratian, 2005]. No other sero-prevalence studies, outbreaks, case-series or 
case-fatality studies have been reported. 

Azerbaijan

No sero-prevalence studies, outbreaks, case-series or case-fatality studies have been 
reported. 

Georgia

No sero-prevalence studies, outbreaks, case-series or case-fatality studies have been 
reported. 

Kazakhstan 

No sero-prevalence studies, outbreaks, case-series or case-fatality studies have been 
reported. 

Central Asia
(Armenia, Azerbaijan, Georgia,  

Kazakhstan, Kyrgyzstan, Mongolia,  
Tajikistan, Turkmenistan, Uzbekistan)
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Kyrgyzstan

Outbreaks of hepatitis E have been reported from Kyrgyzstan [Karetnyi, 1993] and 
in Fergana valley, parts of which are located in Kyrgyzstan [Onishchenko, 1992].  
Full text version of these reports could not be obtained. 

Another report indirectly referred to outbreaks of hepatitis E in Krygyzstan in 1955 
and 1987 [Albetkova, 2007]. 

No published reports of sero-prevalence studies have been reported. 

Mongolia

Serum samples from 249 apparently healthy Mongolian subjects (126 males,  
123 females; age, mean ± SD = 48.4 ± 13.9 years; age range 23 to 86 years) collected 
during September-October 2002, were tested for IgG anti-HEV antibodies  
(Takahashi, 2004). Of these, 122 (49%) lived in Ulaanbaatar, the capital city, and the 
remaining 127 belonged to nomadic tribes; the two groups were age and sex matched. 
Twenty eight of the 249 (11%) subjects tested positive. The positivity rates were 
similar among males [14/126 (11%)] and females [14/123 (11%)], and among urban 
[15/122 (12%)] and tribal [13/127 (10%)] populations. The prevalence rate tended to 
be lower among the subjects aged 23-29 years (1/27; 4%) than among the older age 
groups (27/222; 12%), but the difference was not statistically significant. Among the 
older subjects, the prevalence rates in different decadal age groups were as follows: 
5/47 (11%) among those aged 30-39 years, 8/65 (12%) in 40-49 year olds, 4/40  
(10%) in 50-59 year olds, 7/51 in 60-69 year olds, and 4/19 (16%) in 70-86 year olds.

In a study of 110 consecutive Mongolian patients (60 male, 50 female; age,  
mean + SD, 22.6 ± 6.4 years; range, 16–48 years) with acute hepatitis during the period 
from December 2004 to January 2005, attending eight city hospitals in Ulaanbaatar, 
Mongolia, none had hepatitis E, defined by detectable IgM anti-HEV antibodies 
[Tsatsralt-Od, 2006]. 

In another study by the same group conducted between October 2005 and  
January 2006, sera from 717 apparently healthy individuals (339 male, 378 female; 
age = 0-20 years; mean ± SD = 8.6 ± 4.9 years) were tested for anti-HEV IgG. Only  
5 (0.7%) tested positive. The five subjects with anti-HEV IgG were aged 1 month,  
and 1, 3, 8, and 15 years, and four of them were male. All these five subjects were 
negative for anti-HEV IgM and HEV RNA (Tsatsralt-Od, 2007).

Combining the results of the above 2 studies [Takahashi, 2004; Tsatsralt-Od, 2007],  
the authors concluded that prevalence of anti-HEV IgG was significantly lower  
among persons aged 0–29 years (6/744; 0.8%) than among those older than 30 years 
(27/222; 12.2%) (P<0.0001).

No outbreaks, case-series, or case-fatality studies have been reported. 
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Tajikistan 

During the year 1990, 1562 patients (including 928 children under 14 years and  
634 adults) with acute viral hepatitis were examined. Of these cases, 42.1% lacked 
markers of hepatitis A, B and D virus infection, and were diagnosed as NANB hepatitis. 
The frequency of NANB hepatitis was particularly high in age groups of 30-39 years 
(70.7%) and 15-29 years (59.2%). Specific tests for hepatitis E were not done. This study 
suggested the presence of sporadic hepatitis E in Tajikistan [Iarasheva, 1991].

One study referred to the occurrence of hepatitis E outbreaks in Tajikistan  
[Iarasheva, 1993]. 

No other studies on outbreaks, case-series, or case-fatality studies have been 
reported. 

Turkmenistan

One study, though related primarily to genetic analysis of HEV strains from 
Turkmenistan, pointed to the occurrence of an outbreak of hepatitis E in  
Dashoguz province of Turkmenistan during 1985 [Albetkova, 2007]. During the 
outbreak 16,175 cases of hepatitis E were reported. The overall disease incidence rate 
was 1,704 per 100,000 population, but varied from 431.2 to 8,581.0 per 100,000 among 
regions within the province; the highest rates related to a specific water distribution 
system.

No case-series, sero-prevalence or case-fatality studies have been reported. 

Uzbekistan

In a study conducted at southern part of Uzbekistan, antibodies to HEV were detected 
in 22.1% of patients with acute hepatitis [Kuzin, 2002]; some of these persons had 
concurrent infection with hepatitis A or B. Based on these data, incidence of acute 
hepatitis E in the population as estimated was 51.7 per 100,000 population.

Among healthy persons, anti-HEV was found in 4% of blood donors [Kuzin, 2002]. 
A full-length paper of this report was not available.

No outbreaks, case-series or case-fatality reports have been reported. 
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Summary of findings from included studies

Country Citation Study period Study group Number Findings

Armenia Asratian, 2005 No circulation of Hepatitis E was detected.

Kyrgyzstan Karetnyi, 1993 July-October 
1989

Outbreak

Kyrgyzstan Onishchenko, 
1992

Outbreak

Kyrgyzstan Albetkova, 2007 1955 and1987 Outbreak

Mongolia Takahashi, 2004 september-
October 2002

Healthy 
adults (aged 
23-86 years)

249 28 (11%) tested positive for 
anti-HEV IgG; similar rates 
in men and women (11% 
each), and among urban 
(12%) and tribal (10%) 
populations.

Mongolia Tsatsralt-Od, 2006 December 2004 
to January 2005

Acute 
hepatitis

110 None had IgM anti-HEV.

Mongolia Tsatsralt-Od, 2007 October 2005 
and January 
2006

Apparently 
healthy 
individuals 
(aged 0-20 
years)

717 Anti-HEV IgG) detected in 
only five subjects (0.7%).

Tajikistan Iarasheva, 1991 January-
December 1990

Patients with 
acute viral 
hepatitis

1562 
(928 
children, 
634 
adults)

In 42.1% NANB hepatitis 
(presumed as mostly 
hepatitis E) was diagnosed.

Tajikistan Iarasheva, 1993 Report on occurrence of outbreaks.

Turkmenistan Albetkova, 2007 1985 An outbreak in Dashoguz province of Turkmenistan with 
16,175 cases of hepatitis E; the overall disease incidence 
rate was 1,704 per 100,000 population.

Uzbekistan Kuzin, 2002 Acute 
hepatitis

Antibodies to HEV were 
detected in 22.1%.

Blood donors 4% had anti-HEV 
antibodies.
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Regional summary

Large outbreaks of hepatitis E have been described from China. No outbreaks have 
been reported from other countries. A large proportion (20%-50%) of cases with 
acute hepatitis in this region is caused by hepatitis E. The seroprevalence of anti-HEV 
antibodies in the region has varied from 10% to 50%, indicating that hepatitis E is 
hyperendemic in this region. 

Country reports

China

Outbreaks

A very large outbreak of hepatitis E was reported in the Xinjiang Uighur Autonomous 
Region located in the northwest part of the country, during 1986-1988. A total number 
of 119 280 cases and more than 700 deaths were recorded [Zhuang, 1991]. This report 
also refers to eight other outbreaks of enterically-transmitted hepatitis in other parts 
of China. 

An outbreak of hepatitis E was reported from a village in Xinjiang. It affected  
214 patients with an attack rate of 6.2 percent. The highest attack rate (17.9%) was 
observed among 20-24 year olds. Pregnant women had a higher attack rate and more 
severe disease than non-pregnant women; their case-fatality rate was 5.9% and abortion 
rate was 17.6% [Xia, 1991].

Sera from five patients with acute icteric hepatitis in an outbreak were tested for IgM 
anti-HEV and all were positive [Tan, 2003]. In this study, 1,675 persons who ate in the 
same dining hall were tested on 26th day of the onset of the outbreak; IgM and IgG 
anti-HEV rates in them were 8.7% and 38.4%, respectively. These were higher than 
those in a control population of 883 persons (0.1% and 28.6%, respectively). 

Among hepatitis cases

In a study of serum samples from 77 patients with acute NANB hepatitis between 
1986 and 1992, 19 (24.7%) were positive for IgG HEV [Luo, 1994]; 10 additional cases 
had IgG anti-HEV and HBV DNA, representing coinfection with HBV and HEV.  
IgM anti-HEV was not tested. 

In another study, 17 (22.1%) of 104 patients with seronegative viral hepatitis tested 
positive for HEV RNA [Zhuang, 2000].

Asia, East 
(China, Democratic People’s Republic of Korea,  

Hong Kong, Taiwan)
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Between 1995 and 2000, 214 patients with sporadic acute hepatitis in Beijing were 
studied. Of these, 155 (72.4%) had evidence of infection with one of the hepatitis 
viruses, including IgM anti-HEV in 76 cases (35% of all studied, and 49% of those in 
whom a cause was found) [Jiang, 2001]. In another report, 67 (33%) of 203 sporadic 
cases with acute viral hepatitis in Beijing between January 1995 and June 2000 tested 
positive for IgM anti-HEV [Lu, 2002].

Data from 4920 inpatients and outpatients from a hospital in Wuhan between  
January 2000 and August 2004 were retrospectively reviewed. Of these, 120 had IgM 
and IgG anti-HEV. The number of male patients was 3.3-fold greater than that of female 
patients. People aged 30-59 years are more susceptible to infection [Chen, 2005].

Seroprevalence studies in healthy populations

In as study that enrolled 936 adult Chinese subjects in Hong Kong using a 
telephonic interview, 18.8% (176/934) had a positive anti-HEV IgG test. Age was a  
significant independent predictor of anti-HEV status, with 165 of 797 (20.7%) 
subjects aged ≥30 testing positive compared to only 11 of 137 (8.0%) younger subjects  
[Wong, 2004].

On analyses of blood donors between July to August in 2002 in Beijing, the prevalence 
of anti-HEV IgM was found to be 1.74% [Gao, 2004].

In another study serum specimens were collected from 7284 residents of eight rural 
communities in Guangxi Province in southern China during the year 2003 [Li, 2006]. 
The overall seroprevalence was 43% (range 25%-66%) among the communities.  
The seroprevalence rate increased with age; after the age of 30 years, seroprevalence 
increased at higher rates for male than for female study participants. 

A study was conducted in Shigatse municipality in Tibet between April and May 2001. 
Persons in age range 8 to 49 years (n=426; 194 male) were included. Study group was 
divided into two groups based on water supply; group 1 had poor quality water sources 
and Group 2 villages had higher quality water. The overall prevalence of IgG to HEV 
was 31%. The rate was higher in men (36.6%) than women (26.3%) and highest in 
those 30-39 years of age (49.1%). The prevalence was significantly higher in in group 
1 participants than in group 2 participants (45.5% vs. 16.4%). No participant tested 
positive for IgM [Toole, 2006].

Serum samples were collected from 12,052 persons of different ages, living in urban or 
rural areas in eastern China. Anti-HEV IgG activity was detected in 2073 (17.20%). 
Prevalence of anti-HEV IgG significantly increased with age from 7.92% in children 
(<10 years old) to 21.48% among older persons (>60 years old). The prevalence was 
significantly higher in people living in rural neighbourhoods than those in urban areas 
[Dong, 2007].

Specimens from 3701 blood donors were tested in Shaoxing for anti-HEV IgG and 
IgM; those with IgM antibodies were further tested for HEV RNA. Anti-HEV 
IgG was found in 1107 (29.2%) donor specimens and anti-HEV IgM in 50 (1.35%).  
Six specimens were positive for HEV RNA (0.16%) [Sang, 2007]. 
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Democratic People’s Republic of Korea 

In a report published in the year 2006, nine cases of acute hepatitis E, diagnosed by 
detection of IgM anti-HEV were reported [Lim, 2006]. Another report described  
three sporadic cases of acute hepatitis E from Korea; none of them had travelled to an 
HEV-endemic area [Kim, 2007]

In a seroprevalence study, 96 serum samples collected in 1995 from Korean volunteers 
aged 40-60 years were tested for anti-HEV IgG. Of these, 17 (17.7%) tested 
positive [Choi, 2003]. In another study, 43 (11.9%) of 361 sera from healthy Korean  
volunteers aged 10 to 60 years tested positive for IgG anti-HEV [Ahn, 2005].  
The seroprevalence rate was higher in rural areas (27/176; 15.3%) than in urban areas 
(16/185; 8.6%). The seroprevalence rates increased with increasing age: 10-19 years 
– 0/22, 20-29 years – 5/74 (13.5%), 30-39 years – 6/67 (8.9%), 40-49 years – 12/66 
(18.1%), 50-59 years – 9/57 (15.7%), 60 years and above – 12/75 (16%). 

Hong Kong

In a study of 394 patients (292 men,102 women; age 15-72 [median = 26] years) with 
acute viral hepatitis, 65 had IgG anti-HEV; of these, 23 (6%) also had IgM anti-HEV 
[Lok, 1992], indicating acute hepatitis E. HEV infection was found in 6% of patients 
with hepatitis A (17/ 306), 33% (6/18) of those with non-A-C hepatitis, and none of 
those with acute hepatitis B (n=42), acute hepatitis C (n=2) or acute hepatitis with 
hepatitis B carrier state (n=26). 

In the same study, 355 healthy subjects (158 men, 197 women; median [range] age 24 
[1-76] years) were also studied. Of these, 57 (16.1%) were positive for IgG anti-HEV. 
The prevalence rates in different age groups were as follows: 1-10 years – 3% (2/73); 
11-20 years – 6% (4/73); 21-30 years – 21% (17/82); 31-40 years – 24% (14/58);  
41-50 years – 30% (10/34); and >50 years – 29% (10/35). The prevalence was higher in 
subjects >20 years old than in younger subjects (24% vs 4%) [Lok, 1992].

At a referral center for acute hepatitis in Hong Kong, 407 cases of acute hepatitis 
presenting during the year 2002 were studied [Chau, 2006]. Of these, 25 were diagnosed 
with hepatitis E, including 1 with hepatitis A and hepatitis E coinfection. The median 
age of patients with hepatitis E was 53 (range 29-73) years, and 18 of 24 were male. 
Most (18 of 24; 75%) had history of travel to an endemic area. One of the 24 patients 
with hepatitis E died (case-fatality rate = 4%). 

No reports of outbreaks of hepatitis E are available from Hong Kong. 

Taiwan

Among hepatitis cases

In a study of 110 patients (74 male, 36 female, age range 19-75 [median = 39] years) 
with acute hepatitis presenting during 1990 to 1992, 18 had detectable total anti-HEV 
[Tsai, 1994]. These included 6 of 24 (25%) patients with HCV infection, 6 of 64 (9.3%) 
with hepatitis B, and 6 of 27 (22.2%) of with non-A-C hepatitis. Those with evidence 
of HEV infection were older than those without (median = 57 vs. 38 years; P = 0.001), 
and were more likely to have travelled abroad. 
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In a study of 334 consecutive patients with sporadic acute hepatitis (237 men, 97 
women; aged 16-81 years) during July 1995 to June 1997, 128 (38.3%) had acute NANB 
hepatitis. Of these, 5 (3.9%) had acute hepatitis E (IgM anti-HEV positive) [Chu, 1999].  
Thus, overall, 5 (1.5%) of 334 of patients with acute hepatitis had hepatitis E. None of 
the 5 cases with hepatitis E had history of travel to endemic areas.

A case-series of 32 patients (25 men, seven women; age: 15–74 years) with acute hepatitis 
E has been described [Su, 2002] and compared with 26 patients with hepatitis A.  
The patients with hepatitis E were older (mean ± SD = 56.2 ± 15.4 versus 30.7  
± 11.0 years; p<0.0001) and more likely to have a history of travel to endemic areas 
(22/32 [68.8%] versus 7/26 [26.9%]; p<0.001) than those with hepatitis A, the other 
major etiological group. Of the 32 cases with hepatitis E, 5 (15.6%) died. The fatal cases 
were older (65.8 ± 6.6 years) and had more severe disease. 

Among healthy population

Lee et al [Lee, 1994] studied serum samples from 984 healthy children and  
adults collected between 1981 and 1992. The overall seroprevalence rate was 4.4%.  
The prevalence of anti-HEV was 10.7% among 384 healthy adults but only 0.3% among 
600 school children and young adolescents younger than 20 years (p<0.0001). 

Peng et al [Peng, 1995] studied the seroprevalence of anti-HEV antibodies in  
997 healthy individuals aged 6 to 84 years, between July 1993 and June 1994.  
These included vegetable farmers, elementary school children, volunteer blood donors 
and college students. Prevalence of IgG anti-HEV ranged from 6.4% to 8.8% in 
different groups. The prevalence rate was significantly higher in children attending a 
suburban elementary school (9.6%) than those attending a rural aboriginal elementary 
school (1.5%). The antibodies were widely distributed among all age groups, but the 
prevalence was significantly higher (13.1%) in the 46-55 year age group.

In a community-based survey carried out in 54 kindergartens in 10 urban areas,  
10 rural areas, and 2 randomly selected aboriginal areas, sera of 2,538 preschool children 
aged 3–6 years old were screened [Lin, 2004]. A total of 86 (3.4%) children were  
anti-HEV seropositive. The prevalence was significantly higher among aboriginal 
children (19/484; 3.9%) than among children who lived in urban areas (OR = 1.68 
[95% CI = 1.56-2.95]; p < 0.05), and among females as compared to males (OR = 1.55 
[1.14-2.54]; p < 0.05). In a subsequent multivariate analysis of these data, aboriginal 
origin (adjusted odds ratio = 1.66 [1.56–2.88]) and female gender (adjusted odds ratio 
= 1.65 [1.18–2.56]) were found to be independent predictors of HEV seropositivity 
[Lin, 2006]. 

In a study of HEV seroprevalence among hemodialysis patients, a control group of 
healthy subjects (n=400) was also tested for IgG anti-HEV; the positivity rate in the 
latter group was 8.9% [Lee, 2005]. Details of age and gender distribution in the controls 
were not provided. 
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Summary of findings from included studies

Country Citation Period Study group Number Findings

China Zhuang, 1991 1986-88 Report of a large outbreak of hepatitis E in Xinjiang Uighur 
Autonomous Region during 1986-1988, with 119 280 cases and 
>700 deaths. Also refers to eight other outbreaks of enterically-
transmitted hepatitis in different parts of the country. 

China Xia,1991 An outbreak of hepatitis E in a village in Xinjiang, with 214 patients, 
mainly affected young persons and pregnant women.

China Tan, 2003 A food-borne outbreak of hepatitis Five persons were tested and 
had hepatitis E. subclinical infection occurred in 8.7% of persons 
eating in the same hall. 

China Luo, 1994 1986-1992 sporadic NANB 
acute hepatitis

77 19 (24.7%) were positive for 
IgG anti-HEV. Ten additional 
cases had IgG anti-HEV and 
HBV DNA. 

China Zhuang, 2000 seronegative viral 
hepatitis

104 HEV RNA detected in 22.1%.

China Jiang, 2001 1995-2000 sporadic acute 
hepatitis

214 Anti-HEV positive in 76 
(49%) of 155 who had 
evidence of infection with 
one or more hepatitis 
viruses.

China Lu, 2002 1995-2000 Acute viral hepatitis 203 IgM anti-HEV positive in 67 
(33.0%). 

China Chen, 2005 2000-2004 Inpatients and 
outpatients with 
acute hepatitis

4,920 120 (2.5%) had IgM and IgG 
anti-HEV. 

China Wong, 2004 Healthy persons 936 176 (18.8%) had IgG anti-
HEV.

China Gao, 2004 2002 Blood donors Anti-HEV IgM positive in 
1.74%. IgG not studied. 

China Li, 2006 2003 Healthy persons in 8 
rural area in Guangxi 
province

7,284 Overall anti-HEV 
seroprevalence was 43% 
(25%-66% in different areas), 
and increased with age. 

China Toole MJ,2006 Healthy persons in 
age range 8 to 49

426 The overall prevalence of 
IgG to HEV was 31%. No 
participants in this study 
tested positive for IgM

China Dong, 2007 Healthy persons of 
different ages

12,052 Anti-HEV IgG activity was 
detected in 17.20%, with 
prevalence showing increase 
with age ranging from 7.92% 
in children (<10 years old) 
to 21.48% among older 
persons (>or=60 years old)

China sang, 2007 Blood donors 3,701 1107 (29.2%) had anti-HEV 
IgG and 50 (1.35%) had anti-
HEV IgM. six had HEV RNA.

Korea Lim, 2006 9 cases IgM anti-HEV positive.

Korea Kim, 2007 3 cases IgM anti-HEV positive.
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Country Citation Period Study group Number Findings

Korea Choi, 2003 1995 Blood donors 96 17 (17.7%) positive for anti-
HEV IgG.

Korea Ahn, 2005 2003-2004 Blood donors 361 43 (11.9%) tested positive for 
IgG anti-HEV.

Hong Kong Lok, 1992 Acute viral hepatitis 394 23 (5.8%) had hepatitis E.

Hong Kong Chau, 2006 2002 Acute hepatitis 407 25 had hepatitis E, including 
one with both hepatitis A 
and E. Of the 24 with HEV 
infection, 18 had travelled to 
endemic areas. 

Taiwan Tsai, 1994 1990-1992 Acute hepatitis 110 
(74 male; 
age 19-75 
year old)

18 had anti-HEV antibodies 
(IgG or IgM). HEV-infected 
patients were older than 
others. 

Taiwan Chu, 1999 July 1995 to 
June 1997

sporadic acute 
hepatitis

334 128 (38.3%) had acute non-
A-C hepatitis. Of these, 5 
(3.9%) had acute hepatitis E. 

Taiwan su, 2002 Acute hepatitis 61 32 had hepatitis E; patients 
with HEV older than those 
due to other causes; Majority 
(22 of 32) had travelled to 
endemic areas. Five (15.6%) 
died. 

Taiwan Lee, 1994 1981 to 
1992

Healthy children and 
adults

984 Overall, 4.4% positive for 
anti-HEV. The rate was lower 
(0.3%) among children than 
in adults (10.7%).

Taiwan Peng, 1995 July 1993 to 
June 1994

Healthy subjects 997 Prevalence of IgG anti-
HEV ranged from 6.4% to 
8.8%, with wide distribution 
in all age groups, and a 
significantly higher rate 
(13.1%) among the 46-55 
years old persons.

Taiwan Lin, 2004; Lin, 
2006

school children 2,538 86 (3.4%) children were anti-
HEV seropositive.

Taiwan Lee, 2005 Healthy subjects 400 IgG anti-HEV detected in 
8.9%.
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Regional summary

Outbreaks of variable sizes have been reported from most countries in this region. 
Some of these outbreaks have affected several thousand persons. In most studies of 
sporadic acute hepatitis and fulminant liver failure in the region, 20-60% of patients 
have been related to infection with hepatitis E virus. Among pregnant women with 
these diseases, the rates of HEV infection have usually been higher than among  
non-pregnant patients. The seroprevalence rates of prior exposure to HEV are however 
relatively low, being 10%-40% in most studies. Overall, hepatitis E disease is highly 
endemic in this region. 

Country reports

Afghanistan

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Bangladesh

In a study of 17 patients affected during an outbreak of viral hepatitis in Dhaka,  
all tested positive for anti HEV [Hlady, 1990; Hlady, 1990].

Among Bangladeshi soldiers forming a part of a UN Mission in Haiti, 28 (27%) of  
105 Bangladeshi soldiers studied had anti-HEV antibodies [Gambel, 1998].

Bhutan

In a sero-epidemiological study, 257 persons from the general population were  
screened for anti-HEV; 2% of them tested positive, indicating a low prevalence rate 
[Da Villa, 1997].

India

Outbreaks

A waterborne epidemic of viral hepatitis occurred in the Kashmir valley over a 6-month 
period (November 1978 to April 1979) [Khuroo, 1980]. Serologic tests for hepatitis B 
and hepatitis A were negative. Of 16620 residents in the area, 175 (1.65%) had acute 
hepatitis. The disease attack rate was the highest in the age groups of 11-40 years  
(0-10: 0.61% among males, and 0.38% among females; 11-20 yeas: 2.66% and 
1.96%; 21-30 years: 3.15% and 3.72%; 31-40 years: 2.99% and 2.36%; 41-50 years:  

Asia, South
(Afghanistan, Bangladesh, Bhutan,  

India, Nepal, Pakistan)



37WHO/IVB/10.14

0.89% and 0.3%; 51-60 years: 0.20% and 0%; and, >60 years: 0.42% and 0.65%).  
In addition, 27.3% of a sample (n=128) of contacts with patients had anicteric 
biochemical hepatitis. Sera from this outbreak were retrospectively studied for 
anti-HEV antibodies. Of the 45 patients (aged 9-70 years) with acute viral hepatitis,  
32 tested positive for IgG anti-HEV; of the latter, 24 were also positive for IgM assay. 
In addition, 2 of 22 persons with anicteric hepatitis, 1 of 23 family contacts of cases, 
and 1 of 24 apparently unaffected persons were positive for IgG anti-HEV; of these,  
1, 0 and 1, respectively, tested positive for IgM antibodies. Of 11 pregnant women with 
hepatitis studied, 6 were positive in both IgG and IgM assays and 4 were positive for 
IgG alone; one was, negative in both assays [Skidmore, 1992].( cannot be sequenced 
as articles are related)

In an outbreak of viral hepatitis in Jammu and Kashmir in 1978-79 which had an attack 
rate of 2.1% and case-fatality rate of 2.3%. Investigations showed that the outbreak 
was caused by a NANB hepatitis virus, and was spread through the fecal-oral route 
aided by close personal contact [Chakraborty, 1982].

An outbreak of NANB acute viral hepatitis was reported from Azamgarh,  
Uttar Pradesh during July 1979 to March 1980; it affected 152 cases [Tandon, 1982]. 

An outbreak of hepatiits E occurred among children aged 9-15 years in a school in 
Pune [Arankalle, 1988]. Of the 188 resident children, 67 had high aminotransferase 
levels but only 17 had icteric hepatitis. Of those with hepatitis, only one was positive 
for HBsAg (but negative for anti-HBc-IgM) and none had IgM anti-HAV. Of 95 sera 
tested, 92 were positive for IgG anti-HAV, indicating prior HAV exposure

A large outbreak of hepatitis E occurred in Kanpur, Uttar Pradesh during 1991  
[Naik, 1992]. The outbreak was related to contamination of the city’s municipal 
water supply system. Based on a sample survey, it was estimated that nearly  
79,000 persons were affected. The attack rate was the highest in young adults, and was 
higher among males. The number of deaths recorded was 48; of this 13 were among 
pregnant women.

A focal outbreak of jaundice occurred in Delhi during February-March 1992.  
In the affected area, 7% of the population had acute hepatitis E, with no age or sex 
predilection [Bandyopadhyay, 1993]. 

Another epidemic of jaundice due to enterically-transmitted NANB hepatitis was 
reported from Orissa during December 1989 to January 1990 [Bora, 1993]

 During an outbreak of hepatitis in Calcutta between September 1988 and  
January 1989, 18 specimens were studied. All tested negative for anti-HAV IgM and 
only one was positive for HBsAg [Pal, 1994]. 

In a retrospective study of serum specimens collected during 17 epidemics of  
water-borne hepatitis in different parts of India, 16 epidemics were found to be related 
to HEV infection. One epidemic and a minority of case in other epidemics were possibly 
related to another unrecognized hepatitis agent [Arankalle, 1994]
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In an epidemic of viral hepatitis in Haryana during 1987, a total of 1273 cases were 
recorded; antibodies to HEV were detected in 84% [Dilawari, 1994].

An outbreak of 21 hepatitis cases occurred in Calcutta during May-June, 1995.  
Of 11 affected persons tested, none had hepatitis A or B, and 9 had anti-HEV  
[Neogi, 1995].

In a large waterborne epidemic of hepatitis E in Saharanpur, Uttar Pradesh,  
between December 1992 and April 1993, 3682 persons were affected. The disease 
attack rate was higher among adults than in children <15 years. Of 24 sera tested,  
20 had detectable IgM anti-HEV [Singh, 1998].

In another study, sera from 18 outbreaks of jaundice in various parts of India over a 
20-month period were studied for markers of recent hepatitis A and B; sera that were 
negative for both were tested for anti-HEV. The majority of sera were reactive for 
anti-HEV in almost all the outbreaks [Prakash, 1998].

An outbreak of hepatitis E occurred in Sindri, Bihar, during 1998 [Aggarwal, 2002]. 
During a sample survey, the attack rate in the town’s population was found to be 7.54%. 
The attack rate was higher among males than among females (71/604 vs. 11/484; 11.75% 
vs. 2.27%; relative risk 5.17) and was the highest in the 10-29 year age group. 

In an outbreak of viral hepatitis with 265 cases was reported in an army regimental 
centre; of the 190 specimens tested, 97.4% had evidence of recent hepatitis E  
[Banerjee, 2005]. The outbreak was related to exposure to contaminated water. 

In another study, hepatitis E was found to be the major cause of outbreak of hepatitis 
in Hyderabad , Andhra Pradesh [Sarguna, 2007].

Sporadic hepatitis 

Among 293 cases of sporadic acute viral hepatitis in Kashmir, India during April 1979 
to December 1981, 155 (53%) were found to have NANB hepatitis [Khuroo, 1983]. 
These cases were mostly young adults (29.8 ±15 years) with slight male predominance 
(1.4:1). Nineteen, including 6 pregnant women had fulminant hepatic failure (FHF).

Among patients with FHF in Bombay, NANB hepatitis was found to be the most 
common (80.9%) cause. It also caused 51.9% of non-fulminant acute viral hepatitis in 
adults. Among patients with fulminant NANB hepatitis, 32% were pregnant women 
[Bal, 1987].

In a study of 169 pregnant women, 70 non-pregnant women and 287 adult men with 
hepatitis, NANB hepatitis accounted for 81.6%, 48.6% and 57.1% of cases in the three 
groups, respectively [Nayak, 1989].

In a study of patients with various liver diseases in Kashmir, hepatitis E was 
also responsible for 20 of 42 patients with sporadic non-A-C hepatitis and 1 of  
10 patients with non-A-C hepatitis presenting as fulminant hepatic failure. In addition, 
it also accounted for 4 (16%) of 25 children (<14 years) with acute viral hepatitis  
[Khuroo, 1994].
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In a study of 50 patients with fulminant NANB hepatitis, 31 (62%) had hepatitis 
E [Nanda, 1994] in another study among 38 patients with fulminant NANB  
hepatitis tested in Western India, 14 (37%) were diagnosed as hepatitis E, based on 
presence of anti-HEV IgM [Arankalle, 1995].. Among 44 children (29 male, 15 female; 
age: 2 months to 13 years) with acute liver failure, in northern India 18 had acute HEV 
infection; some of them also had coinfection with hepatitis A and B [Arora, 1996]. 

Among 56 cases of jaundice detected in an urban area in Rajasthan, 4 (7.1%) had hepatitis 
E [Singh, 1997]. In another study, in northern Indial the role of various hepatitis viruses 
was studied in 113 patients with acute viral hepatitis (n=70) or FHF (n=43). Of these, 
53 had non-A-C hepatitis and were tested for IgM anti-HEV. Hepatitis E accounted 
for 49% of AVH and 25% of FHF cases due to non-A-C hepatitis [Kar, 1997]. 

Between February 1995 to January 1996, children with acute viral hepatitis (n=127) 
were studied in Madras in outhern part of India. HEV was the sole infectious  
cause in 15.7% cases; in addition, 13.4% of cases had HAV and HEV coinfection,  
and 0.8% had HAV, HBV and HEV coinfection [Malathi, 1998].

In another study from northern India, role of HEV infection in causation of sporadic 
AVH (n=34) and FHF (n=16) was studied. Evidence of HEV infection was found in 
22 (64.7%) and 8 (50%) cases, respectively. It was the sole cause in 15/34 (44%) cases 
with AVH and 7/16 (43.7%) cases with FHF [Madan, 1998].

Prevalence of HEV infection was studied in 381 patients with acute hepatitis  
attending a hospital in southern India. HEV IgM was detected in 66 (17.3%) patients. 
Most of those with hepatitis E were older children and adults; only 5.5% of these were 
children < 12 years of age [Radhakrishnan, 2000].

A study conducted in central part of India comprising 273 women with viral hepatitis 
(age 18-23 years) included 127 pregnant (AVH 83, FHF 44) and 146 non-pregnant 
(AVH 129, FHF 17) women. Of the pregnant women, 73 (57.5%) had HEV infection; 
of these, 42 had FHF. Among non-pregnant women, 67 (46% had HEV infection;  
of these, 2 had FHF. HEV-infected women with FHF during third trimester of 
pregnancy had the highest mortality rate (56%) [Jaiswal, 2001].

In a study of 50 pregnant women with clinical hepatitis (1, 19 and 30 in first,  
second and third trimesters, respectively) from New Delhi, 20 (40%) tested positive 
for IgM anti-HEV (0, 6, 14, respectively) [Singh, 2001]. Twenty-five of these 50 women 
had FHF (0, 10, 15, respectively); of these, 14 had hepatitis E. Of the 14 HEV-infected 
patients with FHF, 13 died.

Another study on sera from 306 patients in Ludhiana, Punjab with a clinical diagnosis 
of acute liver disease, HEV was the commonest cause of hepatitis, accounting for  
63 (20.2%) of patients [Kaur, 2002]. 

Between August 1997 to January 2000, 172 children (120 boys, 52 girls, aged ≤14 years) 
in Chandigarh in northern part of the country with acute viral hepatitis were studied. 
Of these, 166 (96.5%) had one or more hepatitis markers, and 28 (16.3%) had hepatitis 
E [Poddar, 2002]. 
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In a study of 101 cases with sporadic acute viral hepatitis in Ludhiana, Punjab,  
hepatitis E was the most common cause (45%) [Kaur, 2003].

In a study on 97 consecutive pregnant women in third trimester with acute viral  
hepatitis (AVH) or FHF, HEV was found to be the cause in 47.4% of cases,  
including 36.2% of those with uncomplicated AVH and 75% of those with FHF. 
Twenty-four women died, including 18 with HEV infection [Beniwal, 2003].

Of 60 pregnant women with acute hepatitis tested during the years 1997 and 1998 in 
Delhi at AIIMS, 22 (37%) had detectable IgM anti-HEV. Of the latter, 16 (72%) were 
in third trimester of pregnancy. Fourteen of the 22 (64%) HEV-infected pregnant 
women had FHF and all died [Singh, 2003].

During April 1989 to April 1996, 180 persons [69 male, 111 female; age: mean ± SD 
31.1 ± 14.7 years] with acute liver failure in Kashmir were studied. HEV was the cause 
in 79 (43.9%) patients. The study included 49 pregnant women; of them, 47 (95.8%) 
had HEV infection [Khuroo, 2003].

In another study, 569 patients with hepatitis admitted to a hospital in Bangalore during 
1997-2000 were evaluated for IgM anti-HEV. Of these, 107 (72 male, 35 female) tested 
positive. The case-fatality rate was 3.75% (4/107). The highest hepatitis E rate was in 
the age group of 21-40 years [Mishra, 2003].

A study done at Pune compared the etiology of sporadic acute and fulminant viral 
hepatitis in patients seen at two different time points (276 patients during 1994-1997, 
and 206 patients during 1978-1981). Among children in the two groups, HEV was the 
cause in 12.2% and 46.4%, respectively; among adults, these proportions were 42.4% 
and 71.2% [Chadha, 2003].

Among 71 women with acute viral hepatitis in third trimester of pregnancy at a hospital 
in Delhi, observed between April 2001 and May 2004, 27 (38%) had HEV infection, 
including 24 (33.8%) with only HEV infection and 3 with coinfection with another 
virus [Dahiya, 2005].

Sera from 137 patients,attending a hospital in New Delhi, including 37 with AVH,  
37 with chronic viral hepatitis, 31 with cirrhosis of liver and 32 with FHF, were analyzed 
for viral markers. HEV infection was observed in 14 of 37 (37.8%) cases with AVH 
and 5 of 32 (15.6%) cases with FHF [Irshad, 2006].

Blood samples from 116 suspected hepatitis E in the age group of 10-70 years  
(76 acute and 40 convalescents) in two districts at Punjab were tested for IgM anti-HEV. 
Of these, 68 (58.6%) tested positive. The majority of those with hepatitis E were in the 
age group of 21-30 years [Kumar, 2006].

In a study on 220 pregnant women with acute viral hepatitis in Delhi, hepatitis E 
was responsible for 60% of cases. Women with hepatitis E had a higher rates of 
occurrence of FHF and of death than those in patients with hepatitis due to other causes  
[Patra, 2007].
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From 685 patients in northern india with AVH, 70 patients with FHF, 53 patients with 
chronic liver disease (CLD), 11 patients with anti-tuberculosis therapy (ATT)-induced 
jaundice, and 24 pregnant women a total of 843 samples were collected. Anti-HEV 
IgM was positive in 58.3% pregnant women, 41.4% of patients with FHF, 38.6% of 
patients with AVH, 9.4% in the patients with CLD and 18.2% in the patients with 
ATT-induced jaundice. [Kumar, 2007]

Seroprevalence data

Age-specific prevalence of IgG anti-HEV was studied among 75 children  
(aged 3 months to 18 years: 39 boys, 36 girls) and 20 adults, who were either healthy or 
had minor non-infective illnesses in Lucknow, Uttar Pradesh; 47 (63%) children and 
10 (50%) adults tested positive. Positivity rates were similar in different age groups, 
and among boys and girls (28/39 and 19/36) [Aggarwal, 1997].

The age-specific seroprevalence of antibody to HEV was studied in Pune, India. 
Antibodies to HEV were uncommon in children and reached a peak prevalence of 
33%-40% in early adulthood [Arankalle, 1995]. In another study from the same 
group, IgG anti-HEV antibodies were looked for in 884 persons belonging to 
urban higher socioeconomic group, 1497 persons from urban lower socioeconomic 
group and 1710 persons belonging to rural lower socioeconomic group [Arankalle, 
2001]. Of these, 61 (6.9%), 158 (10.6%) and 239 (14%), respectively, tested positive.  
The antibody positivity rates increased with increasing age. The positivity rates among 
adult subsets in the three population groups were 35/206 (17%), 38/210 (18.9%)  
and 197/357 (55.2%), respectively. 

During 1996, children (n=2,070; aged 6 months to 10 years) with minor, non-hepatic 
illnesses were investigated in northern India. Serum anti-HEV IgG antibodies were 
tested; if these were present, anti-HEV IgM antibody were also assayed. Among 
urban children (n=1065), 306 (28.7%) had anti-HEV IgG; of these 131 (42.8%) had  
anti-HEV IgM. Among 1005 rural children, 239 (23.8%) had anti-HEV IgG; of these, 
113 (47.3%) had IgM antibodies. The antibody prevalence rate increased with increasing 
age. IgG anti-HEV seroprevalence rate was significantly higher in urban than in rural 
children [Mathur, 2001].

 Serum specimens from 951 members of four tribes in Andaman and Nicobar Islands 
(Nicobarese, Shompens, Onges and Great Andamanese) during 1999, and 240 
additional samples collected during 1989 from Nicobarese tribe were screened for IgG  
anti-HEV. In the Nicobarese tribe, anti-HEV positivity increased steadily with age, 
and the seroprevalence rates in 1989 and 1999 were 22.9% and 50.4%, respectively. 
The positivity rates in other tribes were 14.8% in the Great Andamanese, 14.5% in the 
Onges, and 72.9% in Shompens [Murhekar, 2002].

In another study done in Chennai comprising 185 healthy children aged 6 months to  
12 years, anti-HEV was detected 8.6% of children. The positivity rate varied  
between 5.3% and 16.7% in different age groups (0.5-2 years: 5.3%; 2-4 years: 9%;  
4-6 years: 7.3%; 6-8 years: 7.9%; 8-10 years: 16.7%; and, 10-12 years: 9%)  
[Mohanavalli, 2003].
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In a study to assess anti-HEV prevalence among sewage workers in Pune (80/147; 
56.5%), a group of healthy subjects were studied as a control group; the latter had a 
prevalence rate of 19% [Vaidya, 2003].

In a group of blood donors, antenatal women, and pre-operative individuals from 
southern India none having evidence of liver disease, the overall seropositivity rate 
for IgG HEV was 4%. The positivity rates in different age groups were as follows:  
1-5 years 1/200 (0.5%), 6-15 years: 2/200 (1%), 16-40 years: 8/100 (8%), and ≥41 years 
old: 13/100 (13%) [Daniel, 2004].

Nepal

An epidemic of acute hepatitis was reported from Nepal in 1981. Approximately 7.6% 
of households and 1.4% of individuals were affected. Most (70%) cases were in the 
15-34 year age group, and 75% were male. Pregnant women admitted to the hospital 
had a high mortality rate (21%) [Kane, 1984].

 An outbreak of hepatitis was reported at an army training camp near Kathmandu 
during January to March 1995. Of 692 soldiers, 32 were affected. All but two patient 
sera showed evidence of recent HEV infection (IgM anti-HEV and/or HEV RNA),  
and all lacked markers of recent hepatitis A, B, or C. Among non-affected soldiers,  
83 had serological evidence of recent HEV infection and additional 204 (30%) had 
evidence of prior infection (IgG anti-HEV but no IgM or HEV RNA) [Clayson, 
1998].

In a seroprevalence study, 757 sera were collected during 1992- 1993 from healthy 
persons aged 12-48 years, IgG anti-HEV was detected in 16% to 31% of specimens in 
various subgroups; the positivity rate increased with age [Clayson, 1997]

In a study in 1997 in Nepal, 154 patients with sporadic acute hepatitis were studied. 
IgM anti-HEV and HEV RNA were detected in 77 (50%) and 48 (31%), respectively; 
based on these, 86 patients (56%) were diagnosed with hepatitis E [Shrestha, 2003].

In a study of 127 consecutive patients with acute viral hepatitis during June 2004 to  
June 2006, hepatitis E (85%) was found to be the most common cause [Sudhamsu, 
2006].

In a study on 19 pregnant women with jaundice between April 1999 to April 2003,  
16 were found to have acute hepatitis E. Average age of the patients was 24 years.  
Of the 16 women with hepatitis E, 13 (81.2%) presented during the third trimester of 
pregnancy. There were 3 maternal deaths (20%) [Bista, 2006].
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Pakistan

Outbreaks 

An outbreak of icteric NANB hepatitis occurred in a residential community of 
urban Karachi, Pakistan, during August to October 1986. Twenty-seven percent of  
226 households and 9% of 1,250 individuals were affected. Cases were predominantly 
in young adults, with a male:female ratio of 1.8:1 [Smego Jr, 1988].

On investigating three epidemics of acute viral hepatitis in different parts of Pakistan 
(Quetta, Mardan and Rawalpindi), serology was found consistent with hepatitis E 
[Malik, 1988].

An outbreak of enterically-transmitted NANB hepatitis was reported from  
Sargodha, Pakistan during 1987. A total of 133 cases were recorded, with an attack 
rate of around 20% in the affected population [Iqbal, 1989]. No deaths were reported. 
Later, this outbreak was proven to be caused by HEV, based on serological findings 
[Bryan, 1994]

A large epidemic of hepatitis E occurred during December 1993 to March 1994 in parts 
of Islamabad [Rab, 1997]. In a survey of 36,705 individuals, 3,827 cases of acute icteric 
hepatitis were recorded with an overall attack rate of 10.4%. Serological testing of sera 
from affected persons provided evidence of HEV infection. The outbreak was related 
to water contamination. Attack rate was significantly higher in the group 11-30 years 
of age (15.3%) than in younger children (1.4%) and older subjects (10.5%), and was 
higher among 162 pregnant women (21.6%), than among non-pregnant women of 
child-bearing age (10.9%). There were four adult deaths, all among women in their third 
trimester of pregnancy with a case-fatality rate of 11.4%. In addition, four newborn 
infants of mothers with acute icteric hepatitis died. 

An outbreak of hepatitis occurred in Abbottabad, Pakistan, in 1998 and was traced 
to fecal contamination of a water system. Of 109 men hospitalized with hepatitis, 
104 (95%) had serologic evidence of acute hepatitis E (IgM anti-HEV), three (3%) 
probably had acute hepatitis E (IgG anti-HEV???). The prevalence of anti-HEV in 
this population before the outbreak was estimated to be 30%. This is the second major 
epidemic of hepatitis E in the Pakistani military confirmed by an anti-HEV enzyme-
linked immunosorbent assay (ELISA) [Bryan, 1996]. 

An outbreak of HEV infection occurred in the neurosurgery ward of a hospital 
in Karachi, Pakistan during December 2000 through March 2001. Of 18 cases  
(7 serologically confirmed, 11 presumptive), 10 were women. The overall ward 
attack rate for HEV infection was 15.9% (18 of 113 patients). A nosocomial route of 
transmission was suspected [Siddiqui, 2005].
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Prevalence among hepatitis cases

Of 93 patients with acute viral hepatitis in Lahore, 44 (47.3%) were found to have 
probable hepatitis E [Haider, 1994]. These patients included 6 children, of whom  
3 had hepatitis E.

A seroprevalence study was done in 120 patients with acute hepatitis,  
including 10 pregnant women between May to July 1992. Hepatitis A and B were ruled  
out in 68 patients; of these 52 (77%) tested positive for HEV IgG. Of pregnant women,  
6 (60%) had anti-HEV [Khan, 1995].

Several studies have been done among pregnant women with acute hepatitis or fulminant 
hepatic failure (FHF). In a study of 12 pregnant women with FHF (mean age = 25 years) 
diagnosed between July 1991 and July 1994, 9 were diagnosed as acute viral hepatitis; 
of these, six had IgM and IgG antibodies to HEV [Hamid, 1996]. In another study of 
20 pregnant women with FHF during the year 1998, hepatitis E was found in 5 (25%) 
[Ali, 2000]. Among 65 pregnant women in Karachi with recent history of acute viral 
hepatitis, 57% had hepatitis E; mean age of these patients with hepatitis E was 25 years 
and most (85%) of them belonged to lower socio-economic stratum [Shams, 2001].

Of 148 admissions with acute hepatitis in two tertiary health care centers, 21 (14%) 
had hepatitis E. Of these, 17 were below the age of 40 years [Saeedi, 2004].

Seroprevalence studies

In a serological survey among 109 Pakistani soldiers, serving as peacekeepers in a  
United Nations Mission in Haiti, 68 (62%) had IgG anti-HEV [Gambel, 1998].

Rates of prior exposure to HEV were assessed in 100 healthy children (aged 1 day to 
10 years) and 100 healthy adults (18-45 years). Data from two children were excluded. 
The IgG anti-HEV positivity rate among children was 19.4%, and increased with age 
(<1 year: 10%; 2 years: 14%, 3 years -- 19%; and, 10 years -- 28%). Among adults,  
the overall exposure rate was 16%. No gender predilection was found in either children 
or adults [Qureshi, 2000].

Prevalence of anti-HEV antibodies was studied among 380 children (aged 5 months 
to 15 years) belonging to urban low socioeconomic communities of Karachi during  
April 2002 to December 2004. Of children aged ≥ 14 years, 26% were positive for 
anti-HEV [Aziz, 2007].
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Bangladesh Hlady, 1990; 
Hlady, 1990

Report of an outbreak of acute hepatitis affecting 17 persons in 
Dhaka; later all shown to have hepatitis E.

Bangladesh Gambel, 1998 Healthy soldiers from 
Bangladesh

105 Prevalence of IgG anti-HEV 
was 27%.

Bhutan Da Villa, 1997 Healthy population 257 Anti-HEV positive in 2.0%. 

India Khuroo, 1980; 
skidmore, 1992

1978-
1979

Report of an outbreak of enterically-transmitted NANB hepatitis 
in Kashmir valley, with 265 cases among a population of 16,620 
persons. The disease attack rate was the highest in 11-40 year olds. 
specimens collected during the epidemic were later shown to be 
positive for IgM antibodies to hepatitis E.

India Chakraborty, 
1981

1978-
1979

Report of an outbreak of enterically-transmitted NANB hepatitis in 
Kashmir. 

India Tandon, 1982 1979-
1980

Report of an epidemic of enterically-transmitted NANB hepatitis in 
Azamgarh, Uttar Pradesh. The outbreak had 152 cases. 

India Arankalle, 1988 1988 Epidemic of NANB hepatitis among school children near Pune; 17 
children had icteric disease.

India Naik, 1992 1991 Report of a large outbreak of hepatitis E in Kanpur, Uttar Pradesh. 
Based on a sample survey, the estimated number of cases was 
approximately 79,000. The attack rate was the highest in young 
adults. The number of deaths recorded was 48. 

India Bandyopadhyay, 
1993

1992 Report of an epidemic of enterically-transmitted NANB hepatitis in 
Delhi.

India Bora,1993 1989- 
1990

Report of an epidemic of enterically-transmitted NANB hepatitis in a 
town in Orissa. The attack rate was 1.2%. Most (89.8%) of the cases 
were aged 11 to 40 years. Male-female ratio was 2.3:1. 

India Dilawari, 1994 In an epidemic of viral hepatitis in Haryana during 1987, a total of 
1273 cases were recorded; antibodies to HEV were detected in 84%

India Arankalle, 1994 In a retrospective study of sera from 17 epidemics of water-borne 
hepatitis in different parts of India, 16 were found to related to 
hepatitis E. 

India Pal, 1994 1988-
1989

An outbreak of hepatitis in Calcutta. Of 620 residents, 8.5% were 
affected. Most cases were adults. Case-fatality rate was 3.8%. Of 
18 sera tested, none had markers of hepatitis A and only one was 
positive for HBsAg.

India Neogi, 1995 May-
June, 
1995

An outbreak of NANB hepatitis in Calcutta, with 21 cases. sera from 
11 showed no evidence of hepatitis A or B. 

India singh, 1998 1992-
1993

An epidemic of hepatitis E in saharanpur, Uttar Pradesh, with 3682 
cases. 

India Prakash, 1998 Representative sera from 18 outbreaks of jaundice occurring in 
various parts of India over a 20-month period were studied. Majority 
of sera from each outbreak were reactive for anti-HEV.

India Aggarwal, 2002 1998 Report of an outbreak of hepatitis E in sindri, Bihar, affecting 7.54% 
of the town’s population. Attack rate was higher among males than 
among females (11.75% vs. 2.27%; relative risk 5.17) and was the 
highest in the 10-29 year age group. 
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Country Citation Study 
period Study group Number Findings

India Banerjee, 2005 A report of an outbreak of viral hepatitis with 265 cases in an army 
unit. 

India sarguna, 2007 2005 An outbreak of hepatitis E in Hyderabad, Andhra Pradesh with a 
total of 1611 cases. 

India Khuroo, 1983 1979-
1981

sporadic acute viral 
hepatitis

293 155 (53%) had NANB 
hepatitis

India Bal,1987 Fulminant and 
non-fulminant acute 
hepatitis

 NANB hepatitis caused 
80.9% of fulminant hepatitis 
and 51.9% of non-fulminant 
acute viral hepatitis in adults.

India Nayak, 1989 Acute hepatitis in  
(i) pregnant women, 
(ii) non-pregnant 
women, and  
(iii) men

 
(i) 169 
(ii) 70 

 
(iii) 287

 NANB hepatitis was 
responsible for 81.6%, 
48.6% and 57.1% of cases in 
the three groups. 

India Khuroo, 1994 sporadic non-A-C 
acute hepatitis

42 20 were due to hepatitis E

Non-A-C acute 
hepatitis with FHF

10 1 was due to hepatitis E 

Acute hepatitis in 
children

25 4 were due to hepatitis E.

India Nanda, 1994 Fulminant NANB 
hepatitis 

50 HEV infection in 31 (62%).

India Arankalle, 1995 Fulminant NANB 
hepatitis

38 14 (27%) were due to 
hepatitis E

India Arora, 1996 Children with acute 
liver failure

44 18 had HEV infection; some 
of these also had hepatitis A 
or B coinfection. 

India singh, 1997 Jaundice (acute viral 
hepatitis)

56 4 (7.1%) had hepatitis E

India Kar, 1997 Acute viral hepatitis 70 HEV infection caused 49% 
of non-A-C hepatitis in those 
with AVH and 25% of those 
with FHF.

Fulminant hepatic 
failure

43

India Malathi, 1998 1995- 
1996

Acute viral hepatitis 127 HEV was the sole agent in 
15.7% cases.

India Madan, 1998 (i) Acute viral hepatitis 
(ii) Fulminant hepatitis 

(i) 34 
(ii) 16

Evidence of HEV infection 
was found in 22/34 (64.7%) 
and 8/16 (50%).

India Radhakrishnan, 
2000

Acute hepatitis 381 HEV IgM was found in 66 
(17.3%).

India Jaiswal, 2001 Women with acute 
viral hepatitis or FHF  
(i) pregnant  
(ii) non-pregnant

 
 

(i) 127 
(ii) 146

73 (58%) and 67 (46%), 
respectively had hepatitis E. 

India singh, 2001 Pregnant women 50 20 (40%) patients were 
positive for IgM anti-HEV. 

India Kaur, 2002 Acute liver disease 306 63 (20.2%) had hepatitis E. 
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Country Citation Study 
period Study group Number Findings

India Poddar, 2002 1997-
2000

Children with acute 
viral hepatitis

172 Hepatitis E in 28/166 
(16.3%).

India Kaur, 2003 1999-
2000

Acute viral hepatitis 101 Hepatitis E was the cause in 
45 (44.6%).

India Beniwal, 2003 Pregnant women with 
acute viral hepatitis 
or FHF

97 HEV was responsible for 
47% of cases (36.2% of 
those with AVH and 75% of 
those with FHF).

India singh, 2003 1997-
1998

Pregnant women with 
acute hepatitis

60 22 (37%) were positive for 
IgM anti-HEV antibodies. 

India Khuroo, 2003 1989-
1996

Acute liver failure 
(69 male; 111 female, 
including 49 pregnant)

180 79 (44%) had hepatitis E. Of 
the 49 pregnant women, 47 
(96%) had evidence of HEV 
infection. 

India Mishra, 2003 1997-
2000

Patients admitted to 
hospital with acute 
viral hepatitis 

569 107 tested positive for IgM 
anti-HEV. 
Case-fatality rate was 3.75%. 

India Chadha, 2003 1978-
1981

Patients with acute 
viral hepatitis or 
fulminant hepatic 
failure

206 HEV caused 46% of AVH 
and 71% of FHF

1994-
1997

276 HEV caused 12% of AVH 
and 42% of FHF.

India Dahiya, 2005 2001-
2004

Acute viral hepatitis 
in third trimester of 
pregnancy

71 27 had acute hepatitis E, 
including 3 had another 
coinfection. 

India Irshad, 2006 Acute viral hepatitis
Fulminant hepatic 
failure

37
32

HEV infection in 14 of 37 
(37.8%). patients.
HEV infection in 5 of 32 
(15.6%) patients.

India Patra, 2007 Pregnant women with 
acute hepatitis

220 HEV was responsible for 
60% of cases. 

India Kumar, 2007 Acute viral hepatitis 685 Hepatitis E in 38.6%. 

Fulminant hepatic 
failure

70 Hepatitis E in 41.4%. 

Pregnant women with 
hepatitis

24 Hepatitis E in 58.3%.

India Arankalle, 1995 1982,  
1992

Healthy children Antibodies to HEV were 
uncommon in children and 
reached a peak prevalence 
of 33%-40% in early 
adulthood. 

India Arankalle 2001 1982-
1998

Healthy persons 
(i) urban higher socio-
economic group;  
(ii) urban lower socio-
economic group;  
(iii) rural lower socio-
economic group

 
884

 
1,497 

 
1,710

61 (6.9%), 158 (10.6%) and 
239 (14.0%), respectively, 
tested positive. The antibody 
positivity rates increased with 
increasing age. Positivity 
rates among adult subsets 
in the three population 
groups were 35/206 (17.0%), 
38/210 (18.9%) and 197/357 
(55.2%), respectively.
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Country Citation Study 
period Study group Number Findings

India Aggarwal, 1997 Healthy children 75 Forty-seven (63%) of the 75 
children and 10 (50%) of the 
20 adults tested positive. 
Positivity rates did not vary 
with age.

India Mathur, 2001 1996 Children with minor 
non-hepatic illnesses  
(age 6 months to 10 
years)

2,070 
(urban 
1,065; 
rural 

1,005)

Anti-HEV IgG was detected 
in 306 (28.7%) of urban and 
239 (23.8%) of rural children. 
sero-prevalence rate 
increased with age. 

India Murhekar, 2002 1989, 
1999

Members of four 
tribes in Andaman and 
Nicobar Islands

1,191 Positivity rates of IgG anti-
HEV varied from 14.5% to 
72.9%. 

India Mohanavalli, 
2003

Healthy children 185 Anti HEV IgG positivity rate 
was 8.6%. The rate varied 
between 5.3% and 16.7% in 
different age groups. 

India Vaidya, 2003 Healthy controls 201 Anti-HEV IgG positive in 38 
(19%). 

India Daniel, 2004 Healthy persons 600 Overall IgG anti-HEV 
positivity rate was 4%. 
The rates in different 
age groups were:  
0-5 years 1/200 
6-15 years 2/200 
16-40 years 8/100 
≥41 year 13/100

Nepal Kane, 1984 1981 Report of a large outbreak of NANB viral hepatitis.

Nepal Clayson, 1998 An outbreak of hepatitis E among soldiers in a training camp. Of 32 
recorded cases, 30 had evidence of recent HEV infection.

Nepal Clayson, 1997 Healthy individuals 757 IgG anti HEV was detected 
in 16%-31% of subjects. 

Nepal shrestha, 2003 1997 Acute hepatitis 154 Anti-HEV IgM and HEV RNA 
were detected in 77 (50%) 
and 48 (31%), respectively.

Nepal sudhamsu, 
2006

2005-
2006

Acute viral hepatitis 177 Hepatitis E in 85%.

Nepal Bista, 2006 April 1999 
to April 
2003

Jaundiced pregnant 
women

19 16 had acute hepatitis E (anti 
HEV IgM positive). 

Pakistan smego,1988 1986 A report of an outbreak with 85 cases in an urban population.

Pakistan Malik,1988 1988 A report of three outbreaks with suspected NANB hepatitis.

Pakistan Iqbal, 1989; 
Bryan, 1994

1987 A report of an outbreak of hepatitis in sargodha with 133 cases and 
no deaths; later, this was proven to be due to hepatitis E. 

Pakistan Rab, 1997 A large outbreak with 3,827 cases and four deaths (all among 
pregnant women) in Islamabad city.

Pakistan Bryan JP,2002 1998 Report of an outbreak in Abbottabad with 109 cases of hepatitis of 
which 104 (95%) had serologic evidence of acute hepatitis E. 
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Country Citation Study 
period Study group Number Findings

Pakistan siddiqui, 2005 2000-
2001

Outbreak of hepatitis E in a hospital. Affected 18 persons. 
Nosocomial route of transmission was suspected. 

Pakistan Haider, 1994 Acute viral hepatitis 93 44 (47.3%) had probable 
hepatitis E.

Pakistan Khan, 1995 May-July 
1992

Acute viral hepatitis 120 68 had NANB hepatitis; 
of these, 52 (77%) were 
positive for IgG anti-HEV.

Pakistan Hamid,1996 July 1991 
and July 

1994

Pregnant women with 
FHF 

12 9 were acute viral hepatitis; 
of these, six had IgM and 
IgG antibodies to HEV

Pakistan Ali, 2000 1998 Pregnant women with 
fulminant hepatic 
failure

20 Hepatitis E was the cause in 
5 (25%).

Pakistan shams, 2001 Pregnant women with 
acute viral hepatitis,

65 57% had hepatitis E.

Pakistan saeedi, 2004 2002 Acute hepatitis 
(hospital admissions)

148 21 patients (14%) had 
hepatitis E

Pakistan Gambel, 1998 Pakistani peacekeeper 
troops

109 68 (62%) had IgG anti-HEV. 

Pakistan Qureshi, 2000 Healthy children (1-10 
years old) 

100 19.4% of children and 
16% of adults had IgG 
anti-HEV. Among children, 
exposure rate increased with 
increasing age

Adults (18-45 years) 100

Pakistan Aziz,2007 April 
2002 to 

December 
2004

Children( aged 5 
months to 15 years)

380  Of children aged ≥ 14 
years, 26% were positive for 
anti-HEV.
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Regional summary

Outbreaks of proven or suspected (waterborne, NANB) hepatitis E have been reported 
from Indonesia, Myanmar and Vietnam. However, the proportion of viral hepatitis cases 
attributable to HEV infection (based on IgM anti-HEV) has usually been below 10%. 
The seroprevalence of anti-HEV antibodies has varied from very low levels to 50%. 

Country reports

Cambodia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been reported 
from Cambodia. 

A hepatitis outbreak has been reported from a part of Vietnam bordering Cambodia 
(details in section on Vietnam) [Corwin, 1996]. 

Indonesia

An outbreak of hepatitis during March-May 1998 in East Java Province of Indonesia 
was shown to be due to hepatitis E, based on high frequency of IgM anti-HEV,  
total anti-HEV and HEV RNA in the affected communities than in unaffected 
communities [Sedyaningsih-Mamahit, 2002]. The overall attack rate (AR) of clinical 
disease in three outbreak-affected communities surveyed was 19%. The outbreak was 
related to usage of river water as primary source for bathing, human-waste disposal,  
and drinking purposes. The background prevalence of anti-HEV IgG was 47% among 
the outbreak communities, and 3% in control communities living away from the 
river.

Following an outbreak in West Kalimantan, Indonesia in 1991, 60 cases identified as 
anti-HEV IgG positive during the outbreak, 67 matched controls and 318 members of 
their families were investigated. The overall prevalence of anti-HEV IgG among the 445 
subjects (representing 127 households) was 59%. There was no significant difference 
in anti-HEV prevalence between cases (72%) and controls (61%). The prevalence of 
anti-HEV IgG increased significantly with age [Corwin, 1995].

In a seroprevalence study, 885 sera from two regions, one with and the other without 
foci of epidemic hepatitis E were studied. The anti-HEV IgG prevalence rates were 50% 
and 23%, respectively. In both areas, prevalence increased with age. In the outbreak area, 
prevalence rate was lower in males (47%) than in females (55%) [Corwin, 1997].

Asia, Southeast 
(Cambodia, Indonesia, Lao People’s Democratic Republic,  

Malaysia, Maldives, Mauritius, Mayotte, Myanmar, Philippines,  
Seychelles, Sri Lanka, Thailand, Timore Leste, Vietnam)
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In another study, 1,115 samples were collected during 1996 from apparently  
healthy individuals in Bali, Lombok, and Surabaya in Indonesia where HEV epidemics 
have never been reported. IgG anti-HEV was detected in 20% (54/276), 4% (17/446) 
and 0.5% (2/393) of specimens from Bali, Lombok and Surabaya, respectively  
[Wibawa, 2004].

Between April to August 2003, sera from 819 pregnant women, randomly selected 
from among 2,450 such specimens, were tested for anti-HEV antibodies. The overall 
prevalence of anti-HEV was 18%, with substantial regional variation from 5% to 32% 
[Surya, 2005]. 

In another study in the general population of Tahuna, in Sangihe-Talaud Archipelago 
in the northeastern part of Indonesia, 581 serum samples were investigated and 5.9% 
were found reactive for anti-HEV. Anti-HEV was significantly more frequent in those 
over 30 years of age than in the younger age group (24% vs. 1.9%) [Achwan, 2007]

Lao People’s Democratic Republic

In the only study from Lao Republic, sera were collected during January 1995 through 
July 1996 from 208 patients with acute jaundice (mean age = 28.7 years; male: female 
ratio = 1:1.28) and 194 controls (mean age = 28.8 years; male: female ratio = 1:1.28) 
who had no history of jaundice or liver disease. Of the 186 sera tested in each group, 
16% and 17%, respectively, were positive for IgG anti-HEV [Bounlu, 1998]. None 
of the IgG anti-HEV positive cases had IgM anti-HEV. Prevalence of IgG anti-HEV 
appeared to increase with age. 

Malaysia

In a study of 923 jaundiced patients with clinical and biochemical evidence of liver 
disease, only 4 (0.4%) tested positive for anti-HEV IgM [Saat, 1999].

IgG anti-HEV was tested in three distinct Malaysian populations, namely urban blood 
donors (n=100) and in two aboriginal communities located at Pahang (n=102) and  
Perak (n=30). The antibody was detected in 2% of blood donors, but in 44% and 50% 
of the aboriginal people from Pahang and Perak, respectively. HEV exposure was not 
related to age or sex [Seow, 1999].

Maldives

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Mauritius

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Mayotte

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Myanmar

The search for Myanmar also included a search for this country’s previous name,  
i.e. ‘Burma’.

An epidemic of viral hepatitis occurred during June to October 1982 during an epidemic 
in Rangoon. Of the 519 cases admitted to a hospital, 399 were found to be NANB 
hepatitis; 84 cases were hepatitis B and 36 cases were hepatitis A. NANB occurred most 
commonly in adults of 20-40 years. The case-fatality rate was the highest in pregnant 
women with NANB hepatitis [Myint, 1985]. 

Another epidemic of hepatitis E was reported in an army recruit camp of  
Myanmar, in October 1989. Of the 600 residents in the camp, 111 developed hepatitis 
E [Uchida, 1993].

In a study of serological evidence of infection with hepatitis viruses in 403 subjects 
(213 healthy persons and 190 liver disease patients, IgG anti-HEV was tested in  
371 subjects. Of these, 117 (32%) sera tested positive, including 3% (1/30) of those  
aged <20 years, 32% (49/151) of those aged 21-40 years, 33% of those aged 41-60 years, 
and 42% (22/52) of those aged 61 years or older [Nakai, 2001].

Philippines

In a study at the San Lazaro Hospital, Philippines, 65 jaundiced patients (mean age  
31 years ± 16.6 years; 73% male) between July and September 1992 were tested for viral 
hepatitis markers. Acute or relatively recent HEV infection was diagnosed in 6.15% of 
patients (positive for only IgG anti-HEV) [Gloriani-Barzaga, 1997].

No outbreaks, case-series, or case-fatality studies have been reported. 

Seychelles

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Sri Lanka

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Thailand

In a study in various subject groups from several regions of Thailand, the prevalence  
of anti-HEV IgG was 9%-22% in adults groups (comprising of blood donors,  
pregnant women, patients with acute hepatitis and cases seen during an outbreak 
of hepatitis); the prevalence increased with age. The prevalence was lower among 
younger groups (3.6% in children and adolescents from Bangkok, 1.8%-6.2% among 
children from the north-east and 2.3% in children from south of the country). Of  
68 patients with acute viral hepatitis tested for anti-HEV IgM, five (7%) were positive 
[Poovorawan, 1996].
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Among 636 voluntary blood donors in four Provinces of Northern Thailand,  
average anti-HEV seroprevalence rate was 8.7%. No significant differences were found 
between regions, and by age or sex [Jutavijittum, 2000].

In a study of 269 people (102 males, 167 females; age 16-63 (mean 35.4 years) for hepatitis 
markers, anti-HEV was detected in 6.5% of 139 individuals [Louisirirotchanakul, 
2002]. 

Timore Leste

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Vietnam

An outbreak of hepatitis E was reported from Vietnam during June-July 1994.  
It predominantly affected adults. Hepatitis E was shown to be the cause of this outbreak 
by demonstration of IgG anti-HEV in 76%, IgM anti-HEV in 16% and HEV RNA 
in 6% of 50 affected persons some time after the outbreak was over; these rates were 
higher than those of healthy controls from the same community and from another 
community [Corwin, 1996]. 

A study of acute hepatitis was conducted in Vietnam from January 1993 to  
February 1995. sera from 188 clinical hepatitis cases and 187 control subjects, 
matched by age, sex and month of admission, with no recent history of hepatitis, were 
tested. Prevalence of IgG anti-HEV was similar in cases (21%) and controls (14%);  
IgM anti-HEV was positive in 3% of cases. The prevalence rate was higher in adults 
than in children [Corwin, 1996].

In a seroprevalence study in southwestern Vietnam, blood specimens from 646 persons 
(266 male, 380 female) randomly selected from a rural community were tested for  
anti-HEV IgG. The overall prevalence was 9%, with a significant increase with 
increasing age (3% among young children (<5 years old to 16% among older adults 
 ≥50 years old). The rates were similar among men (7%) and women (11%)  
[Hau, 1999]. 

In a study that included 295 patients with liver disease (234 viral related and 61 non-viral 
related) and 100 healthy individuals, anti-HEV IgG was detected in 78 of 185 (42%) 
and anti-HEV IgM in 1 of 185 (0.5%) patients. The age-prevalence of anti-HEV IgG 
was 61.9% in 21-40-year-olds [Tran, 2003].

In a study of sera from 90 consecutive patients with liver enzyme elevation, 
predominantly adults and male, in two cities in Vietnam, anti-HEV IgG was found in 
only 2% of patients in Nha Trang and 5.5% in Phnom Penh [Buchy, 2004]. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Indonesia sedyaningsih- 
Mamahit, 
2002

March-
May 1998

A waterborne hepatitis outbreak reported from East Java Province. 
Clinical attack rate was 19% for three outbreak-affected communities 
surveyed.

Indonesia Corwin, 1995 1991 HEV positive 60 Overall, prevalence of anti-
HEV IgG among the 445 
subjects was 59%.Controls 67

Healthy family members 318

Indonesia Corwin, 1997 1994 Healthy individuals in 
an area with hepatitis 
outbreaks and another 
without hepatitis 
outbreaks 

885 The prevalence of anti-
HEV IgG was 50% in the 
outbreak area and 23% in the 
comparison area. 

Indonesia Wibawa, 
2004

1996 Healthy individuals 
from three regions in 
Indonesia

1,115 Anti-HEV was detected in 
20% (54/276), 4% (17/446) 
and 0.5% (2/393) of subjects 
in the three regions.

Indonesia surya, 2005 April to 
August 
2003

Pregnant women 819 Overall prevalence of anti-
HEV was 18%

Indonesia Achwan, 
2007

April 2005 General population in 
northeastern Indonesia

581 5.9% were found reactive for 
anti-HEV

Lao 
Republic 

Bounlu, 1998 1995- 
1996

Patients with acute 
jaundice

186 IgG anti-HEV positive in 
16%; none positive for IgM 
anti-HEV.

Persons with no history 
of jaundice or liver 
disease

186 IgG anti-HEV positive in 17%.

Malaysia saat, 1999 Jaundiced patients 923 Four (0.4%) had anti-HEV 
IgM.

Malaysia seow, 1999 Urban blood donors 100 Anti-HEV IgG detected in 2% 
of blood donors and 44% and 
50% of the aboriginal people 
from Pahang and Perak, 
respectively.

Aboriginal communities 
at Pahang

102

Aboriginal community 
at Perak

30

Myanmar Myint, 1985 June to 
October 
1982

An outbreak of viral hepatitis, predominantly (399 of 519 cases) 
NANB hepatitis. Most commonly affected 20-40 year olds, high case-
fatality rate in pregnant women. 

Myanmar Uchida, 1993 October 
1999

An outbreak of hepatitis E in a camp for army recruits. Of the 600 
residents, 111 had hepatitis. 83.7% of cases studied were positive for 
IgM anti-HEV. Also, 30.6% of 49 symptom-free residents examined 
were positive for anti-HEV. 

Myanmar Nakai, 2001 1998 to 
2000

Healthy individuals 213 Of 371 sera tested, 117 
(32%) had anti-HEV IgG. The 
prevalence of anti-HEV IgG 
was 3% for patients younger 
than 20 years and 30% or 
more for those aged ≥20 
years. 

Patients with liver 
disease

190
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Country Citation Study 
period Study group Number Findings

Philippines Gloriani-
Barzaga, 
1997

Jaundiced patients 65 Acute or relatively recent 
HEV infection (positive for 
IgG anti-HEV) in 6.15% of 
patients.

Thailand Poovorawan, 
1996

several subject groups including 
adults (donors, pregnant women, 
patients with acute hepatitis, etc) 
and children

Prevalence of anti-HEV IgG 
was 9%-22% in adult groups 
and it increased with age. In 
child groups, the rates were 
1.8% to 6.2% in different 
parts of the country.

Thailand Jutavijittum, 
2000

Blood donors 636 seroprevalence of anti-HEV 
was 8.7%.

Thailand Louisirirotch 
anakul, 2002

Healthy persons 139 seroprevalence rate for HEV 
was 6.5%. 

Vietnam Corwin, 1996 June to 
July 1994

A report of an outbreak of hepatitis E predominantly in adults. 

Vietnam Corwin, 1996 January 
1993 to 
February 
1995

Acute Hepatitis 188 IgG anti-HEV positive in 21%.
IgM anti-HEV positive in 3% 
of all cases.

Controls 187 IgG anti-HEV positive in 14%.

Vietnam Hau, 1999 Healthy persons in 
community; randomly 
selected

646 Prevalence of anti-HEV IgG 
and was 9% (males 7%, 
females 11%); the prevalence 
rate increased with age. 

Vietnam Tran, 2003 Liver disease 295 IgG anti HEV was detected 
in 78 of 185 (42%) and IgM 
anti HEV in 1 of 185 (0.5%) 
patients. 

Vietnam Buchy, 2004 Patients with elevated 
liver enzymes

90 Anti HEV IgG was found in 
2% to 5.5% of patients.
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Regional summary

Two seroepidemiological studies of hepatitis E are available from this region, one 
each from Australia and New Zealand. In these studies, anti-HEV IgG antibodies  
were detected in 0.4% and 4%, respectively, of subjects studied. In addition, in one 
study, 3.5% of persons hospitalized in Australia for conditions other than hepatitis 
had anti-HEV antibodies. 

In a few small studies, HEV infection was detected in a small proportion (3% to 19%) 
of patients with uncomplicated or fulminant NANB hepatitis. Occasional cases of 
indigenously-acquired acute hepatitis E have been reported. However, no case-fatality 
studies or outbreaks were reported. 

Country reports

Australia 

 A case report described a 57-year-old woman who had no history of contact or travel 
during the incubation period, supporting the possibility of acquired HEV infection in 
Northern Territory of Australia [Heath, 1995]. 

In one study, sera from eight of 42 consecutive patients (mean age = 32 ± 11.2 with 
NANB fulminant hepatic failure showed evidence of acute HEV infection, i.e. either 
HEV RNA amplified by polymerase chain reaction or IgM anti-HEV on western blot 
[Sallie, 1994]

In a retrospective seroepidemiological study of patients hospitalized for acute NANB 
hepatitis between 1971 and 1974, 3 of 57 patients tested positive for anti-HEV IgG. 
Two of 57 hospital controls (admitted for other illnesses) also tested positive for  
anti-HEV IgG [Binotto, 2000].

In a seroprevalence study, anti-HEV IgG antibodies were detected in 1 of 279 (0.4%) 
healthy blood donors [Moaven, 1995]. 

In the same study, 1 of 13 (7.7%) patients with NANB hepatitis, and none of  
7 patients with fulminant NANB hepatitis showed detectable anti-HEV antibodies  
[Moaven, 1995]

No outbreaks, case-series or case-fatality studies have been reported. 

Australasia
(Australia, New Zealand)
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New Zealand

There is a published case report of a community-acquired sporadic viral hepatitis E 
from New Zealand [Chapman, 1993].

In a study conducted in New Zealand, 265 healthy blood donors were tested for  
anti-HEV antibodies. Of these, 11 (4%) tested positive [Dalton, 2007]. Age and gender 
distribution of the study subjects was not provided.

In the same study, 3 of 77 patients with unexplained hepatitis were found to have IgM 
anti-HEV antibodies and HEV RNA. In addition, a family member of one of these 
cases also tested positive for HEV RNA [Dalton, 2007].

No outbreaks, case-series, or case-fatality studies have been reported. 

Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Australia Heath, 1995 Case report Report of a 57-year-old woman with 
acute hepatitis E,with no recent travel to 
endemic areas

Australia sallie, 1994 Non A, non B-fulminant 
hepatic failure

42 8/42 (19%) had evidence 
of HEV infection 

Australia Binotto, 2000 1971-1974 Acute NANB hepatitis 57 3/57 (5.3%) tested positive 
for anti-HEV

Australia Moaven, 
1995

Hospital controls 
(hospitalized for other 
disease)

57 2/57 (3.5%) tested positive 
for anti-HEV

NANB hepatitis 13 1/13 (7.7%) tested positive 
for anti-HEV antibodies

Fulminant NANB 
hepatitis

7 0/7 tested positive for anti-
HEV antibodies

New 
Zealand

Chapman, 
1993

Case report Report of single case of community-
acquired hepatitis E

New 
Zealand

Dalton, 2007 Blood donors 265 11/265 (4%) tested 
positive for IgG anti-HEV

Patients with 
unexplained hepatitis 

77 3/77 (4%) positive for HEV 
infection; all elderly
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Caribbean
(Anguilla, Antigua and Barbuda, Aruba, Bahamas, Barbados, Belize, 

Bermuda, British Virgin Islands, Cayman Islands, Cuba,  
Dominican Republic, Dominica, French Guiana, Grenada,  

Guadaloupe, Guyana, Haiti, Jamaica, Martinique, Montserrat,  
Netherlands Antilles, Saint Kitts and Nevis, St. Lucia, St. Vincent,  

Suriname, Trinidad and Tobago, Turks and Caicos Islands)

Regional summary

in Cuba, hepatitis E has caused several small outbreaks as well as 19% to 33% of cases 
with sporadic hepatitis E. In the only study from Belize, hepatitis E was not found to 
be a cause for jaundice.

Data on seroprevalence of anti-HEV are available from Cuba and French Guiana.  
The seroprevalence rates were 1.1% to 5.3% in Cuba and 6.4% in French Guiana. 

There are no reports on HEV infection from Anguilla, Antigua and Barbuda,  
Aruba, Bahamas, Barbados, Bermuda, British Virgin Islands, Cayman Islands, 
Dominican Republic, Dominica, Grenada, Guadaloupe, Guyana, Haiti, Jamaica, 
Martinique, Montserrat, Netherlands Antilles, Saint Kitts and Nevis, St. Lucia,  
St. Vincent, Suriname, Trinidad and Tobago, Turks and Caicos Islands.

Country reports

Anguilla

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Antigua and Barbuda

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Aruba

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Bahamas

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Barbados

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Belize

Among 62 patients with jaundice, etiology was evaluated; no case of acute hepatitis E 
was detected [Bryan, 2001]. 

No outbreaks, case-series or case-fatality studies have been reported. 

Bermuda

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

British Virgin Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Cayman Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Cuba

There is a case report of a 22-year-old man with no history of travel or contact who 
was found to be positive for HEV IgM [de la Caridad Montalvo Villalba, 2005]

In a seroepidemiological study conducted in Havana, anti-HEV antibodies were 
detected in 11 of 209 (5.3%) serum samples obtained from healthy persons (132 females, 
77 males) aged from 5 to 55 years [Quintana, 2005].

In another study, anti-HEV antibodies were analyzed in 1149 Cuban blood donors,  
585 acute hepatitis cases and 118 individuals subjected to plasmapheresis [Lemos, 
2000]. Of the 1149 blood donors tested, 16 (1.4%) were positive for anti HEV IgG and  
5 (0.4%) of these were also positive for anti HEV IgM. Among patients with hepatitis,  
5 of 585 (0.9%) had anti-HEV antibodies; these included none of 251 HBsAg-positive 
persons, 1 of 210 hepatitis C infected persons, and 4 (all 4 also positive for IgM anti-HEV) 
of 124 persons with liver enzyme elevation of unknown cause. In the plasmapheresis 
group, 2 persons (1.7%) were positive for both anti HEV IgG and IgM. 

In the same study, 124 patients with acute sporadic hepatitis aged above 20 years were 
also tested for IgM anti-HEV. A total of 24 (19%) patients tested positive. Of the  
24 patients who had evidence of acute HEV infection, 20 had evidence of infection with 
another hepatotropic virus, mostly hepatitis A virus. [Lemos, 2000]. 

No case-fatality studies have been reported. 

Dominican Republic

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.
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Dominica

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

French Guiana

In a study that included 996 healthy persons (587 women, 409 men; mean age,  
mean age 35.1 ± 12.5; range, 20 to 80 years), 64 (6.4%) tested positive for antibodies 
to HEV. Seropositivity to HEV did not increase with age, but differences were 
found between places of residence, varying from 1.1% to 10.3% in different areas.  
The prevalence rates also varied among different ethnic groups. The prevalence rates 
were higher in groups that had recently migrated to French Guiana, being 14.6%  
for Chinese and Hmongs (age-adjusted odds ratio [AAOR]= 4.4 [95% confidence 
intervals = 1.8-10.7]) 13.5% for Brazilians (AAOR = 4.1 [1.8-9.4]) and 10.6% for 
Haitians (AAOR = 3.1 [1.1-8.7]) [Talarmin, 1997].

Grenada

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Guadaloupe

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Guyana

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Haiti

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Jamaica

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Martinique

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Montserrat

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.
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Netherlands Antilles

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Saint Kitts and Nevis

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

St. Lucia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

St. Vincent

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Suriname

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Trinidad and Tobago

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Turks and Caicos Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.
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Summary of findings from included studies

Country Citation Study period Study group Number Findings

Belize Bryan, 2001 January 1994 
to May 1995

Patients with 
jaundice

62 No patient with hepatitis E was 
found.

Cuba de la Caridad 
Montalvo 
Villalba, 2005

Case report Case report of a 22 year old man with no history 
of travel or contact who tested positive for IgM 
HEV.

Cuba Quintana, 2005 Healthy 
persons

209 11 of 209 (5.3%) of serum samples.

Cuba Lemos, 2000 Blood donors 1149 16 (1.4%) positive for anti-HEV IgG 

Hepatitis B, 
C or liver 
enzyme 
elevation 
of unknown 
cause

585 5 (0.9%) positive for anti-HEV IgG

Acute sporadic 
hepatitis cases 
(adults)

124 24(19%) positive for anti-HEV IgM

French 
Guiana

Talarmin, 1997 Healthy 
persons

996 64 (6.4%) had antibodies to HEV; 
rates varied with place of residence 
and ethic group
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Regional summary

Data are available from only a few countries in the region, namely Albania,  
Czech Republic, Hungary and Kosovo. In epidemiological studies, the seroprevalence 
rates have varied widely from 2.5% in Kosovar refugees, 2% to 9.7% in Albania,  
and 27.8% in Czech Republic. HEV has been responsible in the region for only a 
small proportion of cases with acute hepatitis, including 2.4% of all patients with 
acute hepatitis in Albania, and 1.1% of patients with non-A-C hepatitis in Hungary. 
In one outbreak of hepatitis A among Kosovo refugees returning home, a few people 
had evidence of HEV infection.

No hepatitis E outbreaks, case reports, case-series or case-fatality studies have been 
reported from the region. 

Country reports

Albania

Two studies on anti-HEV seroprevalence among healthy persons are available from 
Albania. In one study, anti-HEV positivity rates of 9.7% was observed, and increased 
with age from 1.2% among children aged below 9 years to 17.7% among adults older 
over 60 years [Adhami, 2001]. In addition, a group of pregnant women was also studied 
and the positivity rate among them was 1.1%. The study by Adhami et al also included a 
group of 626 patients with acute hepatitis and only 15 (2.4%) had anti-HEV antibodies 
[Adhami, 2001].

The other study [Kondili, 2006] included 109 in-patients with chronic liver disease and 
190 in-patients with no apparent liver disease. The seroprevalence of anti-HEV antibodies 
in the two groups was 36.6% (40 of 109) and 12.1% (23 of 190), respectively. 

In addition, anti-HEV prevalence has been measured in two studies on Albanian  
refugees in Greece; these showed prevalence rate of 2% to 5% [Dalekos, 1998; 
Malamitsi-Puchner, 1996].

No outbreaks, case-series or case-fatality studies have been reported. 

Bosnia and Herzegovina

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Europe, Central
(Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, 

Hungary, Poland, Romania, Serbia and Montenegro, Slovakia, Slovenia,  
The Former Yugoslav Republic of Macedonia)
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Bulgaria

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Croatia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Czech Republic

Search of articles for this country included search for ‘Czechoslovakia’. 

Only one seroprevalence study was identified. In this study, conducted in 1996,  
anti-HEV antibodies were detected in 27.8% of the 269 subjects with non-A-C hepatitis, 
in 4.8% ofgypsies with non-hepatic disease, and in 2.4% of venereological disease 
patients [Pazdiora, 1996]. 

No outbreaks, case-series, or case-fatality studies have been reported.

Former Yugoslav Republic of Macedonia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Hungary

No sero-epidemiological studies of anti-HEV antibodies were found in the general 
population in Hungary. 

A case report of a 60-year-old man who tested positive for IgM and IgG HEV has been 
published [Reuter, 2006].

In a study conducted between 2001 and 2004, specimens from patients with acute 
non-A-C hepatitis were tested for IgG and IgM anti-HEV antibodies [Fodor, 2005]. 
A proportion of cases contained these antibodies suggesting that HEV was a cause 
of some cases with acute endemic hepatitis in southeast and southwest of Hungary.  
A full text of this paper could not be obtained. 

In a study of 264 patients with acute non-A-C hepatitis (53.4% male, 46.6% female; 
average age = 49 years [range 2-87]), 28 (10.6%) tested positive for IgG anti-HEV 
IgG and 5 (1.9%) tested positive for IgM anti-HEV (including one also positive for 
IgG antibody) by ELISA [Haagsman, 2007]. Of the 32 who tested for any one of the 
markers on ELISA, 16 tested positive for IgG anti-HEV alone and 3 for both IgG and 
IgM anti-HEV in confirmatory Western blot assays. All these 19 sera tested negative 
for HEV RNA. Only 3 of 264 patients (1.1%; positive for both IgG and IgM antibodies 
on Western blot) were thus taken as having evidence of recent HEV infection. 
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Kosovo

There are no studies of HEV infection or seroprevalence conducted in Kosovo. 
However, one study among Kosovar refugees in Italy is available. In this study,  
among 526 refugees, 2.5% had detectable anti HEV antibodies (Chironna, 2001).

In another study [Rey, 2002], during an outbreak of hepatitis among Kosovar refugees 
returning home during 1999, 104 samples were studied. A large majority of specimens 
(88%) showed evidence of acute hepatitis A. However, a few specimens (4 from sick 
persons and 4 from asymptomatic persons) showed evidence of hepatitis E virus 
infection. Of the four sick persons with evidence of HEV infection, 2 also had acute 
hepatitis A. Full text of this paper could not be obtained. 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Poland

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Romania

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Serbia and Montenegro

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Slovakia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Slovenia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

(Yugoslavia)

In addition to the countries currently included in the region, a search was also done for 
articles from Yugoslavia, a territory which previously included several of the current 
countries in the region. 

This search did not yield any articles on HEV seroprevalence, case-series,  
outbreaks or case-fatality studies.
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Albania Adhami, 2001 1992-1993 Patients with acute 
hepatitis

626 15 (2.4%) tested positive for 
anti-HEV. 

1993 Healthy persons 545 53 (9.7%) were anti-HEV 
positive. The positivity rate 
increased with age. 

Pregnant women 
(age = 15-40 years)

630 7 (1.1%) had anti-HEV 
antibodies.

Albania Malamitsi-
Puchner,1996

1996 Pregnant Albanian 
refugees in Greece

500 Prevalence of anti-HEV was 
2%.

Albania Dalekos, 1998 1998 Refugees from 
southern Albania 

350 Prevalence of anti-HEV 
among refugees was 4.85%.

Albania Kondili, 2006 Inpatients without 
liver disease 
(controls)

190 23 (12.1%) positive for anti-
HEV antibodies.

Inpatients with liver 
disease 
(cases)

109 40 (36.6%) positive for anti-
HEV antibodies

Czech 
Republic

Pazdiora, 1996 1996 Acute hepatitis 269 HEV antibodies were 
detected in 27.8%.

Hungary Reuter, 2006 Case report of a patient with HEV infection proved by isolation and 
sequencing of HEV RNA. 

Hungary Fodor, 2005 Acute non-A-C 
hepatitis

Not available some specimens tested 
positive for IgM and IgG anti-
HEV, indicating that HEV 
was a cause of hepatitis in 
some cases.

Hungary Haagsman, 
2007

2003-2004 Acute non-A-C 
hepatitis

264 10.5% had anti-HEV IgG 
and 1.9% had anti-HEV IgM, 
however, none had HEV 
RNA.

Kosovo Chironna, 2001 Refugees from 
Kosovo in southern 
Italy

526 2.5% tested positive for anti-
HEV antibodies

Kosovo Rey, 2002 July 1999 Returning refugees 
during an outbreak 
of hepatitis

104 Most had HAV infection; 
however, 4 of those 
sick (including 2 with 
acute hepatitis A) and 4 
asymptomatic persons had 
evidence of HEV infection
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Regional summary

The majority of articles published from this region are from Russia. No outbreaks 
have been reported. Hepatitis E accounts for only a few cases of acute hepatitis in the 
region and prevalence rate of anti-HEV antibodies has been below 2%, except in one 
study in which it was nearly 18% among Russian children. In Republic of Moldova, 
the antibody prevalence rate in one study was close to 25%. 

Data from Belarus and Ukraine are quite limited. No studies are available from Estonia, 
Latvia and Lithuania.

Country reports

Belarus

The only available study from Belarus was on prevalence of HEV antibodies in special 
groups, namely those with HIV infection (n=20) and intravenous drug users (n=20). 
The control group in this study was from Russia and not from Belarus. None of the 
persons in either of the two study groups had anti-HEV antibodies [Balayan, 1997]. 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Estonia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Latvia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Lithuania

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Europe, Eastern
(Belarus, Estonia, Latvia, Lithuania, Republic of Moldova,  

Russian Federation, Ukraine)
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Republic of Moldova

In a study that assessed the prevalence of antibody and risk factors for hepatitis E 
virus (HEV) infection in swine farmers, 255 healthy persons were studied as a control  
group. These included randomly selected factory and clerical workers, health-care 
personnel, and volunteer blood donors. Mean age of the control group was 38 years. 
Of these, 63 (24.7%) were found to be positive for anti-HEV [Drobeniuc, 2001]. 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Russian Federation

Hepatitis E was the cause of 2-3.6% of cases with acute viral hepatitis in Moscow; 
however, all HEV infections were believed to have been imported from Central Asia 
[Shakhgil’dian, 1994]. 

Sera from hepatitis patients and individuals without liver disorders in Moscow area 
were investigated. Anti-HEV IgG was found in one of 19 patients with hepatitis;  
this patient also had acute hepatitis B. Among the individuals without liver disorders, 
only one of 165 (0.6%) tested positive [Balayan, 1994]. 

In a study available only as an abstract, incidence of anti-HEV-IgG varied from 5.1 
to 14.3% in patients with different diseases of the liver, 5.1% in medical workers,  
5.3% in blood donors with increased transaminase levels, and 1.8% in the reference 
group. The full text article of this paer was not available [Fedorova, 1996]

In another study, 125 first-time blood donors with normal serum transaminases and 
55 patients with mild somatic diseases, without liver involvement, who attended a 
nutritional unit for consultations, were studied for presence of anti-HEV antibodies. 
Three of the 180 (1.7%) subjects tested positive [Balayan, 1997]. 

In a study of 374 children (aged 1 to 14 years), consisting of 195 patients with liver 
diseases and 179 patients without liver diseases in Moscow, Russia, anti-HEV IgG was 
tested in 341 subjects, and was found to be positive in 62 cases (18.2%) [Abe, 2004].

Ukraine

A report of outbreak investigation from Ukraine has been published. However,  
the abstract does not give much details and the full text article could not be obtained 
[Siniak, 1994]. 
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Summary of findings from included studies

Country Citation Study Period Study group Number Findings

Belarus Balayan, 1997 HIV infected persons, and IV 
drug users

20 each None had anti-
HEV antibodies

Republic of 
Moldova

Drobeniuc, 
2001

October 1997 
to March 1998

Healthy persons (randomly 
selected factory and clerical 
workers, health-care personnel, 
and volunteer blood donors; 
mean age = 38 years)

255 Prevalence of 
HEV infection 
was 63/255 
(24.7%).

Russian 
Federation 
(Moscow 
area)

Balayan, 1994 Hepatitis cases 19 Anti-HEV IgG 
was found in 
only one case 
(5.2%); this case 
also had acute 
hepatitis B.

Individuals without liver 
disorders in 

165 1 (0.6%) tested 
positive for anti-
HEV antibodies.

Russian 
Federation

Fedorova, 
1996

Anti-HEV-IgG detected in: 
(i) 5.1 to 14.3% of patients with different liver diseases 
(ii) 5.1% in medical workers, 
(iii) 5.3% of blood donors with high transaminase levels, and 
(iv) 1.8% of persons in the reference group

Russian 
Federation

Balayan 1997 Blood donors 125 3 of 180 (1.7%) 
tested positive 
for anti-HEV 
antibodies.

Mild somatic disease 55

Russian 
Federation

Abe, 2004 Children (1-14 years old) 341
(some 
with liver 
disease 
and 
others 
without)

Anti-HEV IgG 
detected in 62 
(18.2%) cases.

Ukraine siniak, 1994 Refers to report of an outbreak
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Regional summary

No epidemics of hepatitis E have been reported from the region. Several small case-series 
of patients with hepatitis E unrelated to travel to areas where hepatitis E is endemic; 
most of these have been after the year 2000, and have preferentially affected elderly 
persons and men. HEV is responsible for fewer than 5% of cases with acute hepatitis 
in this region, but was as high as 10% in some studies. Antibodies against HEV have 
been found in a small proportion (0% to 10%) of healthy persons in most studies;  
in a few studies, higher rates of up to 20% were found. 

Country reports

Andora

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Austria

A case report of acute hepatitis E in a 65-year-old man who had no history of travel to 
areas where the disease is endemic has been reported [Worm, 1998].

In one study, anti-HEV antibodies were looked for in 180 patients with acute  
hepatitis and 1094 patients in whom liver functions had been tested for other reasons 
(e.g. pregnancy, before surgery, etc). Of these, 15 (8.3%) and 25 (2.3%), respectively, 
tested positive for anti-HEV antibody. Of the 12 persons for whom epidemiological data 
were available, 7 had travelled to areas endemic for hepatitis E [Hofmann, 1995].

Belgium

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Channel Islands

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Cyprus

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Denmark

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Europe, Western
(Andora, Austria, Belgium, Channel Islands, Cyprus, Denmark,  

Faeroe Islands, Finland, France, Germany, Gibraltar, Greece, Greenland, 
Holy See, Iceland, Ireland, Isle of Man, Israel, Italy, Liechtenstein, 

Luxembourg, Malta, Monaco, Netherlands, Norway, Portugal, Saint Pierre et 
Miquelon, San Marino, Spain, Sweden, Switzerland, United Kingdom)
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Faeroe Islands

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Finland

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

France 

A case of hepatitis E in a 74-year-old woman with subfulminant disease has also been 
described [Mennecier, 2000].

Case reports and small series of cases of hepatitis E from France are available. A case 
report described a patient with autochthonous hepatitis E in France [Mansuy, 2004]. 

A report described two male patients aged 27 and 81 years from Marseille; the mode of 
contamination was not identified and both improved spontaneously [Coton, 2005]. 

Another report described two new cases of hepatitis E simultaneously diagnosed  
in a couple after a trip in southern France. Both had eaten undercooked pig meat  
four weeks before the onset of jaundice, suggesting that consumption of undercooked 
pork meat may be responsible for transmission of HEV [Deest, 2007]. 

Case-series and prevalence among hepatitis cases

A case-series of 23 cases (17 men, 6 women; none pregnant) of hepatitis E reported in 
south-west France is available [Peron, 2006]. These were recorded over a 13 month 
period in 2001-2002. Their mean age was 54.4 ± 16.6 years. Three had travelled outside 
France. Two of these patients died. 

In a study from France in which 121 patients with acute hepatitis were studied,  
only 2 persons had anti-HEV antibodies. These included one of 65 patients with 
uncomplicated acute hepatitis, one of 23 patients with severe hepatitis and none of  
30 with fulminant hepatitis [Pham, 1994]. The patient with uncomplicated acute hepatitis 
and HEV infection had recently travelled to an area where hepatitis E is endemic.

A study conducted on 431 patients with acute hepatitis in 2001-2002 for the presence 
of IgG anti-HEV antibodies showed its presence in 46 (10.7%) [Mansuy, 2004]. 

Seroprevalence data

In a study of 1998 blood donors (1019 male, 979 female), the overall prevalence of  
anti-HEV antibodies was 3.20% [Boutrouille, 2007]. The prevalence rates were similar 
in males (3.14%) and females (3.27%). The specimens came from two different regions 
and rates in these were 2.42% and 3.72%, respectively. The prevalence rates were similar 
in persons aged <24 years (2.49%), 25-34 years (2.68%) and 35-44 years (1.97%). 
However, it was higher in persons aged >45 years (5.17%), and may represent a birth 
cohort effect. 
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Germany

A case report of a patient with acute hepatitis diagnosed to have hepatitis E based 
on presence of IgM and IgG anti-HEV has been published; this patient lacked any 
history of travel to countries where hepatitis E is endemic [Teich, 2003]. This report 
also indicated that 34 cases with hepatitis E had been reported to the Robert Koch 
Institute (German Center of Disease Control) during the year 2001, including 5 who 
had acquired the disease in the country. 

Another report indicated that 32 cases of hepatitis E were reported to the Robert Koch 
Institute in the year 2003; most of these were related to travel to countries where the 
disease is endemic [Hadem, 2005]. 

Gibraltar

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Greece

Role of HEV in acute NANB hepatitis was studied in 198 patients (120 male, 78 females; 
age range 16-87 years, mean ± SD = 38.6 ± 17.3) with this condition [Psichogiou, 1995]; 
of these, 15 had detectable IgG anti-HEV, but only 2 (1%) had IgM anti-HEV and  
one had HEV RNA. In this study, sera from 316 healthy persons (266 male, 50 female; 
age range 16-87 years, mean ± SD = 33.8±11.9 years) were also studied; 7 (2.2%) persons 
had IgG anti-HEV but none had IgM anti-HEV. These data on healthy persons are also 
referred to in other publications from the same group [Psichogiou, 1996; Psichogiou, 
1996].

In another study, 2636 blood donors from Western Greece and 380 blood donors 
from Agrinion, Greece were investigated for anti-HEV antibody [Dalekos, 1998].  
The prevalence rates were 0.23%) and 0.53%, respectively. In addition, anti-HEV was 
tested in 165 children, and none tested positive. 

Greenland

From 503 Inuits (186 male and 317 female; mean age 35 [range 7-79] years) serum samples 
were analyzed and anti HEV was detected in 3% of the Inuits [Langer, 1997].

Holy See

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Iceland

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Ireland

In a study done to determine the prevalence of hepatitis E in Ireland antibodies to  
HEV was investigated in sera from 500 antenatal patients and 100 consecutive samples 
sent to our laboratory for serological diagnosis of viral hepatitis. Two (0.4 %) of the 
500 antenatal patients were IgG anti-HEV positive. Four (4 %) of the 100 samples sent 
for viral hepatitis screens had antibodies to hepatitis E [Lynch, 1995].

No outbreaks, case reports or case-series have been reported.
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Isle of Man

No outbreaks, seroprevalence studies, case reports or case-series have been reported, 
specifically in relation to this territory. 

Israel

A case report of a 70-year-old man with hepatitis E, diagnosed by detection of HEV 
RNA in acute phase serum is available [Mechnik, 2001]. 

In a study with 1,416 healthy subjects, including 1,139 Jews from various regions of 
Israel (including 240 healthy persons, 257 pregnant women, 642 blood donors) and  
277 Arabs residing in the West Bank of the Jordan River (233 healthy persons,  
44 pregnant women) were tested for anti-HEV. The seroprevalence rate was 2.81% 
and 1.81% in the Jewish and Arab populations, respectively. The prevalence rate was 
2-fold higher in males than in females, and showed an increase with age. In addition, 
13 patients with non-A-C viral hepatitis (9 acute, 4 chronic) were also studied; of these, 
one was positive for both IgG and IgM [Karetnyi, 1995].

Italy

Prevalence among hepatitis cases

Of 153 patients with acute non-A-C hepatitis, 10 (6.5%) had anti-HEV antibodies; 
IgM antibodies were not looked for [Zanetti, 1994]. In another study by the same 
group, 10.1% of 218 patients with acute viral non-A-C hepatitis were diagnosed with 
hepatitis E, based on presence of IgM anti-HEV or HEV RNA, or seroconversion to 
IgG anti-HEV [Zanetti, 1999]. 

In a study from Sicily that included 540 patients with acute viral hepatitis, 25 were 
found to have non-A-C hepatitis; of these, 14 (56%) showed seroconversion to  
anti-HEV IgG antibodies [Cacopardo, 1997]

Seroprevalence data

The seroprevalence of antibodies to HEV in population comprising, volunteer 
blood donors, normal healthy individuals, and intravenous drug users ranged from 
0.74% to 1.94% [Zanetti, 1994]. In another study, HEV antibodies were evaluated in  
653 subjects representing all age-groups in the general population of a Central Italian 
town [Stroffolini, 1996]. The overall anti-HEV prevalence was 2.6%. None of the 
subjects under 30 years of age tested positivity. In older age groups, antibody rates 
ranged from 1.4% in the 30-49 age-groups to 5.7% in the 60-70 age-groups. 

In a study on 1889 healthy controls, prevalence of anti-HEV antibody was found as 
2.6% [Gessoni, 1996]. In yet another study, seroprevalence of HEV among adolescents 
was found to be 0.4% [Ripabelli, 1997] In another study by the same group, anti-HEV 
was analyzed in 1589 subjects from north-eastern Italy. Of these, 804 were repeat blood 
donors, of whom 21 (2.6%) had anti-HEV antibodies [Gessoni, 1998].. 

In one study, 361 persons belonging to different age groups were tested for IgG anti-
HEV using two different tests. Seven and four subjects, respectively tested positive on 
each test (including 3 on both tests) [Pavia, 1998].
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In a study comprising 3511 persons from general population, the prevalence of anti-HEV 
was 2.9% [Vulcano, 2007]. A similar rate (2.9%) was found in another study in which 
prevalence of anti-HEV in the general population was measured [De Donno, 2003].

Liechtenstein

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Luxembourg

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Malta

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Monaco

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Netherlands 

There is a case report of a male aged 31 who, after a journey to Bangladesh,  
returned with acute hepatitis and was diagnosed as hepatitis E [van der Pal, 1992].

There is report of 3 elderly patients with locally acquired hepatitis who had positive 
resultsfor IgG antibodies to HEV with no obvious risk factors .The cases occurred within 
6 monthsof each other and in a small geographic area in The Netherland ssuggesting the 
possibility that cases of locally acquired hepatitis caused by European strains of HEV 
may be occurring undiagnosed in The Netherlands [Widdowson, 2003]. 

On analysis of sera from 269 patients with hepatitis and 275 blood donors from all 
over the Netherlands, 8 and 5 specimens, respectively, contained anti-HEV antibody 
[Zaaijer, 1992]. 

In another study, antibodies to HEV were studied among blood donors and patients 
with acute hepatitis. Five of 1,275 (0.4%) donors had IgG anti-HEV. Of the 285 patients 
with hepatitis, 6 (2%) tested positive for IgG anti-HEV; of the latter, 4 (1.3%) tested 
positive for IgM anti-HEV too. Of these, three patients had traveled to HEV-endemic 
areas [Zaaijer, 1993]. Another report by this group [Zaaijer, 1995] again reported the 
above HEV antibody data on healthy persons. In addition, IgG anti-HEV was found 
in four of 296 hemophiliacs. IgG and IgM anti-HEV antibodies were also tested in 
187 patients with acute hepatitis. Of the seven patients who had both the antibodies, 
6 had travelled abroad. Whether there was any overlap with data from the preceding 
study is unclear.
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In a seroprevalence study, 209 patients with clinical signs of hepatitis were compared 
with matched control group of 209 individuals. A significant difference in seroprevalence 
between the two groups for IgG anti-HEV (3.3% versus 0.5%) was observed suggesting 
evidence of locally acquired hepatitis E in The Netherlands [Waar, 2005]. In a study 
sera from 50 blood donors and 1027 patients with acute hepatitis were screened with an 
ELISA for HEV-specific IgG and IgM. Evidence of recent HEV infection was detected 
in 0% of the blood donors and 4.4% of the cases, based on combined positive IgM and 
IgG responses. The serodiagnosis was confirmed by a positive polymerase chain reaction 
(PCR) in 24 patients with hepatitis (2.3% overall, 51% of confirmed IgM+/IgG+ cases). 
IgG antibodies alone were detected in 4.2% of patients [Herremans, 2007].

Norway

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

Portugal

In a study of 1473 donors, the prevalence of anti-HEV antibodies was found to be 
2.5% [Queiros, 1997]. In another study, 4% of 50 blood donors were seropositive 
for anti-HEV antibody [Macedo, 1998]. In the latter study, 103 patients with chronic 
liver disease were also studied; 7 (6.8%) of them had anti-HEV IgG; IgM antibodies 
were not tested. 

Saint Pierre et Miquelon

No outbreaks, seroprevalence studies, case reports or case-series have been reported.

San Marino

Prevalence of anti-HEV was assessed in 2,233 subjects aged 20-79 years during  
the period 1990-1991. The overall anti-HEV prevalence was 1.5%; the prevalence was 
0.6% in subjects aged <30 years and 3.3% in those >70 years old [Rapicetta, 1999].

Spain

Short case-series of patients with autochthonous hepatitis E have been described. 
One of these had 3 confirmed and 8 presumptive cases [Buti, 2004]. The other had  
9 autochthonous cases [Mateos, 2005].

In a study of 341 patients with acute hepatitis, none was positive for serological markers 
of hepatitis E [Buti, 1994]. 

In a seroprevalence study of 1993 sera (including 453 from healthy pregnant  
women, 492 from blood donors, 321 from children, anti-HEV antibodies were found 
in 2.15% [Bernal, 1995]. In another study from 411 rural children (209 boys, 202 girls) 
from Extremadura in three age groups (4-5, 9-10 and 13-15 years) were studied for 
prevalence of anti-HEV. Anti-HEV was positive in 5 cases out of the 95 studied (5.3%) 
[Montes Martinez, 1996].
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In a study on blood donors (n=863), the prevalence of anti-HEV was 2.8%  
[Mateos, 1999]

Among 336 sera from patients with elevated serum aminotransferase levels who did 
have other causes of hepatitis, IgM anti-HEV antibodies were found in 30 (8.92%), 
indicating the circulation of an autochthonous HEV in Spain [Perez-Gracia, 2004]

Between June 1999 and December 2005, 12 patients with sporadic autochthonous 
hepatitis E (no risk factors such as travel to endemic areas) and six imported 
cases (travel to Nepal, Santo Domingo, China, Brazil and Ecuador) were studied.  
HEV infection was diagnosed in patients with symptoms of acute hepatitis and presence 
of IgG and IgM antibodies in serum with no other markers of hepatitis [Mateos, 2006]. 
In an urban health care area in Spain, anti-HEV antibody prevalence was found to be 
0.8% [Lopez-Izquierdo, 2007].

Sweden

Of 108 healthy subjects studied, 9.3% tested positive for IgG anti-HEV [Olsen, 2006]. 
In comparison, 13% of 115 male pig farmers tested positive. 

Switzerland

In a study from Switzerland, prevalence rates of IgG anti-HEV antibody in blood  
donors and pregnant women were 3.2% (3 of 94) and 2.1% (2 of 94), respectively 
[Lavanchy, 1994]. This study also found that 1 of 6 patients with fulminant hepatic 
failure, of whom one tested positive for IgG anti-HEV; IgM an antibodies were not 
tested.

United Kingdom 

Between 1996 and 2003, 186 cases of hepatitis E were diagnosed in UK. Of these, 
17 (9%) were not associated with recent travel abroad. Patients with autochthonous 
hepatitis E were >55 years (range = 56-82) old and tended to be male (76%).  
Two patients presented with fulminant hepatitis [Ijaz, 2005].

In a community-based sample of 994 subjects (311 males, 683 females) from inner-
city London, the overall seroprevalence rate was 5.3%. The positivity rates among  
UK-born and non-UK-born persons were 3.9% and 8.8%, respectively, suggesting a 
low circulation rate [Bernal, 1996].

Eight cases of hepatitis E acquired in the UK are reported over a 5-month period 
in 2005. HEV is considered unusual in the UK and generally occurs after travel to 
endemic regions. None of these cases however had had travelled abroad to an area where  
HEV is considered endemic suggesting UK-acquired infection. Neither did these 
patients have any contact with pigs or admitted to the consumption of undercooked 
meat, but frequent consumption of pork pies or shellfish is a potential source of infection 
in two patients [Sadler, 2006].

In another study of 333 patients of acute hepatitis diagnosed in Cornwall and Devon, 
21 (6%) were found to have autochthonous hepatitis E [Dalton, 2007].

No outbreaks of hepatitis E have been reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Austria Worm, 1998 Case report of a patient with indigenously acquired hepatitis E. 

Austria Hofmann, 1995 i. Patients with acute 
hepatitis; 
ii. Patients with liver 
function tests for other 
reasons

180 

1,094

15 (8.3%) had anti-HEV 
antibodies.
25 (2.3%) had anti-HEV 
antibodies

France Mennecier, 2000 1997 A case report of a 74-year-old woman with subfulminant disease 
caused by hepatitis E. 

France Mansuy, 2004 A case report of a patient with hepatitis E. 

France Coton, 2005 A report of two cases of hepatitis E.

France Deest, 2007 A report of two cases of hepatitis E.

France Peron, 2006 2001-
2002

A report of 23 cases of hepatitis E recorded in southwest France. 
Only 3 had travelled abroad. Patients were more often male (17/23), 
and middle-aged. Two patients died. 

France Pham, 1994 Acute hepatitis 121 Anti-HEV antibody 
present in only 2, 
including one with recent 
travel to endemic area.

France Mansuy, 2004 2001-
2002

Acute hepatitis 431 Anti-HEV antibody 
present in 10.7%.

France Boutrouille, 2007 Blood donors Anti-HEV antibody 
present in 3.20%.

Germany Teich, 2003 2001 Report of a case with hepatitis E.
Also refers to 34 cases of hepatitis E reported in the country during 
the year 2001; of these, 5 had indigenous infection. 

Germany Hadem, 2005 2003 Thirty two cases of hepatitis E reported in the country during the 
year 2003; most cases were related to travel to endemic regions.

Greece Psichogiou, 1995; 1986 to 
1990

Patients with acute 
NANB hepatitis

198 2 had IgM anti-HEV.

Greece Psichogiou, 1995; 
Psichogiou, 1996; 
Psichogiou, 1996

Healthy volunteers 
(266 male; mean age 
33.8 years)

316 Anti-HEV IgG was found 
in 7 (2.2%).

Greece Dalekos, 1998 2,636 Anti-HEV antibody found 
in 0.23%.

380 Anti-HEV antibody 
positive in 0.53%, but not 
detected in children.

Greenland Langer, 1997 spring 
1994

Patients with various 
clinical conditions 
attending local hospitals 
(aged 7-79 years; mean 
35)

503 Hepatitis E seen in 3% 
of Inuits.
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Country Citation Study 
period Study group Number Findings

Ireland Lynch,1995 Antenatal women
Viral hepatitis

500 

100

Two (0.4 %) of the 500 
antenatal patients were 
IgG anti-HEV positive. 
Four (4 %) of the 100 
samples sent for viral 
hepatitis screens had 
antibodies to hepatitis E

Israel Mechnik, 2001 A case report of hepatitis E in a 70-year-old man. 

Israel Karetnyi, 1995 1988-
1993

Healthy persons, 
pregnant women, blood 
donors

1,416 
(including 

1139 
Jewish 
persons 
and 277 
Arabs)

2.81% of Jewish persons 
and and 1.81% of Arabs 
tested positive for anti-
HEV IgG. 

Italy Zanetti, 1994 Patients with acute non-
A-C hepatitis

153  10 (6.5%) had anti-HEV 
antibodies

Italy Zanetti,1999 Acute non A-C hepatitis 218 Acute hepatitis E was 
found in 10.1% of 
patients.

Italy Cacopardo, 1997 1980 
and 
1994

Acute hepatitis 540 25 had non-A-C hepatitis; 
of these, 14 (56%) 
showed seroconversion 
to anti-HEV IgG. 

Italy Zanetti, 1994 Volunteer blood 
donors, normal healthy 
individuals, and IV drug 
users

seroprevalence of anti-
HEV ranged from 0.74% 
to 1.94%

Italy stroffolini,1996 1994 General population of 
all ages

653 Overall anti-HEV 
prevalence was 2.6%

Italy Gessoni, 1996 Healthy controls 1,889 Anti-HEV antibody found 
in 2.6 %

Italy Ripabelli, 1997 Adolescents seroprevalence of HEV 
was 0.4%.

Italy Gessoni, 1998 Blood donors 804 Anti-HEV antibodies 
found in 21 (2.6%)

Italy Pavia,1998 Persons belonging to 
various age group

361 In one study, 361 persons 
belonging to different age 
groups were tested for 
IgG anti-HEV using two 
different tests. seven and 
four subjects, respectively 
tested positive on each 
test (including 3 on both 
tests) 

Italy De Donno, 2003 General population Prevalence of anti-HEV 
was 2.9%

Italy Vulcano, 2007 General population 3,511 Prevalence of anti-HEV 
was 2.9%

Netherlands Van der, 1992 A case report of a patient with hepatitis E.
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Country Citation Study 
period Study group Number Findings

Netherlands Widdowson, 2003 Hepatitis 3 There is report of 3 
elderly patients with 
locally acquired hepatitis 
who had positive 
resultsfor IgG antibodies 
to HEV with no obvious 
risk factors.

Netherlands Zaaijer,1992 Blood donors 275 1.8% positive for anti-
HEV antibody.

Hepatitis 269 2.69% positive for anti-
HEV antibody.

Netherlands Zaaijer,1995 Blood donors 

Hepatitis patients

1,275 

187

5 (0.4%) positive for 
anti-HEV. 
7 patients positive for 
anti-HEV.

Netherlands Waar,2005 Acute hepatitis
Age matched controls

209
209

significant difference in 
seroprevalence between 
the two groups for IgG 
anti-HEV (3.3% versus 
0.5%)

Netherlands Herremans, 2007 Blood donors,
Acute hepatitis

50
1,027

Evidence of recent HEV 
infection was detected in 
0% of the blood donors 
and 4.4% of the cases, 
based on combined 
positive IgM and IgG 
responses

Portugal Macedo, 1998 Blood donors 

Chronic liver disease 
patients

50 

103

2 (4%) had IgG anti-HEV.
7 (6.8%) had IgG anti-
HEV

Portugal Queiros, 1997 Blood donors 1,473 Anti-HEV antibody 
positive in 2.5%

san Marino Rapicetta, 1999 1990-
91

Overall anti-HEV 
prevalence was 1.5%.

spain Buti, 2004
Mateos,2005

Case series: with autochthonous hepatitis E have been described. 
First one of these had 3 confirmed and 8 presumptive cases.The 
other had 9 autochthonous cases

spain Buti, 1994 Acute hepatitis 341 None had hepatitis E. 

spain Bernal,1995 1993 Healthy pregnant women
Blood donors
children

453
492
321

HEV antibodies were 
found in 2.15%. 

spain Montes, 1996 Rural children 95 5 (5.3%) had anti-HEV. 

spain Mateos, 1999 863 Prevalence of anti-HEV 
was 2.8%.

spain Perez-Gracia, 
2004

336 30 (8.92%) had anti-HEV. 
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Country Citation Study 
period Study group Number Findings

spain Mateos, 2006 Hepatitis cases 18 Twelve patients were 
autochthonous hepatitis 
E without risk factors 
such as traveling to 
endemic areas and six 
were imported cases

spain Lopez-Izquierdo, 
2007

Blood donors 863 Anti-HEV seroprevalance 
was 0.8%

sweden Olsen, 2006 Healthy subjects 108 IgG anti-HEV prevalence 
of 9.3%

switzerland Lavanchy, 1994 Blood donors 

Pregnant women
Fulminant hepatic failure

94 

94 

6

Anti-HEV antibody 
positive in 3 (3.2%).
Anti-HEV antibody 
positive in 2 (2.1%).
One tested positive for 
IgG anti-HEV. 

United 
Kingdom

Ijaz, 2005 1996 
and 
2003

A series with collection of 186 patients with hepatitis E. Of these, 
only 17 (9%) were unrelated to travel to area where hepatitis E is 
endemic. 

United 
Kingdom

Bernal, 1996 Healthy persons 994 Anti-HEV in 3.9% of UK 
born subjects and 8.8% 
of non-UK born subjects

United 
Kingdom

sadler, 2006 2005 Acute hepatitis 8 Possibility of endemic 
infection in United 
Kingdom

United 
Kingdom

Dalton, 2007 Patients with acute 
hepatitis

333 21 (6%) had 
autochthonous hepatitis 
E.
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Regional summary

Most studies from this region are from Bolivia. These have reported anti-HEV 
seroprevalence rates varying between 1.7% and 16.2%, with no gender difference. 

No outbreaks or case-series of hepatitis E have been reported from the region. 

Country reports

Bolivia

Anti-HEV antibodies were tested in 574 sera from healthy blood donors,  
residing in Santa Cruz and its suburbs in Bolivia. They were aged 17 to 56 years,  
and male: female ratio was 2.5:1.0. The sera had been collected between 1992 and 1998. 
Of these, 93 (16.2%) individuals had detectable anti-HEV IgG and 10 (1.7%) had 
detectable anti-HEV IgM [Konomi, 1999]. The antibody prevalence rates in different 
age groups were as follows: 7 of 34 (20.6%) in those aged ≤19 years, 50 of 279 (17.9%) in 
those aged 20-39 years, and 10 of 57 (17.5%) among those aged ≥40 years. Relationship 
of seropositivity with gender was not reported [Konomi, 1999].

In another study, 490 sera from persons aged 1 to 85 years and residing in two rural 
areas located in Chaco region in southeastern Bolivia were tested for anti-HEV IgG 
antibodies [Bartoloni, 1999]. Of these, 36 (7.3%) sera tested positive. The seropositivity 
rate was significantly lower in those ≤30 years of age (13/304; 4.4%) than in those  
older than 31 years (23/186; 14.1%), but was similar among males (17/224; 7.6%) and 
females (19/266; 7.1%). It was higher in one area (25/240; 10.4%) than in the other 
(11/250; 4.4%). In the area with higher seroprevalence rate, the positivity rate was 
below 10% till 30 years of age, increased to 21.1% and 25% in those aged 31-40 and 
41-50 years, and then declined in older age groups. In the other area, the rate was below 
10% in all age groups.

A seroepidemiologic study performed from 1992 to 1996 detected antibodies against 
HEV in 194 of 737 study subjects from different Bolivian populations [Leon, 1999].  
The seropositivity rates varied by the origin of the study subjects; it was 64/318 (20.1%) 
in indigenous population of the Bolivian Amazon, 36/185 (19.5%) in persons from rural 
areas of the high Andean plateau, and 94/193 (48.7%) in persons from two high-risk 
groups (homeless children and sexual workers) in the city of Cochabamba.

In a study on healthy school children in an urban area of Bolivia, 435 serum samples 
were examined for the presence of antibodies against hepatitis E virus (anti-HEV). 

Latin America, Andean
(Bolivia, Ecuador, Peru)
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Only 4 samples were positive. The paper mentions the seroprevalence rate as  
1.7% (95% CI, 1.5-1.8), but the actual number indicate that the rate was 4/435 (0.9%). 
All positive cases belonged to the group of 13-18 year old children; however, the number 
of children tested in each group was not provided [Gandolfo, 2003]. 

No outbreaks, case-series, or case-fatality studies have been reported. 

Ecuador

No outbreaks, case reports, case-series, sero-prevalence or case-fatality studies of 
hepatitis E have been reported.

Peru

In a study of 747 patients (aged 10-83 years) with acute jaundice of less than three 
weeks’ duration, 158 had acute non-A-C hepatitis; of the latter, 24 tested positive for  
anti-HEV IgG. These 24 patients were tested for IgM antibodies to four HEV antigens; 
one patient had antibodies to all the four antigens and 3 to one of the four HEV antigens; 
20 patients were non-reactive [Hyams, 1996]. 

In the same study, sera from 179 healthy male troops aged 18-25 years who had been 
stationed in the Amazon jungle for 1-2 years were tested for anti-HEV; 25 (14%) were 
found to be reactive.

No outbreaks, case reports, case-series, sero-prevalence or case-fatality studies have 
been reported. 

Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Bolivia Konomi, 1999 1992 to 1998 Healthy blood 
donors, aged 
17-56 years 

574 Anti-HEV IgG positive in 93 (16.2%) 
and anti-HEV IgM positive in 10 
(1.7%); prevalence did not change 
with age.

Bolivia Bartoloni, 
1999

Healthy persons 
in two rural 
areas, aged 1-85 
years

490 Anti-HEV IgG positive in 36 (7.3%); 
higher in those ≥31 years old than in 
those ≤30 years.

Bolivia Leon, 1999 1992 to 1996 Healthy persons 
from indigenous 
populations of 
Bolivian Amazon, 
rural area and 
urban high-risk 
groups

737 194 (26.3%) had anti-HEV IgG 
antibodies. seroprevalence rates 
varied with community.

Bolivia Gandolfo, 
2003

Healthy school 
children

435 Antibodies against HEV detected in 4 
(1.7%) children.

Peru Hyams, 1996 1989 
onwards

Acute non-A-C 
hepatitis

158 4 had IgM anti-HEV.
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Regional summary

Two outbreaks of hepatitis E were reported from Mexico in 1980s. There are no 
published reports of outbreak thereafter. 

Studies in Mexico suggest presence of anti-HEV antibodies in a 6.3 to 10.5% of 
population, with higher seroprevalence rates among older persons. However,  
one study reported a much lower seroprevalence rate of 0.6% among pregnant women. 
In some studies, higher seroprevalence rate was shown among persons with lower 
socioeconomic status. 

In Venezuela, similar low seroprevalence rates were found in pregnant women,  
with somewhat higher rate among those from low income group (1.9%) than among 
those from medium to high income group (1.3%). In Nicaragua, prevalence of anti-
HEV antibodies was between 4.6% and 8.0%, with higher rates among adults. 

No eligible data are available from Colombia, Costa Rica, El Salvador, Guatemala, 
Honduras, and Panama.

Country reports

Colombia

No outbreaks, case-series, sero-prevalencve or case-fatality studies have been 
reported. 

Costa Rica

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

El Salvador

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Guatemala

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Latin America, Central
(Colombia, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, 

Nicaragua, Panama, Venezuela)
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In a study of 111 young adult male Guatemalan soldiers stationed in Haiti as a part 
of a United Nations Peacekeeping Mission, 6 (5%) tested positive for IgG anti-HEV 
antibodies [Gambel, 1998]. These sera were collected during June to October 1995. 

Honduras

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

In a study of sera collected during June to October 1995 from 109 young adult male 
soldiers from Honduras stationed in Haiti as a part of a United Nations Peacekeeping 
Mission, 6 (5.5%) tested positive for IgG anti-HEV antibodies [Gambel, 1998].

Mexico 

Outbreaks of acute hepatitis were reported from Huitzililla and Telixtac, two villages 
in Mexico, in late 1986. The outbreak in Huitzililla lasted from June to October 1986 
and led to 94 icteric case subjects among 1157 residents, with an attack rate of 5%.  
Two non-pregnant women died. Attack rates were higher for persons older than  
15 years (10%) than for younger persons (1%), but did not differ by sex. In a case-
control study, illness was highly associated with water-related factors. The attack rates 
varied from 0% to 29% in different blocks of the town. The second outbreak in Telixtac 
began in August 1986 and lasted till January 1987. There were 129 case subjects among 
2194 residents, with an attack rate of 6%. Attack rates were higher for persons older 
than 15 years (10%) than for younger persons (2%), but did not differ by sex. A case-
control study revealed that case families were more likely to have used water from a 
stream running through the village. None of 62 case subjects in Huitzililla and only  
2 of 53 case subjects in Telixtac tested had serological evidence for recent infection with 
hepatitis A or B. [Velazquez, 1990; Anonymous, 1987] 

In a study, 864 low-income pregnant women randomly selected from two cities  
(557 from El Paso and 307 from Cd Juarez). The positivity rates in the two cities were 
0.4% (2 of 557) and 1.6% (5 of 307), respectively [Redlinger, 1998]. 

In another study, 363 volunteers from among residents of State of Hidalgo,  
Mexico were investigated for antibodies against hepatitis E virus. Of these, 23 (6.3%) 
were seropositive. The seropositive persons were predominantly males, older than  
50 years, and had a low socioeconomic level [Bernal Reyes, 1996].

In a community-based seroprevalence survey of HEV in young adults and children in 
Mexico, 3,549 individuals (age 1-29 years), representing all socioeconomic levels were 
studied. Anti-HEV antibodies were detected in 374 (10.5%) individuals. Seroprevalence 
rate increased with age from 1.1% among children younger than 5 years to 14.2% 
in persons aged 26-29 years. The rate was higher among persons residing in rural 
communities and with a low educational level, but was not associated with the level of 
regional development [Alvarez-Munoz, 1999]. 
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Nicaragua 

A cross-sectional survey of seroprevalence of antibodies to hepatitis E virus in  
399 healthy persons in Leon, Nicaragua has been reported. The prevalence of antibodies 
was between 4.6% and 8%. The seroprevalence rate increased with age, being 17.6% 
in those aged >40 years. The rate was significantly higher in people having their water 
supply outside rather than inside the house [Perez, 1996]. 

No outbreaks, case-series, or case-fatality studies have been reported.

Panama

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported.

Venezuela

Serological markers for hepatitis E were analyzed in sera collected from  
three different populations in Venezuela, i.e. (i) healthy urban pregnant women  
(n=184, including 80 from a private clinic and 104 from a hospital) during 1991-92, 
a rural population (n=203) in July 1992, and (iii) Amerindian populations in two 
tribes (n=223) living in Padamo Basin, Venezuela during May 1992. The anti-HEV 
seroprevalence rates were: 3 of 184 (1.6%) among pregnant women, 8 of 204 (3.9%) 
among rural population, and 12/223 (5.4%) among Amerindians. In the rural population, 
the prevalence showed an apparent increase with age: up to 4 years – 0/27, 5-9 years 
– 0/37, 10-15 years – 1/35, 15-25 years – 2/31, 26-35 years – 2/38, and ±36 – 3/36.  
The rates in different age groups in the Amerindian population were 0/48, 2/38, 3/34, 
1/31, 4/43 and 1/19, respectively. The two tribes studied had somewhat similar rates 
(6/86 and 6/127, respectively) [Pujol, 1994]. 
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Summary of findings from included studies

Country Citation  Study 
Period Study group Number Findings

Guatemala Gambel, 
1998

June to 
October 
1995

Guatemala soldiers 
posted in Haiti 
as part of a UN 
peacekeeping force

111 6 (5%) tested positive for IgG 
anti-HEV antibodies.

Honduras Gambel, 
1998

June to 
October 
1995

Guatemala soldiers 
posted in Haiti 
as part of a UN 
peacekeeping force

109 6 (5.5%) tested positive for IgG 
anti-HEV antibodies.

Mexico Velazquez, 
1990
Anonymous, 
1987

outbreak Report of an outbreak from two villages in 
Mexico in late 1986.

Mexico Alvarez-
Munoz, 1999

Children and young 
adults (age 1-29 
years)

3,549 Anti-HEV antibodies found in 
374 (10.5%). seroprevalence 
increased with age from 1.1% 
in children <5 years to 14.2% in 
adults aged 26-29 years.

Mexico Redlinger, 
1998

Low-income, 
pregnant women in 
2 cities

864 Anti-HEV antibodies in 7 (0.6%) 
of 864 women (2 of 557 and 5 
of 307, respectively, in 2 cities).

Mexico Bernal 
Reyes, 1996

Volunteers 363 Anti-HEV antibodies in 23 
(6.3%) subjects; seropositive 
subjects predominantly male, 
>50 year old, and of low 
socioeconomic level

Nicaragua Perez, 1996 Healthy persons 399 Anti-HEV antibodies present in 
between 4.6% and 8.0%, with 
higher rates in adults (17.6% in 
those aged >40 years).

Venezuela Pujol, 1994 1991-92 Healthy pregnant 
women 

184 Anti-HEV antibodies in 3 of 184 
(1.6%).

July 1992 Rural population 203 Anti-HEV positive in 3.9%, with 
apparent increase in rate with 
increasing age.

May 1992 Amerindian 
population

223 Anti-HEV positive in 5.4%.
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Regional summary

Studies from Chile show that HEV is a minor cause of acute hepatitis in the region. 
Similarly, in Argentina, HEV was responsible for only about 10% of children with 
acute liver failure. 

The seroprevalence of anti-HEV antibodies in asymptomatic blood donors and  
other population groups in the region was also low in Chile, Argentina and Uruguay, 
being 1% to 8% in various studies. 

Country reports

Argentina

In an early study, 21 patients with acute NANB hepatitis with probable enteric route 
of transmission were described. Of these patients, 10 were male and 11 were female. 
The patients’ mean age was 24.7 years [Vilar, 1992]. 

In a study, prevalence of IgG anti-HEV was studied in 5196 subjects belonging to  
three different populations in Buenos Aires, Argentina [Rey, 1997]. The three groups 
were: (i) blood donors (n=2157; mean age = 34.2 years; 1696 male, 461 female),  
(ii) patients before being subjected to invasive procedures (n=1735; mean age = 46.7 
years; 789 male, 946 female), and (iii) children (n=1304; mean age = 6.4 years; 703 male, 
601 female). The seroprevalence rates in these three groups were: 39 of 2157 (1.81%), 
54 of 1735 (3.11%) and 2 of 1304 (0.15%), respectively, with the overall rate being  
95 of 5196 (1.9%). 

In one report, HEV was identified by reverse transcription-polymerase chain reaction 
in 2 Argentine patients with acute hepatitis who reported no history of travel to regions 
in which this disease is considered endemic [Schlauder, 2000]. 

In another study, HEV RNA was detected in serum and/or fecal samples from 3 of 
35 children with acute liver failure (mean age: 6 years, 20 female, 15 male) during 2003 
and 2004 [Munne, 2006].

No outbreaks, other case-series or case-fatality studies have been reported. 

Latin America, Southern
(Argentina, Chile, Falkland Islands (Malvinas), Uruguay)
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Chile

Two case-reports of patients with hepatitis E, one uncomplicated [Ibarra, 1994]  
and the other with fulminant hepatic failure during pregnancy with fatal outcome 
[Reyes, 1995], have been reported from Chile. 

In a study in Southern Chile, anti-HEV IgG was looked for in sera from 166 healthy 
children from orphanages, 66 male prisoners and 237 blood donors; of these, 60 (36%), 
5 (8%) and 17 (7%), respectively, tested positive [Ibarra, 1994].

In a Chilean study that included different subject groups, antibodies against  
HEV were detected in 7 (4%) of 174 blood donors, 3 (8.3%) of 36 patients with  
non-A-C hepatitis (8.3%) and 3 (4.5%) of 66 patients with acute hepatitis A (4.5%), 
implying low frequency of HEV infection in this country [Brahm, 1996].

In another study on blood donors, anti-HEV was detected in 109 (8.0%) of  
1,360 donors from three cities in Chile; prevalence of anti-HEV was not related to age 
or sex [Ibarra, 1997]. The seroprevalence rates in individual cities were 6.3%, 6.1%, 
and 18.8% in Valdivia, Osorno and Puerto Montt respectively. In this study, anti-HEV 
prevalence was also detected in 9 of 72 (12.5%) health care workers, 18 of 241 (7.5%) 
inmates in state jails, and 17 of 100 Araucanian Indians.

 HEV was found to be an infrequent cause of acute hepatitis in Chile. In a study of  
59 adult patients with acute hepatitis (aged 15-58 years; 30 male), HEV was responsible 
for only 7% of cases [Ibarra, 2001]

A study was conducted to assess antibodies against HEV in a cohort of Chilean 
children belonging to a low socioeconomic group. Of 168 children (97 male) aged 
four years studied, only 2 (1.2%) had anti-HEV, suggesting a low HEV prevalence 
[Ibarra, 2006].

No outbreaks, case-series, or case-fatality studies have been reported. 

Falkland Islands

No outbreaks, case-series, seroprevalence or case-fatality studies have been reported. 

Uruguay

In a study in Uruguay, sera from 252 blood donors and 214 patients attending a 
hospital for various diseases were tested for HEV antibodies. Seroprevalence rates in 
the two groups were found to be 2% (5 of 252) and 2.8%, respectively [Cruells, 1997].  
Sera from the five sero-positive blood donors were retested in a reference laboratory; 
only 3 were confirmed to be positive, implying an overall seropositivity rate among 
blood donors of 1.2%. 

No outbreaks, case-series, or case-fatality studies have been reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Argentina Vilar, 1992 A report of 21 patients with acute NANB hepatitis with probable enteric 
route of transmission.

Argentina Rey, 1997 Blood donors 2,197 Prevalence of anti-HEV IgG was 
1.81%.

Children <15 
years of age

1,304 Prevalence of anti-HEV IgG was 
0.15%.

Argentina schlauder, 
2000

Patients with 
acute hepatitis

2 HEV RNA amplified and sequenced, 
confirming that they had hepatitis E.

Argentina Munne, 2006 2003 and 
2004

Children with 
acute liver failure 
(mean age = 6 
years)

35 3 of 35 had HEV RNA detected.

Chile Ibarra, 1994
Case report 

Two case reports one uncomplicated and other 
with fulminant hepatic failure during pregnancy 
have been reported.Chile Reyes, 1995

Chile Ibarra, 1994 Healthy children 166 60 (36%) positive for anti HEV IgG.

Blood donors 237 17 (7%) positive for anti HEV IgG.

Chile Brahm, 1996 Blood donors 174 Anti-HEV positive in 7 (4%).

subjects with 
acute non-A -C 
hepatitis

36 3 patients with acute non-A-C 
hepatitis (8.3%) tested positive for 
anti-HEV.

subjects with 
acute hepatitis A

66 3 (4.5%) had anti-HEV antibodies.

Chile Ibarra, 1997 Blood donors 1,360 Anti-HEV was detected in 8% of 
donors.

Chile Ibarra, 2001 Adults aged 15-58 
years

59 HEV antibodies were seen in 7% of 
subjects.

Chile Ibarra, 2006 Low socio 
economic group 
children

168 HEV positive in two (1.2%) children.

Uruguay Cruells, 1997 (i) blood donors,  
(ii) patients with 
various diseases 

(i) 252 
(ii) 214

(i) 2.0% of blood donors (only 1.2% 
confirmed in repeat assay in a 
reference laboratory), and  
(ii) 2.8% of patients tested positive 
for HEV antibodies.
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Regional summary

In this region, data are available only from Brazil. No data are available from Paraguay. 
Studies on Brazilian population show prevalence rate of around 3% in adults,  
and around 4.5% among children. Thus, the prevalence of HEV infection in this region 
appears to be low.

Country reports

Brazil

In an early study reported in 1995, anti-HEV antibodies were found in 6 of 97 healthy 
gold miners in Brazil [Pang, 1995]. In another study on sera from 200 healthy blood 
donors (181 male, 19 female) with mean age of 39 years collected between 1992 and 
1994, anti-HEV antibodies were found in 4 (2%) [Parana, 1997]. In this latter study, 
anti-HEV antibodies were also tested in other groups with the following positivity 
rates: none of 392 hemodialysis patients (244 male, 148 female; mean age = 43 years),  
6 of 24 (25%) patients with acute hepatitis A, 3 of 26 (11.5%) patients with acute 
hepatitis B, none of 12 patients with hepatitis C and in 5 of 17 (29.4%) patients with  
non-A-C hepatitis. In another study, 2 of 16 patients with non-A-C hepatitis had  
anti-HEV IgG; IgM antibodies were not studied [Souto, 1997].

Souto [Souto, 1998] tested sera from 299 healthy persons (age 2-74 years;  
mean = 25.2 years) and found anti-HEV antibodies in 10 (3.3%) of them.  
The seroprevalence rates were similar among men and women (4.0% and 2.7%, 
respectively). 

In an early study among patients with acute sporadic NANB hepatitis, 5 of 43 had IgG 
anti-HEV antibodies; however, IgM anti-HEV was not studied [Parana, 1999]

In another study, anti-HEV IgG was tested in 165 volunteer blood donors  
(129 male, 36 female; mean age = 33.9 ± 10.1 [range 18-61] years) and 40 volunteer 
blood donors with ALT levels more than twice the upper limit of normal (36 male,  
4 female; 34.3 ± 7.9 [21-54] years). Antibodies were detected in 5 (3%) healthy blood 
donors with normal ALT and 3 (7.5%) blood donors with elevated liver enzymes.  
In addition, 3 of 117 (2.6%) employees of a university hospital (35 male, 135 female; 
age range 20-53 [median = 31] years) and 38 of 214 (17.7%) women who reported for 
a blood test to look for human immunodeficiency virus infection (age range = 14-71 
[median = 26] years) also tested positive for anti-HEV [Goncales, 2000]. 

Latin America, Tropical 
(Brazil, Paraguay)
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De Paula [De Paula, 2001] looked for anti-HEV antibodies in sera from 349 individuals 
(53.2% male; aged 3 to 73 [mean 19.4] years) and found 14 (4%) of these to be 
positive. 

In a retrospective seroprevalence study 1,115 subjects belonging to several selected 
populations in Rio de Janeiro, Brazil were studied. The study groups included  
146 patients with acute non-A-C hepatitis, 65 hemodialysis patients, 93 blood donors, 
102 intravenous drug users (IVDUs), 304 pregnant women, 145 individuals living in 
rural area and 260 individuals living in urban area. The anti-HEV IgG prevalence rates 
among these different groups were: 2.1% in patients with acute non-A-C hepatitis, 
6.2% in hemodialysis patients, 4.3% in blood donors, 11.8% in IVDUs, 1% in pregnant 
women, and 2.1% in individuals from rural area and 0% in individuals living in urban 
areas [Trinta, 2001].

In a study of 227 voluntary blood donors (184 males, 43 females), 192 haemodialysis 
patients (116 males, 76 females) and 100 pregnant women, aged 14-87 years,  
only one blood donor and one hemodialysis patient tested positive for anti-HEV  
[Kiesslich, 2002]. 

In a study on 487 children aged 2 to 9 years, anti-HEV prevalence was found to be 
4.5%. This low rate was similar to that found among adults in other Brazilian regions 
[Assis, 2002].

In 699 subjects living in Rio de Janeiro, Brazil, 17 (2.4%) were found to have anti-
HEV IgG antibodies [Santos, 2002]. The seroprevalence rate was much higher in those 
older than 40 years of age than in those younger than this age (14/321 versus 3/378),  
and among males (10/164; 5.7%) than females (7/568; 1.3%).

 In a more recent study, among patients with acute hepatitis in Brazil, HEV markers 
were tested in sera of patients with acute hepatitis A (n = 40), B (n = 42) and non-A-C 
(n = 12). Anti-HEV IgG was present in 38, 10 and 17% of patients, respectively, in the 
three groups. Anti-HEV IgM was detected in 4/40, 0/42 and 1/12 patients, respectively 
[Lyra, 2005]

In a large study from Brazil, 996 volunteer blood (605 [60.7%] male;  
mean ± SD age = 29.9 ± 9.8 years; median = 26.9 years) donors enrolled from  
May 1999 to December 1999 were evaluated to assess the seroprevalence rate of IgG 
anti-HEV antibodies. Anti-HEV IgG was confirmed in 23 of 996 samples (2.3%). 
Presence of anti-HEV antibody was not associated with socio-demographic variables 
including age, gender, educational level, residence in rural or urban areas, source of 
water, and sewer system [Bortoliero, 2006].

No outbreaks, case-series or case-fatality studies have been reported. 

Paraguay

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Brazil Pang, 
1995

Gold miners 97 6 (6%) had detectable anti-HEV.

Brazil Parana, 
1997

1992 to 
1994

Blood donors 
(181 male; mean age = 
39 years)

200 4 (2%) tested positive for total 
anti-HEV.

Patients with acute 
hepatitis A

24 6 (25% tested positive).

Patients with acute 
hepatitis B

26 3 (11.5%) tested positive).

Patients with hepatitis C 12 None tested positive.

Patients with non-A -C 
hepatitis

17 5 (29.4%) tested positive.

Hemodialysis patients 392 None tested positive.

Brazil souto, 
1997

Acute non-A-C hepatitis 16 2 had anti-HEV IgG; IgM anti-
HEV was not tested.

Brazil souto, 
1998

Healthy persons (age 
2-74 years; mean = 25.2 
years) 

299 Anti-HEV antibodies in 10 
(3.3%).

Brazil Parana, 
1999

August 
1992 to 
December 
1996

Acute sporadic NANB 
hepatitis, without a history 
of blood transfusion or 
intravenous drug use

43 5 had anti-HEV IgG; however, 
IgM anti-HEV was not tested. 

Brazil Goncales, 
2000

Healthy blood donors 165 5 (3%) positive for anti-HEV 
antibodies.

Donors with ALT elevation 40 3 (7.5%) had anti-HEV 
antibodies.

Health care professionals 117 3 (2.6%) had anti-HEV 
antibodies.

Women who considered 
themselves at risk for HIV

214 38 (17.7%) had anti-HEV 
antibodies.
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Country Citation Study 
period Study group Number Findings

Brazil Trinta, 
2001

January 
1994 to 
December 
1998

Acute non-A -C viral 
hepatitis

146 
(77 male, 
mean age 

= 30.6 
years)

Anti-HEV IgG was found in 2.1%.

Residents of urban area 260  
(133 
male; 
10.6 

years)

None were positive for anti-HEV 
IgG.

Residents of rural area 145 
(76 male; 

31.3 
years)

Anti-HEV IgG was found in 2.1%.

IV drug users 102  
(88 male; 

33.7 
years)

Anti-HEV IgG was found in 
11.8%. 

Hemodialysis patients 65  
(31 male; 

65.1 
years)

Anti-HEV IgG was found in 6.2%.

Blood donors 93 
(all male; 

34.6 
years)

Anti-HEV IgG was found in 4.3%. 

Pregnant women 304 Anti-HEV IgG was found in 1%.

Brazil santos, 
2002

1999 Residents from a 
community, consisting 
mainly of persons of a low 
socio-economic group.

699 Anti-HEV IgG was found in 17 
(2.4%).

Brazil Assis, 
2002

Children aged 2-9 years 487 Anti-HEV IgG was detected in 22 
(4.5%) of children.

Brazil Kiesslich, 
2002

Blood donors
Hemodialysis patients
Pregnant women

227
192 

100

1 (0.44%), 1 (0.52%) and 0 (0%), 
respectively, tested positive for 
anti-HEV IgG.

Brazil dePaula, 
2001 

Healthy individuals 
(53.2% male; aged 3 to 73 
[mean 19.4]. years) 

349 14 (4%) tested positive for anti-
HEV antibodies. 

Brazil Lyra, 2005 Patients with acute 
hepatitis A (n=40), acute 
hepatitis B (n=42) and 
non-A-C hepatitis (n=12)

94 Anti-HEV IgM was found in 4, 0 
and 1 patient in the three groups, 
respectively.

Brazil Bortoliero, 
2006

May to 
December 
1999

Volunteers blood donors 
(age=29.9±9.8 years; 
median: 26.9 years)

996 23 (2.3%) samples tested 
positive for HEV; no significant 
association of presence of 
anti-HEV IgG with gender, age, 
educational level, rural or urban 
areas, source of water, and 
sewer system.
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Regional summary

Epidemics of hepatitis E in this region have been described from Algeria, Libya,  
Morocco and Turkey. Hepatitis E is responsible for a variable proportion of 
acute hepatitis cases in this region; in most studies, this has been 20% to 60%.  
The seroprevalence of anti-HEV antibodies in most countries has been up to 20%,  
but in several studies in Egypt it has been up to 80%. 

Country reports

Algeria

A waterborne epidemic of NANB hepatitis was reported from Medea, an Algerian 
town of 68,000 inhabitants during 1980-1981. It was related to chlorination failure and 
an accidental sewage contamination of the river water that supplied the town. A total 
of 788 cases were notified; these were mostly young adults. Pregnant women had a 
high mortality. Serological studies in 57 hospitalized patients excluded both hepatitis 
A and B [Belabbes, 1985]. 

Besides the above mentioned waterborne epidemic another microepidemic occurred 
in 1983 in a semi-residential area where the socioeconomic conditions were relatively 
better. Five cases (3 men, 2 women) in the age group 18 to 30 years had acute hepatitis. 
Anti HBe-type IgM and of anti HAV IgM were negative in all five patients, suggesting 
the possibility of non-A, non-B hepatitis [Nouasria, 1985].

No sero-prevalence or case-fatality studies have been reported. 

Bahrain

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Egypt

Patients with acute hepatitis

Of 73 children with acute hepatitis (mean age = 6.4 [range 1-13] years; 56% male)  
and 19 controls without liver disease, IgM anti-HEV was present in nine (12%), and  
2 additional cases had hepatitis A and E coinfection; none of the controls had IgM 
anti-HEV [Hyams, 1992]. In another study of 261 children, aged 1-11 years, with acute 
NANB hepatitis, hepatitis E was diagnosed in 58 (22.2%) of cases [el-Zimaity, 1993].

North Africa / Middle East
(Algeria, Bahrain, Egypt, Islamic Republic of Iran, Iraq, Jordan,  

Kuwait, Lebanon, Libyan Arab Jamahiriya, Morocco,  
Occupied Palestinian Territory, Oman, Qatar, Saudi Arabia,  

Syrian Arab Republic, Tunisia, Turkey, United Arab Emirates,  
Western Sahara, Yemen)
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In a study of 140 patients with acute sporadic viral hepatitis in Egypt, four (2.8%) 
showed positivity for anti-HEV [El-Gohary, 1994]. Of 202 acute-hepatitis patients 
(120 male, 82 female; age range 1-73 years), anti-HEV IgM was identified in 49 (24.2%) 
patients [Divizia, 1999] Among all age groups, those in the age group of 10-19 were 
most often due to hepatitis E. anti-HEV IgG was identified in 90 patients (44.5%). 
The anti-HEV IgG was positive in 17.6% to 60.0% in different age groups, with the 
highest level in the 20-29 years age group.

In a study of 64 children with acute hepatitis and 16 healthy children were enrolled 
[El-Sayed Zaki, 2006], HEV RNA was detected in 23.4% of patients, specific IgM in 
17.2% and IgG in 12.5% of patients; in comparison, only two controls were positive 
for IgG (12.5%). 

Seroprevalence studies

Several seroprevalence studies from Egypt are available. Among 1,850 villagers in Nile 
Delta, seroprevalence rate of anti-HEV was 17.2% and it increased with increasing age 
[Kamel, 1995]. Among 95 healthy adolescent girls aged 16-25 years, a high prevalence 
rate (38.9%) was found [Amer, 1996]. In this study in the Alexandria area, an increased 
prevalence was noted with age, with anti-HEV antibodies being detected in 32.1% and 
41.8% of girls in the second and third decades of life. 

In another study, of the 155 non-randomly-selected residents of a semiurban village 
studied, 57% had anti-HEV antibodies. Evidence of HEV infection was already detected 
by the time children were 4-9-years old. In this age group, the seroprevalence was 57% 
and it remained unchanged in the higher age groups [Darwish, 1996]. Also, in a study 
of 95 unpaid blood donors for prevalence of anti-HEV IgG; 43 (45.2%) specimens 
tested positive [Abdel Hady, 1998].

In a population-based survey age-specific prevalence of anti-HEV was assessed 
in two rural Egyptian communities, one in the Nile Delta (11,182 inhabitants;  
3,997 participants) and the other in Upper Egypt (10,970 inhabitants; 6,029 participants). 
The seroprevalence of anti-HEV exceeded 60% in the first decade of life, peaked at 
76% in the second decade and remained above 60% until the eighth decade [Fix, 2000]. 
In another seroprevalence study that included 2,428 pregnant women, the prevalence 
of anti-HEV was 84.3% [Stoszek, 2006]. In this study, the seroprevalence rate varied 
with the place of residence, and increased with increasing age from 70% in those aged 
20 years or below to over 90% in those aged 30 years or more. 

In an international collaborative study covering 11 countries, anti-HEV antibodies 
were detected in 415 (80%) of 518 specimens from Egypt (mean ± SD age = 48 ± 9.4 
[range 23-62] years) [Abe, 2006].

Incidence study

In a prospective follow up for 10.7 months, 34 (3.7%) of 919 anti-HEV-negative 
villagers showed seroconversion to this antibody. This indicated an incidence of HEV 
infection of 41.6/1,000 person-years. HEV seroconversion was not associated with any 
demographic and socioeconomic factors [Stoszek, 2006].
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Iraq

In a sample of refugee Kurds in Italy, serological markers to hepatitis viruses were 
determined for 1,005 subjects from all age-groups of whom 637 (556 [88.8%] male; 
age 24±8.4 years [range 0.5-55]) were from Iraq. The seroprevalence rate for anti-HEV 
among Iraqis was 17.5% [Chironna, 2003]. The antibody positivity rates in different 
age groups were: 0-10 – 0%; 11-20 – 19.0%; 21-30 – 19.9%; >30 – 18.7%.

Islamic Republic of Iran

Serum samples from 399 voluntary male blood donors collected during July and  
August 2004 in Tabriz city were tested for HEV IgG. The prevalence of anti-HEV IgG 
was 7.8%. The rate increased significantly with age, from 3.3% in subjects less than  
30 years of age to 37.5% in individuals 50 years and over [Taremi, 2007].

Jordan

No outbreaks, case-series, sero-prevalence studies or case-fatality studies have been 
reported.

Kuwait

In a case-series of 57 cases with acute hepatitis E from Kuwait, all but one were 
among expatriates from South Asia, and were related to travel to their home countries. 
Indigenous transmission thus appeared to be uncommon [Koshy, 1994].

No outbreaks, case-series, sero-prevalence studies or case-fatality studies have been 
reported.

Lebanon

In a study of 100 blood donors, anti-HEV antibodies were detected in 4%  
[Irani Hakime, 1998]. 

No outbreaks, case-series or case-fatality studies have been reported. 

Libyan Arab Jamahiriya 

Following an unusually high incidence of hepatitis in Tripolitania, an investigation was 
done on 66 pregnant women. Of these, 43 were presumed to have NANB hepatitis. 
Two patients died, with a case fatality of 4.6% [Gebreel, 1983].

No outbreaks, case-series or case-fatality studies have been reported.

Morocco 

An epidemiological study conducted in Morocco detected hepatitis E antibodies in 
more than 60% of patients with acute Non-A, Non-B hepatitis, and this was recognized 
as sporadic (non-epidemic), mainly transmitted by personal contacts in low hygiene 
conditions(Rioche,1991)

An outbreak of hepatitis E was reported from south of Morocco, in 1994 [Benjelloun, 
1997]. The diagnosis of hepatitis E was confirmed by detection of antibodies and HEV 
RNA in 77.3% of patients. In this study, among healthy contacts residing in southern 
Morocco, 10.4% had anti-HEV IgG, indicating past HEV infection. 
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In a study of 1,993 sera comprising 453 healthy pregnant women, 491 Moroccan 
subjects, 492 blood donors, 321 children, and 236 intravenous drug users, IgG anti-
HEV antibodies were detected in 3.96% of subjects (5.6% of Moroccans and drug users 
and 1.8% of children). After Western blot confirmation, the prevalence rate was only 
2.15%. No significant difference was observed between women and men or between 
different age groups [Bernal, 1995].

Occupied Palestinian Territory 

No outbreaks, case-series or case-fatality studies have been reported.

Oman

In a study conducted between August 2003 and July 2004, including all the patients 
with viral hepatitis from 18 health institutions of Dakhliya region, Sultanate of Oman, 
some cases of hepatitis E were identified [Bhat, 2005]. 

Qatar

No outbreaks, sero-prevalence or case-fatality studies have been reported. 

In one report, sera collected from 78 patients with NANB hepatitis during  
1981 were retrospectively tested for IgM and IgG antibodies to HEV [Shidrawi, 1994].  
Though 59 specimens tested positive in one or both the assays, most of these belonged 
to immigrants, particularly from the Indian subcontinent, who had the disease within 
8 weeks of arrival. 

Saudi Arabia 

In a study of HEV seroprevalence in Saudi Arabia, the overall positivity rate was  
higher in the rural area (Gizan) than in an urban (Riyadh) area (14.9% vs. 8.4%)  
[Arif, 1996; Arif, 1994]. In urban area, the positivity rate was only 1.2% of children 
below the age of 12 years, and increased with age, reaching 18.8% in subjects  
aged >50 years. 

 In a study of 69 patients (14 children and 55 adults) with acute non-A-C hepatitis seen 
over a 10-month period, IgM and IgG anti-HEV were tested. Seven of 14 children tested 
positive for both IgM and IgG anti-HEV. Of the 55 adults, 26 (47.3%) had anti-HEV 
IgM and 30 (54.5%) had anti-HEV IgG [Arif, 1996]. 

In a study of 132 patients with acute viral, none had acute hepatitis E [Al-Knawy, 
1997] 

In a seroprevalence study of 593 male blood donors, anti-HEV antibodies were found 
in 100 (16.9%) donors. Those who were 40 years and older had a significantly higher 
seroprevalence rate (odds ratio = 2.5) than those donors who were 30 years or younger 
[Abdelaal, 1998].

In a study done on 469 pregnant women 93 (20%) were anti-HEV positive and  
28 (30%) of these 93 were HEV-RNA positive and symptomatic with on-going 
infection. Four women developed FHF (Kumar, 2001). .
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Syrian Arab Republic

No outbreaks, case-series or case-fatality studies have been reported.

Tunisia

In one study, hepatitis E was responsible for only 4% of cases with acute hepatitis in 
Tunisia [Coursaget, 1995]. 

In another study from Tunisia, seroprevalence of HEV antibodies was studied in  
100 blood donors, 100 healthy persons aged above 60 years, and 34 children with 
chronic haematological diseases. Anti-HEV antibodies were found in 22%, 46% and 
29.5% of these subjects, respectively [Ben Halima, 1998]. 

Turkey

In an outbreak in a village in Turkey that exclusively affected children, HAV and HEV 
were both were considered responsible since IgM antibodies to each virus were found 
in a subset of children examined [Yayli, 2002]. 

In a small series of 18 patients with acute non-A -C hepatitis in Turkey, 2 patients 
had detectable anti-HEV [Coursaget, 1993]. These antibodies were also found in 1 of  
25 patients with acute hepatitis A, 0 of 10 with acute hepatitis B and 1 of 10 patients 
with acute hepatitis C. 

Several seroprevalence studies are available from Turkey. In an initial study, anti-HEV 
antibodies were found in 80 (5.9%) of 1350 sera from healthy subjects, aged 15-99 years, 
collected during the period 1990 to 1992 [Thomas, 1993]. The presence of antibodies 
was related to higher age, poorer educational level, and residence in warmer regions. 

Several studies are available on HEV seroprevalence among children in Turkey.  
Among 909 Turkish children aged 6 months to 15 years, the prevalence of anti-HEV 
antibodies was 2.1%; the prevalence rate was higher among children up to 5 years of 
age (3.7%) than in those aged 10-15 years (0.3%) [Sidal, 2001] 

In another study, 3 of 338 sera from children in Antalya, Turkey, where socioeconomic 
conditions are poor, tested positive for anti-HEV IgG (0.89%). Anti-HEV antibodies 
were not detected in preschool children (1-5 years; n=151) and their prevalence in the 
children attending school (6-11 years; n=187) was 1.6% [Colak, 2002]

Between September 2000 to July 2001, total anti-HEV antibodies were evaluated in 
1046 adults aged 15-75 years old (mean age: 32.3 years), who attended a hospital but 
had no symptoms or signs of acute hepatitis. Antibodies were detected in 40 (3.8%) 
subjects. None of those in the age group of 15-30 years tested positive, and the rate 
was highest between the ages of 30 and 60 years [Cesur, 2002]. 

In a sample of refugee Kurds in Italy, serological markers to hepatitis viruses were 
determined for 1,005 subjects from all age-groups of whom 368 (556 [88.8%] male;  
age 24±8.4 years [range 0.5-55]) were from Turkey [Chironna, 2003]. Seroprevalence 
rate for anti-HEV among Iraqis was 10.0% (37 of 368). The antibody positivity rates 
in different age groups were: 0-10 – 0%; 11-20 – 2.3%; 21-30 – 11.0%; >30 – 20.0%.
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In a study of anti-HEV antibodies in 100 rural and 110 urban randomly-selected 
healthy children, the prevalence rate was 5.2% in urban areas and 8.5% in rural areas 
[Atabek, 2004].

In a study that included 245 pregnant women (average age 26.3 ±7.6 years  
[range 17-41]) and 76 age-matched controls, 31 (12.6%) pregnant women and 
nine (11.8%) controls were found to be anti-HEV IgG positive [Cevrioglu, 2004].  
The positivity rates were higher in illiterate women, those from lower income group and 
those with rural residence. In another study of 386 pregnant Turkish women (257 urban 
and 129 rural; mean age 24.28±4.56 years), anti-HEV IgG was detected in 27 (7.0%) 
[Oncu, 2006]. Women with higher educational level were less likely to be seropositive, 
but there was no difference between the seropositive and the seronegative women in 
age, source of water supply and residence.

In a study of children living in two camps in Turkey following earthquakes during 
the year 1999, anti-HEV prevalence rates of 4.7 (18 of 383) and 17.2% (16 of 93) were 
observed (Sencan,2004). 

United Arab Emirates

Sera of 469 pregnant women residing in the UAE were tested for anti-HEV [Kumar, 
2001]. Of these 469 women, 154 were UAE nationals and the others were of Egypt 
(n=157) or from Indian sub-continent (n=158). Overall, 93 (20%) mothers were anti-
HEV positive; however, seropositivity rate among local UAE women (5/154; 3%) was 
lower than that among women from Egypt (43/157; 27%) or the Indian subcontinent 
(45/158; 28%). All five local women testing positive had history of travel abroad. 

Western Sahara

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Yemen

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Algeria Belabbes, 1985 1980-
1981

A report of an outbreak of waterborne NANB hepatitis with 788 cases. 

Algeria Nouasria, 1985 Report of a microepidemic of acute hepatitis with five patients.
Egypt Hyams,1992 Children with 

acute hepatitis
73 Hepatitis E was present in nine 

(12%). Two additional cases had 
hepatitis A and E coinfection.

Egypt el-Zimaity, 1993 Healthy children 
(age 1-11 years)

261 Hepatitis E was diagnosed in 58 
(22.2%)

Egypt El-Gohary, 1994 Acute viral 
Hepatitis

140 Four patients (2.8%) showed 
positivity for anti-HEV alone. 

Egypt Divizia, 1999 August to 
December 
1993

Acute hepatitis 
(age range 1-73 
years)

202 IgM anti-HEV present in 49 
(24.2%). 

Egypt El-sayed Zaki, 
2006

Children with 
acute hepatitis

64 IgM anti-HEV found in 17.2% and 
HEV RNA in 23.4% of patients.

Healthy children 16 Two (12.5%) positive for IgG 
anti-HEV; none for IgM anti-HEV or 
HEV RNA

Egypt Kamel, 1995 Healthy persons 
(villagers)

1,850 seroprevalence of anti-HEV was 
17.2% and it increased with age 

Egypt Amer,1996 Healthy 
adolescent girls 
(16-25 years)

95 Anti-HEV antibodies were found 
in 38.9%; the rate increased with 
increasing age.

Egypt Darwish, 1996 Healthy people 155 HEV seoprevalence was 57% with 
no increase with age.

Egypt Abdel, 1998 Blood donors 95 Prevalence of anti-HEV IgG 45.2% 
(43/95)

Egypt Fix, 2000 3,997 seroprevalence of anti-HEV 
exceeded 60% in the first decade 
of life, peaked at 76% in the second 
decade and remained above 60% 
until the eighth decade.

6,029

Egypt Abe, 2006 Healthy persons in 
Cairo (age 23-62 
years)

518 415 (80%) had anti-HEV 
antibodies. 

Egypt stoszek, 2006 pregnant women 2,428 Prevalence of anti-HEV was 84.3%
Egypt stoszek, 2006 Healthy villagers 919 Anti-HEV incidence of 41.6/1,000 

person-years
Iraq Chironna, 2003 2000 Kurdish refugees 

from Iraq in 
southern Italy

637 (mean 
age 24 

years; 556 
male)

Anti-HEV was detected in 17.5%.

Iran Taremi, 2007 July and 
August 
2004

Blood donors 399 Prevalence of anti-HEV IgG was 
7.8%.

Kuwait Koshy, 1994 Acute sporadic 
hepatitis E 

57 Of these patients with hepatitis 
E, all except 1 were among 
expatriates who had travelled to 
south Asia. 

Libya Gabreel  and 
Dane,1983

December 
1979 to 
April 1981

Pregnant women 66 43 had NANB hepatitis.



119WHO/IVB/10.14

Country Citation Study 
period Study group Number Findings

Lebanon Irani, 1998 Blood donors 100 4% positive for anti-HEV antibody.
Morocco Rioche,1991 An epidemiological conducted in morocco  detected hepatitis E 

antibodies in more than 60% of patients with acute Non-A, Non-B 
hepatitis, 

Morocco Benjelloun, 1997 1994 Report of an outbreak of hepatitis E in south Morocco.
Morocco Bernal, 1995 453 healthy 

pregnant women, 
491 Moroccan 
subjects, 492 
blood donors, 321 
children, and 236 
intravenous drug 
users

1,993 EIA detected antibodies in 
3.96% of the subjects. Western 
blot confirmation showed a 
seroprevalence of 2.15%.

Oman Bhat, 2005 August 
2003 to 
July 2004

Viral hepatitis Full details not available, but some cases had 
hepatitis E.

Qatar shidrawi, 1994 1981 sera from patients 
with NANB 
hepatitis

59/78 specimens tested positive for IgM and/or 
IgG anti-HEV antibodies. However, most cases 
were immigrants who had disease within 8 weeks 
of arrival. 

saudi 
Arabia

Arif, 1996; Arif 
1994

General 
population in 
urban and rural 
areas

Anti-HEV antibody detected in 8.4% 
persons in urban area and 14.9% in 
rural area. 

saudi 
Arabia

Arif, 1996 Non A-C hepatitis 14 children 7 had anti-HEV IgM and anti-HEV 
IgG.
26 (47.3%) had anti-HEV IgM and 
30 (54.5%) had anti-HEV IgG

55 adults

saudi 
Arabia

Al-Knawy, 1997 Acute viral 
hepatitis

132 Anti-HEV IgG found in 9.1%; none 
of these was IgM anti-HEV positive

saudi 
Arabia

Abdelaal, 1998 Male blood donors 593 Anti-HEV present in 100 (16.9%) 
donors; rate higher in those 40 
years or older than in those 30 
years or younger.

saudi 
Arabia

Kumar, 2001 Pregnant women 469 93 (20%) were anti-HEV positive 
and 28 (30%) of these 93 were 
HEV-RNA positive

Tunisia Coursaget, 1995 Acute hepatitis Anti-HEV positive in only 4% 
Tunisia Ben Halima, 

1998
Healthy blood 
donors

100 Anti-HEV antibodies were found 
in 22%, 46% and 29.5% of these 
subjects, respectively.Healthy persons 

aged >60 years
100

Children 
with chronic 
hematological 
disease

34

Turkey Yayli, 2002 Report of an epidemic among children in Turkey, believed to be caused 
by both hepatitis A and hepatitis E

Turkey Thomas, 1993 1990-
1992

Healthy persons 
from five regions 
of Turkey

1,350 80 (5.9%) tested positive for anti-
HEV. 

Turkey Coursaget,1993 Acute non-A -C 
hepatitis

18 2 patients had detectable anti-HEV 
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Country Citation Study 
period Study group Number Findings

Turkey sidal, 2001 Children aged 
6 months to 15 
years

909 seroprevalence of hepatitis E was 
2.1%

Turkey Colak, 2002 July 1996 
to May 
1997

Children 338 3 (0.89%) tested positive for anti-
HEV. 

Turkey Cesur, 2002 september 
2000 to 
July 2001

Adult patients 
attending a 
hospital, but not 
having acute 
hepatitis

1,046 Anti-HEV positive in 40 (3.8%) 

Turkey Chironna, 2003 2000 Kurdish refugees 
from Iraq in 
southern Italy

368  
(mean age 
24 years; 
556 male)

Anti-HEV was detected in 37 
(10.0%). The rate increased with 
increasing age.

Turkey Coursaget, 2003 Acute hepatitis A, 
B, C and non-A-C

25, 10, 10 
and 18, 

respectively

Anti-HEV positive in 1, 0, 1 and 2 
patients, respectively.

Turkey Atabek, 2004 Healthy children 210 sero-prevalence rate was 5.2% 
in urban areas and 8.5% in rural 
areas.

Turkey sencan, 2004 Children in two 
post-earthquake 
camps

383 and 93, 
respectively

Anti-HEV present in 18 (4.7) and 16 
(17.2%) specimens, respectively. 

Turkey Cevrioglu, 2004 January 
2000 to 
July 2002

Pregnant women 245 None were anti-HEV IgM positive, 
but 31 (12.6%) were positive for 
anti-HEV IgG 

Healthy controls 76 None were anti-HEV IgM positive, 
and nine (11.8%) were positive for 
IgG anti-HEV

Turkey Oncu, 2006 Pregnant women 
(67% urban, 33% 
rural)

386 Anti-HEV detected in 27 (7%). 
seropositivity related to maternal 
education.

UAE Kumar, 2001 Pregnant women 469 
(including 

154 of 
UAE origin 

and 315 
immigrants)

Anti-HEV antibody positive in 
93/469
Positivity rate in UAE women was 
3% (5/154).
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North America, High Income 
(Canada, United States of America)

Regional summary

This region has an apparent low hepatitis E endemicity rate. Only occasional cases 
of autochthonous hepatitis E have been reported from the United States of America.  
No outbreaks have been recorded. 

A report from Canada suggests a seroprevalence rate of 3% in a remote Inuit community. 
Two studies from USA showed low seroprevalence rates (0.4% among pregnant women, 
and 0%-3.3% among blood donors). However, two other studies showed much higher 
anti-HEV prevalence rates of 18.3% and 13.7% to 31% in different states. The reason 
for this difference is unclear. 

There are no reports of any outbreak, case-series or case-fatality from this region. 

Country reports

Canada 

In a study from Canada, 399 governmental employees, only 9 (2.3%) tested positive for 
anti-HEV antibody. The age and gender distribution of the subjects was not provided 
[Chaudhary, 1995]. This indicated that anti-HEV seroprevalence in Canada was low. 
Another group of subjects included in the study was 122 Indo-Chinese immigrants. 
The seroprevalence rate in this group was 7.4%, reflecting a higher risk of infection in 
the countries of their origin. 

In another study, of 393 serum specimens from a remote, northern Canadian Inuit 
community, which had been collected during 1980 were studied. In these sera,  
serological evidence of HEV infection was found in 11 (3%) [Minuk, 2007]. The subjects 
testing positive had a mean (± SD) age of 29 ± 8 years, and 3 of them were male. 

No other seroprevalence studies in the Canadian population are available. 

No outbreaks, case-series or case-fatality studies have been reported. 

United States of America

Three reports of single cases caused by infection with HEV, and not related to travel 
to regions where hepatitis E is hyperendemic, are available. The first of these cases was 
a 62-year-old man, from Rochester, Minnesota who had acute hepatitis-like illness 
and was found to be positive for IgG anti-HEV but not IgM anti-HEV [Kwo, 1997].  
He reported travel to California, but not outside USA. The second case was of a  
43-year-old man who acquired hepatitis E in September 1998, who tested positive 
for both IgM and IgG HEV [Tsang, 2000]; he was a resident of California, and had 
holidayed in Sierra Nevada mountains, but had not travelled abroad. The third case 
was of locally acquired hepatitis E in El Paso, Texas [Amon, 2006]. The affected patient 
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was a 69-year-old Asian woman who developed an acute illness with hepatitis in  
March 2004. She had not travelled abroad for the last 20 years. No other cases of hepatitis 
E could be identified in the family or neighbourhood. 

In the first seroprevalence study for HEV in the US, 300 blood donors from Baltimore, 
300 blood donors from New York City and 211 blood donors from Sacramento, 
California were tested for anti-HEV antibodies. Of these, 64 (21.3%), 93 (31%) and  
29 (13.7%) of 211, respectively, were found to be positive [Thomas, 1997].  
The seropositivity rate in New York City was significantly higher than that in other 
areas. 

In another study, 557 randomly selected, low-income pregnant women from El Paso, 
Texas were analyzed for antibodies to HEV. Of these, only 2 (0.4%) tested positive 
[Redlinger, 1998].

In one study, anti-HEV antibody prevalence was determined in 734 persons from  
Iowa, where an indigenously acquired human case of hepatitis E had been reported 
and where swine production is a major industry. The groups studied were:  
patients with non-A-C hepatitis (n=204); healthy field workers (n=87); volunteer blood 
donors in year 1989 (n=332); and volunteer blood donors in the year 1998 (n=111). 
Patients with non-A-C hepatitis (10/204; 4.9%) and healthy field workers (5/87; 5.7%) 
showed significantly higher prevalence of anti-HEV IgG antibodies compared to 
normal blood donor sera during the years 1989 (11/332; 3.3%) and 1998 (0/111; 0%) 
[Karetnyi, 1999].

In another study, sera from 400 healthy blood donors from the United States and  
468 veterinarians working with swine were tested for the presence of antibodies to 
HEV [Meng, 2002]. In the veterinarian group, 389 subjects were residents of the USA, 
and the remaining was from other countries. The blood-donor specimens included  
50 each from 8 states, namely Minnesota, Indiana, Nebraska, Iowa, Illinois, Missouri, 
North Carolina and Alabama; these states were those from which a large number of 
specimens from veterinarians were available. Of the 400 blood donors, 73 (18.3%) tested 
positive for antibodies to human HEV antigens. Of the 388 US swine veterinarians 
tested, 93 (24%) tested positive; the positivity rate in those belonging to 8 states from 
which blood donors were studied was 26.4% (78/295; odds ratio compared to donors 
= 1.46) and that in those from 21 other states was 16.1% (15 of 93). The prevalence 
rates for different age groups in blood donors were as follows: <30 years – 9% (7/81); 
30-39 years – 14% (13/95); 40-49 years – 20% (21/104); 50-59 years – 25% (16/65); 
≥60 years – 29% (16/55). The corresponding rates among US swine veterinarians were 
13% (4/30), 18% (22/82), 27% (31/117), 38% (18/48) and 39% (7/18), respectively. 
The rates varied in different states from 4% to 36% among blood donors and from 
5.3% to 44.7% among veterinarians.

No outbreaks, case-series, or case-fatality studies have been reported. 
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Summary of findings from included studies

Country Citation Study 
period Study groups Number Findings

Canada Chaudhary, 1995 Government 
employees

399 9 (2.3%) tested positive for anti-
HEV antibodies

Indochinese 
immigrants

122 9 (7.4%) tested positive for anti-
HEV antibodies

Canada Minuk, 2007 Healthy population 339 3% were positive for anti-HEV 
antibodies

UsA Kwo, 1997 March 1995 Case report Case report of a 62-year-old man, resident of 
Minnesota, who had travelled to California, 
but not abroad

UsA Tsang, 2000 september 
1998

Case report Case report of a 43-year-old man in 
California, who had not travelled abroad, but 
had holidayed in sierra Nevada mountains

UsA Amon, 2006 March 2004 Case report Case report of a 69-year-old Asian woman 
who developed acute hepatitis. she had not 
travelled abroad. 

UsA Thomas, 1997 Blood donors 
(Baltimore, MD)

300 64 (21.3%) tested positive for 
anti-HEV.

Blood donors 
(New York City, NY)

300 93 (31%) tested positive for 
anti-HEV.

Blood donors 
(sacramento, CA)

211 29 (13.7%) tested positive for 
anti-HEV.

UsA Redlinger, 1998 Low-income 
pregnant women

557 2 (0.4%) tested positive for anti-
HEV antibodies

UsA Karetnyi, 1999 NANB hepatitis 204 10 (4.9%) specimens tested 
positive for anti-HEV antibodies

Healthy field 
workers

87 5 (5.7%) specimens tested 
positive for anti-HEV antibodies

Volunteer blood 
donors in 1989

332 11 (3.3%) specimens tested 
positive for anti-HEV antibodies

Volunteer blood 
donors in 1998

111 0 (0%) specimens tested positive 
for anti-HEV antibodies

UsA Meng, 2002 1999 Healthy blood 
donors from 8 Us 
states

400 73/400 (18.3%) tested positive 
for antibodies to human HEV

Veterinarians 468 
(388 
from 
Us)

93 of 388 (24.0%) tested positive 
for antibodies to human HEV  
(including 78/295 [26.4%] from 8 
states from which blood donors 
were studied, and  
15/93 [16.1%] from other states)
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Regional summary

Only one seroepidemiological study of hepatitis E has been reported from the  
Oceania region. In this study, around 2% of healthy young men in New Caledonia 
were positive for anti-HEV. No case reports, case-series or case-fatality studies have 
been reported from this region. 

From several countries, no data on hepatitis E are available. 

Country reports

American Samoa

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Cook Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Fiji

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

French Polynesia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Guam

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Kiribati

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Oceania
(American Samoa, Cook Islands, Fiji, French Polynesia, Guam,  

Kiribati, Marshall Islands, Federated States of Micronesia, Nauru,  
New Caledonia, Niue, Northern Mariana Islands, Palau,  

Papua New Guinea, Pitcairn, Samoa, Solomon Islands, Tokelau,  
Tonga, Tuvalu, Vanuatu, Wallis and Fortuna Islands)
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Marshall Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Federated States of Micronesia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Nauru

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

New Caledonia 

In a retrospective seroepidemiological study of 351 young army conscripts, (all men) 
recruited between October 1998 and June 1999, 6 (1.7%) subjects tested positive for 
anti-HEV antibodies [Bauduceau, 2000]. 

No outbreaks, case-series or case-fatality studies have been reported. 

Papua New Guinea

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Niue

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Northern Mariana Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Palau

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Pitcairn

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Samoa 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Solomon Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Tokelau

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Tonga

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Tuvalu

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Vanuatu

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Wallis and Fortuna Islands

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Summary of findings from included studies

Country Citation Study period Study group Number Findings

New 
Caledonia

Bauduceau, 
2000

Oct1998-
June1999

Young male 
army conscripts

351 6/351 (1.7%) tested positive for 
IgG anti-HEV

References

Bauduceau O, Berlioz A, Buisson Y. [Hepatitis B, C, and E in New Caledonia. 1) 
Seroepidemiologic study in military recruits]. Med Trop (Mars). 2000;  
60: 167-70.
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Regional summary

An outbreak of hepatitis E during 2002 was reported from Central African Republic. 

Among healthy populations, anti-HEV antibody seroprevalence rates of 24% in 
Central African Republic, of none to 14% in Gabon, and of 13% in Angola have been 
reported. 

No outbreak, sero-prevalence studies, case-series, or case-fatality studies have been 
reported from Congo, Democratic Republic of Congo or Equitorial Guinea. 

No case-fatality studies have been reported from any country in the region. 

Country reports

Angola

In the only available study on HEV infection from Angola, 20 pregnant women with 
jaundice and 40 pregnant women without jaundice were tested for anti-HEV antibodies. 
Eight of 20 (40%) women with jaundice and 5 of 40 women without jaundice tested 
positive [Strand, 2003].

No outbreaks, case-series or case-fatality studies have been reported. 

Central African Republic

Anti-HEV antibody testing was done in a group of 157 young sexually active adults, 
including 52 men and 155 women (mean age = 25±7 years, range 15 to 58).). Of these, 
38 (24%) tested positive [Pawlotsky, 1995].

No case-series, or case-fatality studies have been reported. 

Congo

No outbreaks, seroprevalence, case-series, or case-fatality studies have been 
reported. 

Democratic Republic of Congo 

No outbreaks, seroprevalence, case-series, or case-fatality studies have been 
reported. 

Sub-Saharan Africa, Central
(Angola, Central African Republic, Congo,  

Democratic Republic of the Congo,  
Equatorial Guinea, Gabon)
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Equitorial Guinea

No outbreaks, seroprevalence, case-series, or case-fatality studies have been 
reported. 

Gabon

In a study from Gabon, anti-HEV antibodies were tested in 35 healthy residents of 3 
villages; none of these subjects tested positive [Richard-Lenoble, 1995]. 

No outbreaks, case-series, or case-fatality studies have been reported. 

Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Angola strand, 2003 1998-99 Jaundiced 
pregnant women

20 40% had anti-HEV antibodies 

Healthy pregnant 
women

40 13% had anti-HEV antibodies

Central 
African 
Republic

Pawlotsky, 
1995

sexually active 
adults

157 Anti-HEV antibodies in 38 (24%)

Gabon Richard-
Lenoble, 1995

Healthy adults 35 None had anti-HEV antibodies
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Regional summary

In this region, outbreaks of hepatitis E have been reported from several countries. 
Hepatitis E is also responsible for 20% to 60% of cases of acute hepatitis overall or 
among pregnant women with acute hepatitis in this region. HEV antibodies have been 
detected in up to about 20% of healthy persons in this region. 

Country reports

Burundi

In a group of 129 adults (mean ± SD age = 44.7 ± 13.5 years) from Bujumbura, Burundi, 
the prevalence of anti-HEV antibodies was 4% [Aubry, 1997].

In a case-control study of patients with chronic liver diseases conducted during  
1992-93, the seroprevalence of anti-HEV IgG was only 14% [Aubry, 1997].

No outbreaks, case-series, case-fatality studies or prevalence studies among patients 
with acute hepatitis have been reported.

Comoros

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Dijibouti

A waterborne outbreak of acute hepatitis occurred in Djibouti in 1993. Sera from  
111 patients during this outbreak and 61 controls were investigated for serological 
markers of viral hepatitis. Hepatitis E was found to have caused 43 (39%) of the  
111 cases of acute hepatitis recorded during this epidemic; hepatitis A was responsible 
for 39 (33%) of cases and hepatitis B for 6% of cases. Thus, the outbreak was a mixed 
hepatitis A-hepatitis E outbreak. In addition, 19% of the indigenous controls had  
anti-HEV antibodies [Coursaget, 1998].

In a study of 112 young adult male Guatemalan soldiers (mean age = 31.2 years) stationed 
in Haiti as a part of a United Nations Peacekeeping Mission, 14 (13%) tested positive 
for IgG anti-HEV antibodies [Gambel, 1998]. 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Sub-Saharan Africa, East 
(Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya,  

Madagascar, Malawi, Mozambique, Rwanda, Somalia, Sudan,  
Uganda, United Republic of Tanzania, Zambia)
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Eritrea

No outbreaks, case-series, sero-prevalence or case-fatality studies were identified for 
Eritrea. However, an outbreak reported during 1988-1989 from Ethiopia was in the 
province of Eritrea in that country, which is currently a separate country. Details of 
that outbreak are included under Ethiopia. 

Ethiopia

A waterborne outbreak of acute hepatitis was reported during October 1988 to  
March 1989 in military camps in Eritrea province of northern Ethiopia. Among the  
423 soldiers hospitalized with icteric disease, none had fulminant hepatitis or died. 
None of them had evidence of acute hepatitis A, and only 8 had evidence of acute 
hepatitis B. However, 28 of 30 (93%) patients had anti-HEV antibodies compared to  
1 of 29 (3%) asymptomatic controls, indicating that HEV was the cause of this outbreak 
[Tsega, 1991].

In a study of 110 patients with acute sporadic hepatitis, 9 and 22 had serological evidence 
of acute hepatitis A and hepatitis B, respectively; 36 (33%) tested positive for anti-HEV 
antibodies. In healthy controls the anti-HEV positivity rate was 7% (4/59). The study 
subjects included 32 pregnant women; among them, 19 (59%) had evidence of HEV 
infection; 8 of these women died [Tsega, 1992].

In a study on 32 pregnant and 34 non-pregnant women aged 15 to 45 years with 
sporadic acute viral hepatitis, 19 (59%) pregnant women and 7 (22%) non-pregnant 
women had evidence of HEV infection. Of 19 pregnant women with HEV infection, 
8 (42%) died [Tsega, 1993].

Kenya

In a study on 94 patients with acute sporadic hepatitis, 18% were due to NANB 
hepatitis; specific markers for HEV infection were not tested [Greenfield, 1984]. 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Madagascar

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Malawi

In a study on 33 patients with acute sporadic hepatitis, 7 (21%) were due to NANB 
hepatitis; specific markers for HEV infection were not tested [Supran, 1980]. 

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Mozambique

There are no studies on local Mozambique population. However, a study of anti-HEV 
seroprevalence among 398 Mozambican refugees living in two camps (Ndzevane and 
Malindza) located in Swaziland was available. The anti-HEV seroprevalence rates in 
the two camps were 4% and 2%, respectively [Van Rensburg, 1995].

No outbreaks, case-series or case-fatality studies have been reported. 

Rwanda

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

Somalia

An outbreak of hepatitis E was described in the years 1988 and 1989 from Lower 
Shebeli region of Somalia. Hepatitis E was proven as a cause by detection of IgM anti-
HEV in 128 of 145 cases. In a survey of 142 villages (population = 245,312), a total of  
11,413 icteric cases were recorded, of which 346 died, corresponding to an attack rate 
of 4.6% and a case-fatality rate of 3.0%. In three villages where a detailed study was 
undertaken, disease attack rate increased significantly with age from 5% in the group  
1-4 years of age to 13% in the group 5-15 years of age and to 20% for persons older than 
15 years of age. The fatality rate was high (13.8%) in pregnant women [Bile, 1994].

Following this outbreak, the prevalence of anti-HEV in the region ranged from  
77.8% to 94%. Of 111 sera collected from one of the villages at the onset of the outbreak, 
only 3 (2.7%) had IgG anti-HEV, indicating that the background seroprevalence rate 
of HEV antibodies was low [Mushahwar, 1993].

In a study of 31 Somalians with acute hepatitis, IgM anti-HEV was detected in  
20 (65%) [Burans, 1994].

Sudan

During the year 2004, an outbreak was reported from Western Darfur, Sudan, in a 
population of persons displaced. A detailed report described a total of 2621 cases and 
45 deaths with a case-fatality rate of 1.7%, between 26 July and 31 December 2004 
[Guthmann, 2006; Boccia, 2006; Anonymous, 2004; Anonymous, 2004; Anonymous, 
2004]. These included 61 pregnant women; among these women, there were 19 deaths, 
with a case-fatality rate of 31.1%. The overall attack rate in the population was  
3.3%. Risk factors for clinical HEV infection included age of 15–45 years (odds ratio, 
2.13; 95% confidence interval, 1.02–4.46) and drinking chlorinated surface water 
(odds ratio, 2.49; 95% confidence interval, 1.22–5.08). Another report, which covered 
a larger area, placed the number of cases till August 27, 2004 at 3753 with 55 deaths 
(1.5% mortality); since the outbreak had not ended at the time the study ended,  
the total number of cases is likely to have been higher. 
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In a study of 119 patients with acute hepatitis aged >13 years, 88 (73.9%) were found 
to have NANB hepatitis [Al-Arabi, 1987]. In a series of 80 consecutive children with 
acute hepatitis, 35 (44%) lacked serological markers of hepatitis A or B, and were 
considered as having NANB hepatitis [Hyams, 1991]. In another study of 39 children 
(mean age 6.5 [range 2-14] years; 64% male) with acute hepatitis, 23 (59%) had  
IgM anti-HEV antibodies, and were believed to have hepatitis E; in comparison,  
3 of 39 healthy children (controls) had IgM anti-HEV [Hyams, 1992].

Among 37 patients presenting with fulminant hepatic failure, HEV was responsible 
for 5% of cases [Mudawi, 2007].

Uganda

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 

United Republic of Tanzania

In a study from Tanzania, only one of 403 (0.2%) healthy adults showed evidence of 
prior exposure to HEV [Miller, 1998]. 

In another study, anti-HEV was absent in all the 180 pregnant women from southern 
Tanzania (mean ± SD age = 24.5 ± 6.2 years) [Menendez, 1999]. 

In a more recent study that included 218 women (mean ± SD age = 32.1 ± 8.8 years) 
from a rural area of north-eastern Tanzania, sera from 212 women were tested for anti-
HEV IgG. Of these, 6.6% of sera tested positive [Stark, 2000].

No outbreaks, case-series or case-fatality studies have been reported. 

Zambia

No outbreaks, case-series, sero-prevalence or case-fatality studies have been 
reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Burundi Aubry, 1997 Healthy adults 129 Anti-HEV IgG found in 4% 
subjects.

Burundi Aubry, 1997 1992-93 Chronic liver 
disease

129 Anti-HEV IgG found in 14%.

Djibouti Coursaget, 1998 1993 Acute epidemic 
viral hepatitis

111 Hepatitis E had caused 43 
(39%) cases and hepatitis A 
had caused 37 (33%) cases.

Healthy controls 
in an area with a 
recent outbreak 
of waterborne 
hepatitis 

61 Anti-HEV antibody positive in 
19% of indigenous controls.

Djibouti Gambel, 1998 Young soldiers 
stationed in Haiti 
as a UN mission

112 14 (13%) tested positive for 
anti-HEV antibodies.

Ethiopia Tsega, 1991 October 
1988 to 
March 1989

Outbreak of acute hepatitis in an army camp. 423 soldiers 
hospitalized with icteric disease. Most lacked markers of acute 
hepatitis A and B markers. Cause found to be HEV since 28 of 
30 (93%) cases had anti-HEV antibodies, compared to 1 of 29 
(3%) asymptomatic controls.

Ethiopia Tsega, 1992 Patients with acute 
sporadic hepatitis

110 36 (33%) cases were 
seropositive for anti-HEV 
antibodies (compared with 
4/59 (7%)healthy controls).

Pregnant women 
with acute sporadic 
hepatitis

32 19 (59%) were positive for 
HEV infection; eight of them 
died.

Ethiopia Tsega, 1993 Pregnant women 
with acute viral 
hepatitis

32 19 (59%) pregnant women 
had HEV infection. Eight of 
them died.

Nonpregnant 
women aged 15-45 
years

34 7 (22%) non-pregnant women 
had HEV infection. 

Kenya Greenfield, 1984 Patients with acute 
hepatitis

94 18% were due to NANB; 
specific HEV markers were 
not tested.

Malawi supran, 1980 Patients with acute 
sporadic hepatitis

33 7 (21%) were due to NANB 
hepatitis; specific HEV 
markers were not tested. 

Mozambique Van Rensburg, 
1995

Mozambican 
refugees living 
in two camps in 
swaziland

398 2% to 4% positive for anti-
HEV antibody.

somalia Bile, 1994 1988-1989 An epidemic of acute hepatitis occurred in villages in the 
Lower shebeli region of somalia. In 142 villages (population = 
245,312), 11,413 icteric cases were recorded with 346 deaths 
(attack rate = 4.6%; case-fatality rate = 3.0%). The attack rate 
increased with age: 5% in 1-4 years of age, 13% in 5-15 years 
of age and 20% in >15 years of age. Fatality rate was higher 
(13.8%) in pregnant women. 
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Country Citation Study 
period Study group Number Findings

somalia Mushahwar, 
1993

1988 Healthy adults in a 
village at the onset 
of an outbreak of 
hepatitis E

111 Anti-HEV present in 3 (2.7%). 

somalia Burans, 1994 Patients with acute 
hepatitis

31 IgM anti-HEV found in 20 
(65%).

sudan Anonymous, 
2004; 
Anonymous, 
2004; 
Anonymous, 
2004

2004 Report of the same outbreak as described in the row above, but 
of a larger region. Reported 3753 cases with 55 deaths. The 
outbreak was continuing at the time of these reports. 

sudan Guthmann, 
2006; Boccia, 
2006

July to 
December 
2004

An outbreak in Western Darfur, sudan, with 2621 hepatitis E 
cases and 45 deaths, with a case-fatality rate of 1.7%. These 
included 61 pregnant women with 19 (31.1%) deaths.

sudan Al Arabi, 1987 Acute hepatitis 
(aged >13 years)

119 88 (73.9%) were found to 
have NANB hepatitis.

sudan Hyams, 1991 Children with acute 
hepatitis

80 35 (44%) had NANB 
hepatitis. 

sudan Hyams, 1992 Children with acute 
hepatitis 

39 
cases; 

39 
controls

IgM anti-HEV detected in 23 
(59%) cases and 3 controls. 

sudan Mudawi, 2007 Fulminant hepatic 
failure

37 HEV was the cause in 5%.

Tanzania Miller, 1998 Healthy adults 403 Prior exposure to HEV was 
found in only 0.2%.

Tanzania Menendez, 1999 January to 
October 
1995

Pregnant women 180 None tested positive for 
anti-HEV. 

Tanzania stark, 2000 1996 Healthy women 
aged 15-45 years

212 6.6% had evidence of prior 
HEV infection.
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Regional summary

Outbreaks of hepatitis E or waterborne NANB hepatitis epidemics are available from 
Botswana and Namibia. These outbreaks affected several hundred persons. 

Two seroprevalence studies are available from South Africa. These showed anti HEV 
seroprevalence rates of 2% and 10.7%. In the latter study, seroprevalence varied from 
5.8% to 19.1% with region, and increased with age. 

There are no eligible studies from Lesotho, or Zimbabwe. No study in native population 
was available from Swaziland. 

Country reports

Botswana

An outbreak of water-borne NANB hepatitis was described from Maun, in northern 
Botswana in 1985. A total of 273 cases were recorded, and there were at least four deaths 
among those affected [Byskov, 1989]. 

No case-series, sero-prevalence or case-fatality studies have been reported. 

Lesotho

No case-series, sero-prevalence or case-fatality studies have been reported. 

Namibia

In the latter half of 1983, there was an outbreak of hepatitis in Namibia’s Kavango 
region, situated in the northeastern part of Namibia. It affected hundreds of people 
living in settlements lacking potable water and waste disposal facilities. Many were 
Angolan refugees. The exact number of persons who were affected was not reported. 
In a sample of those affected, the disease more often affected males (who constituted 
72% of all cases) and persons aged 15-39 years. The disease was usually mild except in 
pregnant women. Seven deaths were recorded, of which 6 were in pregnant women. 
Retrospective analysis of archived specimens 15 years later showed presence of 
HEV RNA in feces in 9 of 16 patients tested, and IgM anti-HEV in 42% and total  
anti-HEV in another 25% of sera from 24 healthy residents of an affected settlement, 
thus confirming that the outbreak was caused by HEV [Isaacson, 2000].

Sub-Saharan Africa, Southern
(Botswana, Lesotho, Namibia,  

South Africa, Swaziland, Zimbabwe)



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review142

Another outbreak of hepatitis E involving more than 600 people occurred in  
1995-1996 in the Kavango region of northern Namibia, centered on the town of Rundu  
[Maila, 2004]. The outbreak was suspected to be related to contaminated water supply, 
which was compromised by drought and disturbances due to work on the pipes 
approximately 6 months earlier. There were at least 3 fulminant cases. Mortality data 
were not reported. HEV antibodies were detected in sera specimens of approximately 
75% of icteric patients. HEV RNA was successfully amplified, sequenced and analysed 
from four different persons in this outbreak. 

No case-series, sero-prevalence or case-fatality studies of hepatitis E have been 
reported. 

South Africa

In a study from South Africa, HEV seroprevalence was studied in 782 middle to  
high economic status healthy individuals [Grabow, 1994]. Of these 555 (all male,  
20-40 years of age) were participants in a 3-day, white-water canoe marathon 
with substantial exposure to sewage-polluted water and 227 (129 male, 98 female;  
mainly 19-22 years of age)) were third-year medical students with minimal, if any, 
exposure to polluted water. Of the 782 subjects, 16 (2.05%) tested positive. Ten of 
the 555 canoeists (1.8%) and 6 of the 227 students (2.6%) were anti-HEV positive.  
Among the students, 5 of the 129 males (3.9%) and 1 of 98 females (1.0%) were positive; 
the difference was not statistically significant.

In another seroprevalence study, 407 urban and 360 rural black South African adults were 
included [Tucker, 1996]. The study subjects were 18 years or older in age, and resident 
of the area for at least 5 years. Anti-HEV sero-prevalence rates ranged from 5.8% to 
19.1% (mean 10.7%) in different regions. Mean urban and rural rates were significantly 
different (6.6% and 15.3%, respectively). Within the rural areas, the positivity rate was 
higher in rural mud-hut dwellers than in rural villages. A linear relation was also found 
between seroprevalence and age (18-29 years: 5.3%; 30-39 years: 11.3%; 40-49 years: 
9.0%; 50-59 years: 22.1%; 60-69 years: 15.3%; >70 years: 26.9%). 

No outbreaks, case-series, or case-fatality studies have been reported from  
South Africa. 

Swaziland

No outbreaks, case-series, sero-prevalence or case-fatality studies in the Swaziland 
population have been reported. 

However, in one study, serum samples collected from a total of 398 Mozambican 
refugees living in the two camps (Ndzevane and Malindza) located in Swaziland was 
tested for anti-HEV antibodies. The test was positive in 4% and 2% of refugees, 
respectively, in the two camps [Van Rensburg, 1995]. 

Zimbabwe

No case-series, sero-prevalence or case-fatality studies have been reported. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Botswana Byskov,1989 1985 An outbreak of NANB hepatitis with 273 cases were recorded, and 
there were at least four deaths among those affected

Namibia Isaacson, 
2000

1983 A waterborne outbreak of HEV described. Exact number of cases 
not known, but several hundreds. Predominantly affected young 
adult males. 7 deaths, including 6 pregnant women

Namibia Maila, 2004 1995-1996 A waterborne outbreak of HEV described with more than 600 cases. 
Number of deaths not reported.

south Africa Grabow, 1994 Middle to high 
economic status 
healthy individuals

782
16 (2.05%) tested positive for 
anti-HEV

south Africa Tucker, 1996 Urban adults 407 Anti-HEV sero-prevalence 
ranged from 5.8% to 19.1% by 
region. Overall: 10.7% (urban 
6.6% and rural 15.3%).

Rural adults 360

swaziland Van Rensburg, 
1995

Mozambique 
refugees in 
2 camps in 
swaziland

398
Anti-HEV antibodies positive in 
2% and 5% of residents of the 
two camps, respectively

References

Byskov J, Wouters JSM, Sathekge TJ, Swanepoel R. An outbreak of suspected 1) 
water-borne epidemic non-A non-B hepatitis in northern Botswana with a  
high prevalence of hepatitis B carriers and hepatitis delta markers among 
patients. Transactions of the Royal Society of Tropical Medicine and Hygiene.  
1989; 83: 110-6.

Isaacson M, Frean J, He J, Seriwatana J, Innis BL. An outbreak of hepatitis E in 2) 
Northern Namibia, 1983. Am J Trop Med Hyg. 2000; 62: 619-25.

Maila HT, Bowyer SM, Swanepoel R. Identification of a new strain of hepatitis 3) 
E virus from an outbreak in Namibia in 1995. J Gen Virol. 2004; 85: 89-95.

Grabow WO, Favorov MO, Khudyakova NS, Taylor MB, Fields HA.  4) 
Hepatitis E seroprevalence in selected individuals in South Africa. J Med Virol. 
1994; 44: 384-8.

Tucker TJ, Kirsch RE, Louw SJ, Isaacs S, Kannemeyer J, Robson SC.  5) 
Hepatitis E in South Africa: evidence for sporadic spread and increased 
seroprevalence in rural areas. J Med Virol. 1996; 50: 117-9.

Van Rensburg EJ, Lemmer HR, Joubert JJ. Prevalence of viral infections in 6) 
Mozambican refugees in Swaziland. East Afr Med J. 1995; 72: 588-90.



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review144

Regional summary

Hepatitis E appears to be endemic in the region. Outbreaks of hepatitis E have been 
described from Chad and Cote d’Ivoire. Hepatitis E was also responsible for 66% 
of acute sporadic hepatitis cases in Chad, at least 22% of such cases in Cote d’Ivoire,  
and 44% of acute hepatitis cases in one study in Senegal; however, another study in 
Senegal failed to find any case of hepatitis E. A case-series and a case report of hepatitis 
E from Nigeria have been published. 

The reported seroprevalence rates of anti-HEV antibodies in the region have varied from 
4.4% in Ghana, (increasing from 1percent in school going to 8.1% in late adolescence), 
to 8% in Sierra Leone and 22% in Ghana. 

Case-fatality rate was reported in an outbreak in Ghana, and was 3.2%. 

Country reports

Benin

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Burkina Faso

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Cameron

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Cape Verde

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Sub–Sahara Africa, West 
(Benin, Burkina Faso, Cameroon, Cape Verde, Chad, Cote d’Ivoire,  
Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania,  

Niger, Nigeria, Saint Helena, Sao Tome and Principe, Senegal, Sierra Leone)
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Chad

The first report of hepatitis E was published in 1986 [Molinie, 1986]. It described an 
epidemic of acute NANB hepatitis, observed in 38 young French soldiers in Chad 
during 1983-84. The outbreak was presumed to be waterborne, and had features similar 
to those of previously described outbreaks of waterborne NANB hepatitisin Asia and 
North Africa. Archived serum specimens from cases in this outbreak were subsequently 
tested for anti-HEV using a fluorescent antibody assay, and 22 of 34 (65%) were found 
to be positive [Coursaget, 1993]. Fecal specimens from five cases during this outbreak 
were also tested for presence of HEV RNA and two tested positive [van Cuyck-Gandre, 
1996], as did one of five specimens from cases with sporadic hepatitis that occurred 
in Chad during 1994. Between 26 June, 2004 and 17 September, 2004 an outbreak  
with a total of 1442 cases of suspected hepatitis E was reported from two refugee  
camps for Sudanese refugees (Goz Amer and Djabal) and neighbouring villages 
[Anonymous, 2004]. There were 46 deaths with a case-fatality rate of 3.2%. 

Serum specimens from 41 patients with acute hepatitis (n=27; 22 male, aged 4-55  
[mean = 24.7] years) or fulminant hepatitis (n=14; 8 male, aged 16-55 [mean = 29.3] years) 
attending a hospital in Chad between January 1993 and December 1993 were studied 
retrospectively [Coursaget, 1998]. Two of the five women with acute viral hepatitis 
and three of the six women with fulminant hepatitis were pregnant. Acute hepatitis 
E was diagnosed in 27 (66%) patients; of these, four cases had dual acute hepatitis 
B and E, and 16 had acute hepatitis E associated with chronic hepatitis B carriage.  
In addition, 86 controls were also studied, including 26 jaundiced patients (23 male;  
age 16-60 [mean = 31.3] years; other liver disorders 21, malaria 3 and sickle cell anemia 
in 2) and 60 patients with non-hepatic diorders (40 male; age 14-70 [mean = 34.9] years 
of age with non-hepatic disorders. Anti-HEV IgG antibody was observed in 22% of 
controls [Coursaget, 1998].

No case-series has been reported. 

Cote d’Ivoire

An outbreak of NANB hepatitis was reported from Cote d’Ivorie during the years 1983 
and 1984 [Sarthou, 1986]. During this outbreak that occurred in Senoufour province 
of the country, a total of 623 cases of presumed acute hepatitis E occurred over a  
17-month period. 

In a study carried out in Abidjan, 111 hospitalized patients suffering from acute NANB, 
and presumed non-C acute hepatitis were enrolled. Sera were tested for IgM anti-HEV 
by two assays. In view of discordance between assays, the exact frequency of hepatitis 
E could not be determined. However, the authors estimated that the minimal incidence 
of sporadic viral hepatitis E among hospitalized acute hepatitis patients in Abidjan was 
27% [Rioche, 1997]. 

No outbreaks, case-series, or case-fatality studies have been reported. 

Gambia

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 
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Ghana

In a sero-prevalence study, sera from 803 randomly selected children aged 6-18 years, 
residing in a rural district of Ghana with very little piped water supply, were studied. 
The overall seroprevalence rate was 4.4%. The rate increased from 1% in children 
aged 6-7 years to 8.1% in 16-18 year olds, and was higher in females than in males 
[Martinson, 1999].

No outbreaks, case-series, or case-fatality studies have been reported. 

Guinea

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Guinea Bissau

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Liberia

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Mali

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Mauritania 

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Niger

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Nigeria 

In one report, a case-series of ten sporadic cases of acute hepatitis E were described 
[Buisson, 2000]. These cases were recorded during the period November 1997 to 
June 1998. The patients were male adults, 25 to 33 years old, lived in Port-Harcourt, 
and attended a occupational health clinic for Nigerian industrial workers. They had 
no history of blood exposure, drug consumption or household contact with patients 
with jaundice. All patients recovered uneventfully. No fulminant hepatitis or death 
was observed. HEV infection was diagnosed based on presence of anti-HEV IgM 
antibodies. HEV RNA could be amplified from clinical specimens from 7 of these  
10 patients, confirming the diagnosis of hepatitis E.

No reports of outbreaks, sero-prevalence studies, and case-fatality were found. 
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Saint Helena 

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Senegal

A study on the sera of 72 patients with acute hepatitis in Senegal and Tunisia, HEV 
infection was not observed in any of the patients from Senegal [Coursaget, 1995].

In another study conducted in Dakar, Senegal between October 1992 and October 
1993, of the 49 cases with acute viral hepatitis studied, 44% had combined HAV/HEV 
markers [Crato, 1993]. A full paper for this report could not be obtained. 

Sierra Leone

Prevalence of hepatitis E antibodies was assessed among school children aged between 
6 and 12 years. Of the 66 children who volunteered (mean age = 8.32 years), 5 (8%) 
had detectable anti-HEV antibodies [Hodges, 1998]. 

São Tomé and Príncipe

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 

Togo

No reports of outbreaks, sero-prevalence studies, case-series or case-fatality were 
found. 
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Summary of findings from included studies

Country Citation Study 
period Study group Number Findings

Chad Molinie, 1986; 
Coursaget, 1993;  
van Cuyck-Gandre, 
1996

1983-1984 Description of an outbreak of acute NANB hepatitis among 38 
young French soldiers. The outbreak had features resembling 
those of previous outbreaks of waterborne NANBH. The 
outbreak was later proven to have been caused by HEV by 
demonstration of anti-HEV antibodies in 22 of 34 sera tested. 

Chad Anonymous, 2004 June to 
september 
2004

An outbreak with 1442 cases of suspected hepatitis E in two 
refugee camps for sudanese refugees (Goz Amer and Djabal) 
and neighbouring villages, with 46 deaths (case-fatality rate = 
3.2%).

Chad Coursaget, 1998 January to 
December 
1993

Acute and fulminant 
hepatitis 

41 IgM anti-HEV positive 
in 27 (66%) patients; of 
these, 4 had dual HBV 
and HEV infection

Controls 
(other liver disease or 
non-hepatic disease)

86 19 (22%) tested positive 
for anti-HEV IgG

Chad van Cuyck-Gandre, 
1996

1996 Patients with epidemic 
hepatitis 
(1983-1984 outbreak)

5 Two were positive for 
HEV RNA

sporadic hepatitis 5 One was positive for 
HEV RNA

Cote 
d’Ivoire

sarthou, 1986 1983-1984 A report of an outbreak of non-A, non-B hepatitis with 623 
cases. 

Cote 
d’Ivoire

Rioche, 1997 Acute sporadic 
hepatitis 
(hospitalized).

111 At least 27% of cases 
were due to hepatitis E

Ghana Martinson, 1999 Healthy children 803 IgG anti-HEV 
seroprevalence 
was 4.4%; the rate 
increased with age and 
was higher in females 
than in males 

Nigeria Buisson, 2000 November 
1997 to 
June 1998

Case-series Ten male adult patients with acute 
hepatitis E and no known risk 
factors; all had IgM anti-HEV and 
recovered fully.

senegal Crato, 1993 October 
1992 to 
October 
1993

Acute hepatitis 49 44% had combined HAV 
and HEV markers

senegal Coursaget, 1995 Patients with acute 
hepatitis

72 HEV infection was not 
observed in senegalese 
patients with acute 
hepatitis

sierra 
Leone

Hodges, 1998 Healthy school 
children

66 Anti-HEV detected in 5 
(8%) of children 
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1) Aikawa T, et al. Identification of indigenous hepatitis E virus from a Japanese 
patient who contracted sporadic acute hepatitis in 1982 [1] (multiple letters). 
Journal of Infectious Diseases. 2002; 186: 1535-7.

2) Takahashi K, et al. Genetic heterogeneity of hepatitis E virus recovered from 
Japanese patients with acute sporadic hepatitis. J Infect Dis. 2002; 185: 1342-5.

 The recent discovery of a presumably Japan-indigenous hepatitis E virus (HEV) 
strain (JRA1) spurred analysis of additional isolates from 7 cases of acute sporadic 
hepatitis E infection. Comparison of a 326-nucleotide region from open-
reading frame 1 indicated that 1, 3, and 3 isolates segregated to genotypes I, III,  
and IV, respectively. Six patients had not traveled abroad recently. One patient 
had traveled to Hawaii 1 month before becoming ill, and the nucleotide  
sequence of the HEV isolate infecting her resembled those of US isolates  
(89%-91% nucleotide identity). However, the isolate was even more homologous 
to 2 other Japanese isolates (95%-97% nucleotide identity), suggesting that it 
is more likely a domestic, rather than an imported, strain. Three genotype IV 
isolates from Japan also had a higher homology to each other (100% amino 
acid identity) than to 2 Chinese isolates (97%-98% amino acid identity).  
These findings suggest that HEV strains of at least 3 different genotypes have 
already made inroads and are spreading in Japan.

3) Tei S, et al. Zoonotic transmission of hepatitis E virus from deer to human beings. 
Lancet. 2003; 362: 371-3.

 Zoonosis has been suggested for hepatitis E virus (HEV) infection, but so far 
is based only on indirect evidence. We experienced a series of cases of HEV 
infection among people who had eaten uncooked deer meat 6-7 weeks before. 
On testing, a left over portion of the deer meat, kept frozen to eat in the future, 
was positive for HEV RNA, whose nucleotide sequence was identical to those 
from the patients. Patients’ family members who ate none or very little of the 
deer meat remained uninfected. These findings provide direct evidence for HEV 
infection to be a zoonosis.

4) Sainokami S, et al. Epidemiological and clinical study of sporadic acute hepatitis 
E caused by indigenous strains of hepatitis E virus in Japan compared with acute 
hepatitis A. J Gastroenterol. 2004; 39: 640-8.

 BACKGROUND: We compared acute hepatitis E (AH-E) and acute 
hepatitis A (AH-A) to investigate the epidemiology, clinical features,  
and prognosis of AH-E caused by an indigenous hepatitis E virus (HEV) in  
Japan. METHODS: We enrolled 58 patients diagnosed with AH-A or  
AH-E (32 men and 26 women; age, 20-72 years) from December 1997 to  
October 2002. 

Asia-Pacific, High Income
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 Phylogenetic analysis of the partial 412-nucleotide sequence of open reading 
frame (ORF) 2 was performed in patients with AH-E. RESULTS: Regarding 
the geographic distribution of the HEV genotype, genotype III was principally 
distributed in Honshu Island, and genotype IV in Hokkaido Island ( P = 0.0034). 
The phylogenetic analysis of the ORF2 region revealed that there were significant 
geographic differences in the distribution of the HEV strains in Japan, with some 
strains being widespread and some, localized. In comparison with AH-A patients, 
those with AH-E were older (56.1 +/- 10.6 vs 45.9 +/- 10.8 years; P = 0.0017).  
The proportion of males among patients with AH-E was significantly higher  
( P = 0.0001). Pyrexia was often observed in AH-A, and malaise in AH-E. 
Laboratory data indicate that AH-E induces a weak immunological reaction, 
whereas jaundice appears earlier in AH-E than in AH-A. One patient with 
AH-E died of acute hepatic failure, but none of those with AH-A died during the 
study period. CONCLUSIONS: Our results suggest that there are geographical 
differences between HEV strains in Japan, and that AH-E is more common 
in males and older patients than AH-A. Laboratory data indicate a weak 
immunological reaction and early appearance of jaundice in AH-E.

5) Arai M, et al. Epidemiological and virological characteristics of 10 cases of  
sporadic acute hepatitis E from Tokyo and Kanagawa. Acta Hepatologica 
Japonica. 2005; 46: 224-5.

 A total of 10 Japanese patients with acute sporadic hepatitis E in Tokyo and 
Kanagawa area from 1998 to 2004 were analyzed for epidemiological and 
viro-genetic characteristics of their HEV infections. Our findings therefrom 
corroborated the previous ones on the middle-aged male predominance. 
Noteworthy was that all were alcohol drinkers except for one female patient. 
Two of the drinkers had a fondness for eating uncooked or undercooked pork 
meat or liver. The one and only non-drinker among the subjects was engaged 
in the job of building-sanitation. Molecular analyses indicated that most of the 
HEV isolates from these patients segregated to a cluster within genotype III, 
suggesting these strains (if not all) might be autochthonous in the Tokyo and 
Kanagawa area.

6) Nagasaki F, et al. A case of acute hepatitis with positive autoantibodies who 
actually had hepatitis E virus infection. Hepatol Res. 2005; 32: 134-7.

 Hepatitis E virus (HEV) is one of the major causative agents of acute hepatitis 
in many developing countries. On the other hand, recent intensive investigation 
has revealed the existence of non-imported cases in industrialized countries.  
We encountered a sporadic patient with hepatitis E in 1999, who had had no 
recent travel abroad. He was a 67-year-old Japanese, and his laboratory data were 
negative for serum markers of hepatitis A, B and C virus infection and positive 
anti-nuclear antibody, anti-smooth muscle antibody and high level of serum 
immunoglobulin G. He scored as probable autoimmune hepatitis (AIH) with 
the scoring system by the international AIH group. He was given a diagnosis 
of acute cryptogenic hepatitis including acute onset AIH in those days, but the 
recent retrospective examination with frozen stocked serum revealed his exact 
diagnosis. In conclusion, we must take HEV infection into consideration for the 
diagnosis of cryptogenic acute hepatitis even in the developed countries, and some 
patients with hepatitis E could demonstrate positive for autoantibodies similar 
to clinical features of AIH. This case demonstrated the needs for further studies 
about clinical feature of acute hepatitis E virus infection.
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7) Oda S, et al. A domestic case of acute sporadic hepatitis E first identified in 
Toyama prefecture. Acta Hepatologica Japonica. 2005; 46: 647-52.

 Recently, sporadic acute hepatitis E patients who had no history of travel to 
endemic areas were increased in Japan. It became clear that these hepatitis cases 
were caused by Japan-indigenous HEV strains of each local area. We experienced 
a case of sporadic acute hepatitis E. The patient was a 50-year-old male who did 
not have history of travel, blood transfusion, sexual intercourse and ingestion 
of uncooked meat. He had fever and general malaise. He consulted a doctor and 
was pointed out marked liver dysfunction. Then, he was introduced and admitted 
to our hospital. We detected HEV-RNA and diagnosed him as acute hepatitis E.  
The HEV isolate belongs to genotype III, and have never been determined 
previously. Hepatitis E virus is distributed broadly in Japan, but the routes of 
infection are not clarified in the most cases. Further studies were required to 
make clear the routes of HEV infection.

8) Iwamuro M, et al. A case of acute hepatitis E virus infection with clinical features 
indistinguishable from drug-induced liver injury. [Japanese]. Acta Hepatologica 
Japonica. 2005; 46: 512-5.

 We experienced a case of acute hepatitis E virus (HEV) infection with clinical 
features indistinguishable from drug-induced liver injury. A 71-year old female 
was admitted to the hospital because of an elevation of serum trasnaminase levels. 
Kampo medicines had been administered four weeks before, and lymphocyte 
stimulation tests for Kampo medicines were positive. In consequence, we assumed 
that drug-induced reaction was the cause of her liver injury. Afterward, however, 
both immunoglobulin M antibodies against HEV and HEV RNA turned out to 
be positive. Finally, we diagnosed as acute HEV infection. The patient had no 
history of a travel abroad, ingestion of a wild boar, deer or goat. She had eaten a 
pig liver one month before, which was presumed as a source of infection.

9) Inoue G, et al. A case of acute hepatitis E developed in a housewife who had 
cooked and eaten wild boar meat a month before. Acta Hepatologica Japonica. 
2006; 47: 459-64.

 Here we report a 54 year-old woman who was admitted to our hospital due to 
jaundice and liver dysfunction. Virological markers for hepatitis A, B, and C 
viruses were negative, but later, it was revealed that she was positive for IgM 
and IgG antibodies against hepatitis E virus (HEV) as well as for HEV RNA of 
genotype 3. She did not have a history of traveling abroad in the past 30 years, but 
had a history of handling, cooking and eating wild boar meat one month before 
the onset of her disease. Since her husband, who had eaten the boar meat together, 
did not develop hepatitis E, and since the boar meat was served well-cooked, we 
suspected that the patient might have got infected with HEV by handling with 
raw boar meat in the kitchen, not by eating the well-done meat. HEV RNA of 
genotype 3 was recovered also from a piece of the boar meat that was left-over 
and kept frozen. Â© 2006 The Japan Society of Hepatology.

10) Abe T, et al. Demographic, epidemiological, and virological characteristics 
of hepatitis E virus infections in Japan based on 254 human cases collected 
nationwide. Acta Hepatologica Japonica. 2006; 47: 384-91.
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 To know the reality of hepatitis E virus (HEV) infections in Japan, quite 
obscure until a few years ago, we have collected a total of 254 human cases of 
HEV infection, and analyzed for demographic, epidemiological, and virological 
characteristics. As a result, we now know [i] HEV has penetrated nationwide  
from Hokkaido to Okinawa; [ii] hepatitis E is a disease of middle-aged people 
(approx. 50 years old in average) with a predominance of male over female 
(approx. 3.5 vs 1); [iii] HEV strains of genotype 3 and 4 are autochthonous in 
Japan, but the latter is present almost exclusively in Hokkaido; [iv] the older 
the age the severer the disease; [v] HEV genotype 4 is associated with more 
obvious and severer clinical manifestations than genotype 3; [vi] no seasonality 
in its incidence; and [vii] transmission routes remain obscure in most cases  
(approx. 60%), whereas about 30%, 8%, and 2% are ascribable to zoonotic  
food-borne transmission, imported infection, and via blood transfusion, 
respectively. Â© 2006 The Japan Society of Hepatology.

11) Ishida S, et al. A cluster of hepatitis E virus infection in Hokkaido, Japan.  
Jpn J Infect Dis. 2006; 59: 135-6.

12) Nakano Y, et al. A diffuse outbreak of hepatitis E in Mie Prefecture, 2005.  
Jpn J Infect Dis. 2006; 59: 136-8.

13) Ohnishi S, et al. Comparison of clinical features of acute hepatitis caused by 
hepatitis E virus (HEV) genotypes 3 and 4 in Sapporo, Japan. Hepatol Res.  
2006; 36: 301-7.

 In Japan, indigenous acute hepatitis E is not a rare disease, and is mainly caused 
by hepatitis E virus (HEV) genotypes 3 and 4. Whether there is a difference in 
clinical features between the two genotypes remains unclear. This study compares 
the clinical features of patients infected with the two. From January, 1994,  
to December, 2003, 9 infected with HEV genotype 3 and 27 patients with 
genotype 4 were enrolled. Patients with genotype 4 had significantly higher peak 
alanine aminotransferase levels (median 3430IU/L, interquartile range 1747-4763 
versus 1052IU/L, 845-2707; p=0.01). The lowest prothrombin time was lower 
in the genotype 4 group (61%, 42-77 versus 84%, 70-96; p=0.05). In our series, 
patients with genotype 4 had longer median duration of hospital stay (26.5 days,  
18-31 versus 18 days, 12-23.5; p=0.06). The patients with genotype 4 infection 
tended to have more severe clinical manifestations than those with genotype  
3 infection.

14) Ohnishi S, et al. A case report: two patients with fulminant hepatitis E in 
Hokkaido, Japan. Hepatol Res. 2003; 25: 213-8.

 Hepatitis E virus (HEV) has been listed as one of the major agents that cause 
fulminant hepatitis in HEV-endemic areas, but not in non-endemic areas.  
Recently, however, we experienced two cases of fulminant hepatitis E in 
Hokkaido, Japan: case-1 was a 34-year-old woman and case-2, a 51-year-old 
man, neither having a history of travelling outside Japan or contact with travellers 
abroad or foreigners. HEV RNA was detected in their acute-phase serum and 
sequencing analyses indicated that they were infected with different strains of 
HEV: genotype III in case-1 and IV in case-2. Case-1 patient deceased after liver 
transplantation, while case-2 patient survived. Based on these cases, we suggest 
that HEV should be considered as an aetiologic agent for fulminant hepatitis, 
even in non-endemic areas.
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15) Ohnishii S, et al. Risk factors for acute hepatitis E: A questionnaire survey of 
patients in Northern Japan. Acta Hepatologica Japonica. 2006; 47: 163-4.

 Hepatitis E virus (HEV) infection is a zoonotic food-borne disease. In Hokkaido, 
ingestion of raw pork liver or intestines is considered to be responsible for 
HEV infection. We interviewed patients on animal internal organ intake  
prior to developing hepatitis E, to investigate into this relationship.  
Among 32 patients with hepatitis E, four patients had history of raw or 
undercooked liver, and nine undercooked intestines intake. Two patients ingested 
both raw liver and undercooked intestines. 11 cases (34%) had no history of eating 
intestine during latency period. In this series of patients in Sapporo, ingestion 
of liver or intestine was at most responsible for 34% of patients with hepatitis E 
and was a predominant risk factor of HEV infection.

16) Ando B, et al. A case of domestically infected acute sporadic hepatitis 
E demonstrated by enzyme-linked immunoadsorbent assay (ELISA).  
Acta Hepatologica Japonica. 1994; 35: 560-5.

 A 24-year-old Japanese male who had been previously diagnosed as an acute 
sporadic non-A, non-B, non-C hepatitis was serodiagnosed as an Acute 
Hepatitis E with high possibility during the screening test for specific IgG, 
antibody of Hepatitis E virus (HEV) by an ELISA established in Japan recently 
using recombinant peptide of cloning HEV. He had no history of travel abroad 
nor alcohol intake. His clinical course as an acute hepatitis E was self-limited 
and benign one as same as described elsewhere. According to the result of our 
screening test for serially stocked sera of 292 acute sporadic non-A, non-B, 
non-C hepatitis cases of 16 national hospitals, this is the only one serologically 
confirmed case, indicating that this disease is very rare in Japan so far.

17) Mizuo H, et al. Polyphyletic strains of hepatitis E virus are responsible for 
sporadic cases of acute hepatitis in Japan. J Clin Microbiol. 2002; 40: 3209-18.

 Among 87 patients who were previously treated for acute hepatitis of unknown 
etiology between 1992 and 2001 at five hospitals in Japan, 11 (13%) patients were 
positive for immunoglobulin M-class antibodies to hepatitis E virus (HEV) by 
enzyme immunoassay and had detectable HEV RNA by reverse transcription-
PCR with two independent sets of primers derived from well-conserved genomic 
areas in open reading frames 1 and 2. Clinical HEV infection was significantly 
associated with male sex (9 of 11 versus 29 of 76 patients [P < 0.01]) and older 
age (52 +/- 11 [mean +/- standard deviation] versus 41 +/- 17 years [P < 0.05]), 
and its prevalence differed by geographic region (6 to 25%), with a higher rate 
in the northern part of Japan. At admission, the 11 patients with HEV-associated 
hepatitis had elevated alanine aminotransferase levels of 914 to 4,850 IU/liter, 
and all but 1 had elevated bilirubin levels of 1.5 to 24.0 mg/dl. The 11 HEV 
isolates were of genotype III or IV and were segregated into three groups with 
intergroup nucleotide differences of 9.5 to 22.0%. Phylogenetic analysis revealed 
that four isolates of genotype III were closely related to a Japanese isolate,  
while the other four isolates of the same genotype were nearest those from the 
United States. The remaining three isolates were close to known isolates of 
genotype IV in China and Taiwan but shared less than 88% identity with them. 
These results indicate that multiple genotypes of HEV cocirculate in Japan and 
contribute to the development of sporadic acute hepatitis, with the prevalence 
differing by age, sex, and geographic region.
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18) Hashimoto K, et al. Epidemiologic and clinical studies on 535 cases of sporadic 
acute hepatitis. [Japanese]. Tokyo Jikeikai Medical Journal. 2003; 118: 273-87.

 Epidemiologic and clinical features in 535 patients with sporadic acute 
hepatitis admitted to The Jikei University Hospital from 1981 through 2002 
were investigated. The incidences of hepatitis A, of hepatitis B, and of non-A,  
non-B hepatitis were each approximately 30% from 1981 through 1989, but 
the incidence of hepatitis A had increased to 43.6% in the 266 patients admitted 
from 1990 through 2002. In addition, 34.6% of patients had hepatitis B, 4.5% 
had hepatitis C, and 17.3% had non-A, non-B, non-C (NANBNC) hepatitis.  
The incidence of such symptoms as fever, general malaise, and anorexia were 
highest in hepatitis A. Sexual transmission was most common for hepatitis B. 
Serum levels of transaminases were lower in hepatitis C, and serum levels of 
alkaline phosphatase, gamma-glutamyltranspeptidase, and C-reactive protein 
were significantly higher in hepatitis A. The incidence of hepatitis A was highest 
in March and April during the 1980s and in February and March during the 
1990s, although the incidence was also high in May and July during the 1990s.  
Annual fluctuations were also noted. In the 1990s, the proportion of female 
patients with hepatitis A increased. The mean age of female patients with 
hepatitis B was significantly lower in the 1990s than in the 1980s. Serum levels 
of transaminases and total bilirubin were lower in other viral hepatitis than viral 
hepatitis; however, white blood cell counts and C-reactive protein levels were 
higher in other viral hepatitis. The rate of fulminant hepatitis was 0.86% in 
hepatitis A, 3.26% in hepatitis B, 8.33% in hepatitis C, and 4.35% in NANBNC 
hepatitis. All patients with fulminant hepatitis C or fulminant NANBNC hepatitis 
died of hepatic failure.

19) Yamamoto T, et al. Three male patients with sporadic acute hepatitis E in Sendai, 
Japan, who were domestically infected with hepatitis E virus of genotype III or 
IV. J Gastroenterol. 2004; 39: 292-8.

 Recent studies indicate that hepatitis E virus (HEV) infection occurs not 
only in developing countries but also in industrialized nations. However, 
the characteristics of domestic infections of hepatitis E in Japan are not fully 
understood. We analyzed serum samples from 34 patients who were seen at a 
city hospital in Sendai, Japan, between January 1997 and December 2002, and 
who had been given the diagnosis of sporadic acute hepatitis of non-A, non-B, 
non-C etiology. Among these 34 patients, 3 (9%; all men; aged 54, 59, and  
61 years) were positive for both IgG and IgM anti-HEV antibodies and for HEV 
RNA. The HEV isolates (HE-JAS1 and HE-JAS3) obtained from case 1 and 
case 3, respectively, segregated into genotype III; they had the highest nucleotide 
sequence identity, of 99.5% and 99.0%, with HE-JA7 and HE-JA8, respectively, 
both of which had been isolated in Iwate, a neighboring prefecture of Sendai.  
In contrast, the remaining HEV isolate (HE-JAS2), obtained from case 2, 
segregated into genotype IV; it had the highest nucleotide sequence identity,  
of 99.8% and 99.3%, with JKK-Sap and HE-JA3, respectively, both of which had 
been isolated in Hokkaido, Japan, although case 2 had never been to Hokkaido. 
Our three patients with hepatitis E had not traveled abroad in the preceding 1 year, 
had had no contact with pigs, and no history of blood transfusion. These results 
indicate that HEV should be considered as an etiological agent of acute hepatitis of 
non-A, non-B, non-C etiology in Japan. The risk factor(s) for acquiring domestic 
HEV infection in Japan needs to be clarified in future studies.
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20) Mitsui T, et al. Distinct changing profiles of hepatitis A and E virus infection 
among patients with acute hepatitis, patients on maintenance hemodialysis and 
healthy individuals in Japan. J Med Virol. 2006; 78: 1015-24.

 To compare the epidemiologic profiles of hepatitis A virus (HAV) and hepatitis 
E virus (HEV) infections in Japan, the prevalence of clinical or subclinical HAV 
and HEV infections was investigated serologically and molecularly among  
128 consecutive patients (age, mean +/- standard deviation, 37.5 +/- 14.7 years) 
who contracted acute hepatitis between 1989 and 2005 in a city hospital, and 
among 416 hemodialysis patients (60.1 +/- 12.6 years) and 266 medical staff 
members (34.6 +/- 11.4 years) at the same hospital, using stored periodic serum 
samples collected since the start of hemodialysis or employment, respectively. 
Between 1989 and 1995, among 93 patients with acute hepatitis, 51 (54.8%) 
were diagnosed with hepatitis A and only one patient with hepatitis E.  
Between 1996 and 2005, however, among 35 patients, only 3 (8.6%) were 
diagnosed with hepatitis A and 2 (5.7%) with hepatitis E. Although subclinical 
HEV infection was recognized in four hemodialysis patients (one each in 
1979, 1980, 1988, and 2003) and two medical staff members (1978 and 2003) in 
previous studies, none of the 191 hemodialysis patients who had been negative 
for anti-HAV at the start of hemodialysis contracted HAV infection during the 
observation period of 7.6 +/- 6.4 years. Only one (0.4%) of the 246 medical 
staff members who had been negative for anti-HAV at the start of employment 
acquired hepatitis A during the observation period of 7.9 +/- 8.0 years: none had 
subclinical HAV infection. Clinical or subclinical HEV infection has occurred 
rarely during the last three decades, while HAV infection has markedly decreased 
at least since 1996.

21) Fukai K, et al. [Hepatitis E virus infection in Japan]. Rinsho Byori.  
2006; 54: 408-12.

22) Goto K, et al. Prevalence of hepatitis E virus infection in Japanese children.  
J Pediatr Gastroenterol Nutr. 2006; 42: 89-92.

 BACKGROUND: Recently, sporadic cases of acute hepatitis and fulminant 
hepatitis caused by hepatitis E virus (HEV) have been reported in Japan.  
However, few reports have addressed the issue of HEV infection during 
childhood. METHODS: This study included 5 patients with fulminant hepatitis, 
30 patients with acute hepatitis, and 309 patients without history of hepatic 
dysfunction or hepatitis in childhood as control. RNA was extracted from each 
serum sample, and HEV specific reverse-transcriptase polymerase chain reaction 
was performed. Anti-HEV immunoglobulin (Ig)M and IgG were measured by 
enzyme-linked immunoadsorbent assay. RESULTS: HEV RNA, anti-HEV 
IgM, and anti-HEV IgG were not detected in the sera of any of the five patients 
with fulminant hepatitis. In the 30 patients with acute hepatitis, only one (3.3%)  
was positive for anti-HEV IgG, and all were negative for anti-HEV IgM and HEV 
RNA. Of the 309 control patients, 8 (2.6%) were positive for anti-HEV IgG,  
and 2 (0.6%) were positive for anti-HEV IgM, respectively. CONCLUSION: 
The result of patients with fulminant hepatitis suggests that HEV is an unlikely 
cause of fulminant hepatitis in children. However, the detection rate of anti-
HEV IgG shows that a history of HEV infection is not so rare among children 
in Japan.
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23) Fukumoto Y, et al. Epidemiologic study for the occurrence of acute hepatitis in 
recent years in Chugoku area. Acta Hepatologica Japonica. 2007; 48: 484-9.

 On the symposium of “Epidemiologic Study for Occurrence of Acute Hepatitis” 
in the 2006 annual meeting of Chugoku Branch of Japanese Association of 
Gastroenterology, a total of 1,815 cases of acute hepatitis occurred in recent  
5 to 25 years were reported from 15 hospitals in all Chugoku area As a result the 
cause of acute hepatitis was virus in 52%, drug in 14%, autoimmune in 1% and 
unknown in 33%. In the recent 10 years, a total occurrence of acute hepatitis was 
reduced by about 15%. The major factor of this reduction was the reduction of 
hepatitis A. On the other hand, the number of acute hepatitis of unknown cause 
was increased and that of drug-induced hepatitis was also seen with a tendency 
of increase. Concerning to the occurrence of acute viral hepatitis in this area,  
the frequency of hepatitis B became the highest in replacement of hepatitis A, 
while the rate of hepatitis C remained unchanged. Then, the recent proportion of 
the cause of acute viral hepatitis was HBV in 45%, HAV in 25%, HCV in 15%, 
HEV in 1%, and EBV/CMV combined in 15%. Â© 2007 The Japan Society of 
Hepatology.

24) Tanaka E, et al. Seroepidemiological study of hepatitis E virus infection in Japan 
using a newly developed antibody assay. J Gastroenterol. 2001; 36: 317-21.

 PURPOSE: A seroepidemiological study of hepatitis E virus (HEV) infection 
was conducted in Japan, where HEV infection is not considered endemic. 
METHODS: IgG and IgM class antibodies to HEV were measured with a newly 
developed enzyme-linked immunosorbent assay in which recombinant virus-
like particles were used as an antigen. A total of 1253 individuals (401 males and  
852 females; age range, 6-89 years) were enrolled from two different areas:  
area 1 (n = 478), in which hepatitis C was endemic; and area 2 (n = 775), in 
which it was not endemic. RESULTS: The HEV antibody (IgG class) positive 
rate was 6.7% in area 1 and 4.6% in area 2. Similarly, the HAV antibody (IgG 
class) positive rates were 65.3% and 72.3%. The age- and sex-specific prevalence 
of both HAV and HEV antibodies was quite similar in the two areas, and the 
HAV antibody positive rate clearly increased with age in both males and females.  
On the other hand, the HEV antibody positive rate showed a slight tendency to 
increase with age in males, but not in females. None of the 32 individuals with 
the HEV antibody who were interviewed had a history of visiting countries 
in which hepatitis E was endemic. In both areas, the mean age, percentage of 
males, and HAV antibody positive rate were significantly higher in the group 
of individuals with the HEV antibody than in the group of those without 
it, according to conventional statistical analyses. Of the three factors age, 
male sex, presence of HAV antibody, and the area factor, only male sex was  
statistically significant (P < 0.001) on multivariate logistic regression analysis.  
Two (0.2%) of the total of 1253 individuals were positive for the IgM class 
antibody to HEV. CONCLUSIONS: Our results suggest the possibility that 
HEV infection is circulating in Japan at a low level. HEV infection was associated 
with male sex, but not with HAV infection.
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25) Ding X, et al. Present state of hepatitis E virus epidemiology in Tokyo, Japan. 
Hepatol Res. 2003; 27: 169-73.

 Recently studies have reported the possibility that an indigenous hepatitis E 
virus (HEV) exists in Japan, but the epidemiological features of HEV in Japan 
are inadequate to make a judgment. In order to search the present state of  
HEV infection in Japan, we used ELISA to test 1033 sera from residents living 
in Tokyo and the Tokyo suburbs, for the presence of the antibody against  
HEV. The positive rate of anti-HEV IgG was 15.4% in all liver disease patients 
(68 of 440), 3% (6/200) in healthy individuals and 0.4% in infants (1/246), 
respectively (P<0.01). Anti-HEV IgG was seen in 17.6% (35/199) of liver disease 
patients of unknown etiology; 29.4% (5/17) of fulminant hepatitis, 17% of acute 
hepatitis (15/88) and 16% of chronic hepatitis (15/94). Anti-HEV IgG co-existed 
with hepatitis B virus and hepatitis C virus in 23.6% (21/89) and 7.9% (12/152), 
respectively. Furthermore, the prevalence of anti-HEV IgG was significantly 
higher in hemodialysis patients (18/60: 30%) and hospital workers (8/87: 9.2%) 
than in the healthy population (P<0.01). Anti-HEV IgM was detected in 0.1% 
of all samples tested (1/1033). The prevalence of anti-HEV IgG increased with 
age. No individuals with HEV antibody had a recent history of visiting countries 
where hepatitis E is endemic. These results indicate that generally 15.4% of 
Japanese patients with liver diseases had a history of HEV infection in the past. 
The routes of transmission of HEV require clarification in Japan.

26) Tei S, et al. Consumption of uncooked deer meat as a risk factor for hepatitis E 
virus infection: an age- and sex-matched case-control study. J Med Virol. 2004; 
74: 67-70.

 It was reported previously food-borne transmission of hepatitis E virus (HEV) 
to humans from deer meat. The present study attempted to clarify whether eating 
uncooked deer meat is a major epidemiological risk factor for HEV infection in 
Kasai, a city in western Japan. In total, 45 volunteer subjects with experience of 
eating raw deer meat were enrolled. An equivalent number of people from the 
same area who had never eaten raw deer meat served as controls. The subjects 
and controls had comparable age and sex distributions. Serum anti-HEV IgG 
and anti-hepatitis A virus (HAV) IgG levels were measured in all 90 volunteers. 
There was no significant difference in age, overseas travel history, or rate of 
anti-HAV antibody positivity between the subjects and controls. Eight (17.7%) 
of the subjects but only one (2.2%) of the controls had measurable serum anti-
HEV IgG levels (P = 0.014). Anti-HAV prevalence did not differ between the 
anti-HEV-positive and negative groups. The results suggest that eating uncooked 
deer meat is an epidemiological risk factor for HEV infection in the studied area.  
In countries such as Japan where deer meat is sometimes eaten raw, attention 
must be paid to this route of HEV infection.

27) Fukuda S, et al. Prevalence of antibodies to hepatitis E virus among Japanese 
blood donors: identification of three blood donors infected with a genotype 3 
hepatitis E virus. J Med Virol. 2004; 73: 554-61.

 Risk factors for acquiring hepatitis E among individuals in industrialized 
countries including Japan are not fully understood. We investigated whether 
Japanese blood donors with or without an elevated alanine aminotransferase 
(ALT) level are likely to have hepatitis E virus (HEV) infection. Serum samples 
were collected from 5,343 voluntary blood donors including 1,087 donors with 
elevated ALT of 61-966 IU/L and 4,256 donors with normal ALT (< or = 60 IU/L) 
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at two Japanese Red Cross Blood Centers, and were tested for the presence of  
anti-HEV IgG by in-house enzyme-linked immunosorbent assay (ELISA). 
Overall, 200 donors (3.7%) were positive for anti-HEV IgG, including 32 
(2.9%) with elevated ALT and 168 (3.9%) with normal ALT. Serum samples with  
anti-HEV IgG were further tested for the presence of anti-HEV IgM by in-house 
ELISA and for HEV RNA by reverse transcription (RT)-polymerase chain 
reaction (PCR). Three donors with ALT of 966, 62 or 61 IU/L were positive for 
anti-HEV IgM and HEV RNA. The HEV isolates obtained from the three viremic 
donors segregated into genotype 3, were 91.5-93.4% similar to each other in the 
412 nucleotide sequence of open reading frame 2, and had the highest identity of 
91.5-94.9% with the JRA1 isolate which was recovered from a Japanese patient 
with sporadic acute hepatitis E who had never been abroad, suggesting that these 
three HEV isolates are indigenous to Japan. This study suggests that a small but 
significant proportion of blood donors in Japan with or without elevated ALT 
are viremic and are potentially able to cause transfusion-associated hepatitis E.

28) Tanaka E, et al. Age-specific antibody to hepatitis E virus has remained constant 
during the past 20 years in Japan. J Viral Hepat. 2005; 12: 439-42.

 We investigated the presence of antibodies to hepatitis E virus (anti-HEV) 
and hepatitis A virus (anti-HAV) by enzyme immunoassays in sera from 1015 
individuals collected in 1974, 1984 and 1994. Age-specific profiles of anti-HEV 
remained unchanged with a peak at 40-49 years, while those of anti-HAV  
started to increase in individuals aged 20-29 years in 1974, 30-39 years in 1984 
and 40-49 years in 1994. These results suggest that a silent HEV infection has 
been taking place in the last 20 years or so in Japan, while HAV infection has 
been terminated at least since 1974.

29) Fukuda S, et al. Unchanged high prevalence of antibodies to hepatitis E 
virus (HEV) and HEV RNA among blood donors with an elevated alanine 
aminotransferase level in Japan during 1991-2006. Arch Virol. 2007; 152:  
1623-35.

 Hepatitis E is rare in Japan but is occurring more frequently than previously 
thought. To investigate whether de novo subclinical infection of hepatitis E 
virus (HEV) has recently increased in Japan, HEV RNA was assayed in serum 
samples obtained from 4019 Japanese voluntary blood donors with alanine 
aminotransferase (ALT) of > or =61 IU/l, who are likely to have ongoing  
HEV infection, during 1991-2006. The overall rates of IgG-class antibody to 
HEV (anti-HEV IgG), anti-HEV IgM/IgA and HEV RNA among 3185 donors 
in 2004-2006 were comparable with those among 594 donors in 1998 (5.3 vs. 
5.2%, 0.2 vs. 0.5%, and 0.2 vs. 0.3%, respectively). Among blood donors with  
ALT > or = 201 IU/l in three groups according to the year of blood collection 
(1991-1995 [n = 156], 1996-1999 [n = 116] and 2004-2006 [n = 61]), there were 
no appreciable differences in the prevalence of anti-HEV IgG (5.8, 4.3, and 
6.6%, respectively), anti-HEV IgM/IgA (1.9, 3.4, and 3.3%, respectively) and 
HEV RNA (1.3, 3.4, and 3.3%, respectively). The eleven HEV isolates obtained 
in the present study differed from each other by 1.7-22.8% in the ORF2 
sequence and segregated into genotype 3 or 4. The occurrence rate of subclinical 
infection with divergent HEV strains has essentially remained unchanged during  
1991-2006 in Japan.
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30) Gotanda Y, et al. Ongoing subclinical infection of hepatitis E virus among blood 
donors with an elevated alanine aminotransferase level in Japan. J Med Virol. 
2007; 79: 734-42.

 Ongoing subclinical infection of hepatitis E virus (HEV) has not been  
fully studied. In the present study, serum samples were collected from  
6700 voluntary blood donors with an elevated alanine aminotransferase (ALT) 
level of 61-476 IU/l at a Japanese Red Cross Blood Center, and were tested for 
the presence of IgG, IgM and IgA classes of antibodies to HEV (anti-HEV) by 
in-house ELISA and HEV RNA by nested RT-PCR. Overall, 479 blood donors 
(7.1%) were positive for anti-HEV IgG, including 8 donors with anti-HEV IgM 
and 7 donors with anti-HEV IgA. Among the nine donors with anti-HEV IgM 
and/or anti-HEV IgA, six had detectable HEV RNA. The presence of HEV 
RNA was further tested in 10-sample minipools of sera from the remaining 
6691 donors, and three donors including one without anti-HEV IgG were found 
to be positive for HEV RNA. When stratified by ALT level, the prevalence of 
HEV RNA was significantly higher among the 109 donors with ALT > or = 
201 IU/l than among the 6591 donors with ALT of 61-200 IU/l (2.8% vs. 0.1%,  
P < 0.0001). The HEV isolates obtained from the nine viremic donors segregated 
into genotype 3, shared a wide range of identities of 85.6-98.5% and were  
87.3-93.9% similar to the Japan-indigenous HEV strain (JRA1), in the 
412-nucleotide sequence of open reading frame 2. This study suggests that 
approximately 3% of Japanese individuals with ALT > or = 201 IU/l have ongoing 
subclinical infection with various HEV strains.

31) Kim NJ, et al. [A case of acute hepatitis E]. Taehan Kan Hakhoe Chi.  
2002; 8: 312-6.

 Hepatitis E is an infectious viral disease with clinical and morphologic features of 
acute hepatitis. Although HEV infection is endemic in the Indian subcontinent, 
Southeast and Central Asia, a large outbreak of hepatitis E was identified in 
China. Smaller outbreaks have been observed in the Middle East, northern and 
western parts of Africa, and Mexico. Sporadic hepatitis E also has been observed 
in several countries. In nonendemic regions, the sporadic cases of hepatitis E 
are almost always associated with travel to HEV-endemic regions. In Korea,  
there has been no report on hepatitis E. Recently, we experienced a case of 
acute icteric hepatitis in which serologic study showed seroconversion of IgM  
anti-HEV. The patient did not have any travel history to an HEV-endemic area. 
We report this as an initial case of acute hepatitis E in Korea.

32) Lim JW, et al. [Nine cases of sporadic acute hepatitis E in Korea]. Korean J 
Hepatol. 2006; 12: 230-6.

 Hepatitis E virus is an enterically transmitted virus that causes endemic cases 
of acute hepatitis in many countries in Africa, and Southeast and Central Asia. 
Sporadic cases of acute hepatitis E also have been reported in developed countries. 
In non-endemic areas, most of the sporadic cases of hepatitis E are introduced 
from the endemic areas. Until now, only three cases of acute hepatitis E have been 
reported in Korea. Recently, we experienced nine cases of acute hepatitis, in which 
serologic studies showed positive of IgM anti-HEV. We report these as cases of 
acute hepatitis E. These cases suggest that HEV infection occurs sporadically in 
Korea and should be considered as a cause of cryptogenic acute hepatitis.
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33) Kim DH, et al. [Three sporadic cases of acute hepatitis E]. Korean J Gastroenterol. 
2007; 50: 121-5.

 Acute hepatitis E is an endemic disease, commonly reported in Indian 
subcontinent, China, Africa, Central America, and so forth. It is a self-limiting 
disease like other acute hepatitis except in pregnant patient. Although sporadic 
hepatitis E is noted all over the world, most of them are associated with travel 
history to HEV-endemic area. In Korea, Hepatitis E is rarely reported. Moreover, 
sporadic acute hepatitis E without travel history to HEV-endemic area is very rare. 
We experienced three sporadic cases of acute hepatitis E, without travel history. 
All of them presented acute hepatitis symptoms, elevated aminotransferase, and 
positive IgM HEV Ab. Symptoms and aminotransferase levels were normalized 
during hospitalization and IgM HEV Ab converted negative after 4-8 months. 
We report three sporadic cases of onset-acute hepatitis E without travel history 
to HEV-endemic area.

34) Ahn JM, et al. Identification of novel human hepatitis E virus (HEV) isolates  
and determination of the seroprevalence of HEV in Korea. J Clin Microbiol. 
2005; 43: 3042-8.

 Hepatitis E virus (HEV) was originally identified as the causative agent 
of enterically transmitted non-A, non-B hepatitis. Recently, HEV isolates  
were subsequently identified in humans and swine in many countries,  
including Korea. Also, public concerns regarding HEV as a potential zoonotic 
agent have been increasing. Therefore, we attempted to identify HEV from 
Korean sera and compare the nucleotide sequences with those of previously 
identified HEV isolates from other countries. In our study, viral RNA was 
purified from 568 human sera collected from different regions of Korea.  
Nested PCR and reverse transcriptase PCR were developed based on the 
nucleotide sequences of open reading frame 2 (ORF 2) of U.S. and Japanese HEV 
isolates from humans and Korean HEV isolates from swine. After amplification 
of the HEV ORF 2 gene from 14 serum samples that were collected mainly 
from rural areas (2.64% prevalence of HEV viremia), the gene was cloned 
and sequenced. The isolates were classified into seven different strains, all of 
which belonged to genotype III. The human isolates we identified were closely  
related to three Korean swine isolates, with 99.2 to 92.9% nucleotide sequence 
homology. Our isolates were also related to the Japanese and U.S. HEV isolates, 
with 99.6 to 97.9% amino acid sequence homology. Human sera were collected 
from 361 individuals from community health centers and medical colleges. 
With respect to seroprevalence, 11.9% of the Korean population had anti-HEV 
immunoglobulin G (IgG). In individuals ranging in age from 40 to over 60 years, 
the prevalence of anti-HEV IgG was demonstrated by a seroprevalence of almost 
15%, especially among populations in rural areas. This is the first report on the 
identification of human HEV in Korea. Overall, this study demonstrates that 
subclinical HEV infections may prevail in human populations in Korea and that 
there is a strong possibility that HEV is a zoonotic agent.

35) Kang HM, et al. [Recent etiology and clinical features of acute viral hepatitis in 
a single center of Korea]. Korean J Hepatol. 2007; 13: 495-502.

 BACKGROUND AND AIMS: The etiology of acute viral hepatitis in Korea 
has been dynamically changing during the recent years. The aim of this study 
was to investigate the recent etiology and the clinical features of acute viral 
hepatitis in a single center of Korea. METHODS: We performed a retrospective 
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analysis of a prospective cohort of 55 patients who were diagnosed with acute 
viral hepatitis A to E during the period from May 2005 to August 2006. In 
addition to the clinically acute manifestations, the confirmatory serological tests 
were performed for the diagnosis of acute hepatitis A, B, C and E. RESULTS:  
The proportion of patients with acute viral hepatitis A, B, C, E and others 
were 56.4% (n=31), 12.7% (n=7), 18.2% (n=10), 9.1% (n=5) and 3.6% (n=2), 
respectively. The mean age of the patients with acute hepatitis A, B, C and E 
were 29.1+/-4.38, 38.7+/-11.72, 45.3+/-17.62 and 32.4+/-6.58 years, respectively. 
There was no fatal case. All cases of acute hepatitis B and six out of ten cases of 
acute hepatitis C recovered spontaneously. Four out of the five patients with 
acute hepatitis E had no history of travel to endemic area. CONCLUSIONS: 
The most common etiology of acute viral hepatitis in Korea is hepatitis A virus, 
and hepatitis C and B virus were the next most common causes. The sporadic 
cases of acute hepatitis E were not rare, and coinfection of HAV and HEV was 
observed. A multicenter, prospective study is warranted in the future.

36) Chow WC, et al. Hepatitis E in Singapore--a seroprevalence study.  
Singapore Med J. 1996; 37: 579-81.

 The seroprevalence of anti-HEV IgG was determined in a hospital-based 
population in a general medical unit. Patients who were otherwise well but 
admitted for acute, non-hepatological conditions represent the “healthy” general 
population, and those admitted primarily with liver disorders were studied. 
The seroprevalence of anti-HEV IgG was found to be 10.5% in the “healthy” 
population and 14.7% amongst those with liver diseases. The lack of travel history 
and past history of jaundice suggests presence of local cases and subclinical 
manifestation in some of the infected patients. There is an association between 
seroprevalence of hepatitis A and E, suggesting common predisposing factors for 
both infections. Anti-HAV IgG has a higher seroprevalence. Retesting of anti-
HEV IgG in those who were initially positive found persistence of antibodies 
beyond twelve months. Both anti-HAV IgG and anti-HEV IgG were found more 
commonly in the older age groups.

37) Chow WC, et al. Acute viral hepatitis E: clinical and serologic studies in Singapore. 
J Clin Gastroenterol. 1997; 24: 235-8.

 Seroprevalence of hepatitis E is now documented in many countries around the 
world, but studies of its clinical manifestations and serologic course have been 
confined to endemic areas. We have prospectively evaluated the occurrence, 
evolution, and outcome of acute hepatitis E in our patients. Fifteen patients  
(11 men, 4 women; median age: 41 years) were diagnosed to have acute,  
sporadic hepatitis E between July 1993 and January 1995; 10 of the 15 were 
followed up. Sera anti-hepatitis E virus (HEV) immunoglobulin (Ig)G and IgM 
antibodies and HEV ribonucleic acid in the blood and stool were tested at weeks 
1 and 2; serial tests for hepatitis E antibodies and liver function were carried out 
at months 1, 3, 6, 9, 12, and 18. Coinfection with hepatitis A and superinfection 
on chronic hepatitis B were found in 3 and 2 patients, respectively. One patient 
had transient passage of virus in the stool, but none was viremic. Eighty-seven 
percent of patients lost their IgM antibodies within 3 months, but anti-HEV IgG, 
once present, persisted throughout follow-up. All patients but one had complete 
recovery. A higher than reported level of alanine transaminase (mean: 28.5 times 
normal) and the lack of viremia during acute infection in our patients may be 
due to increased immune-mediated viral clearance.
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1) Asratian AA, et al. Seroepidemiological characterization of virus hepatitis in the 
Republic of Armenia. Zhurnal mikrobiologii, epidemiologii, i immunobiologii. 
2005: 93-6.

 The survey of the population immunological structure with respect to parenteral 
hepatitis showed awide circulation of hepatitis B (HB) and hepatitis C (HC) 
viruses among the adult population of Armenia. During the 5 year period of 
observation the number of persons having antibodies to HC virus increased  
2.7-fold. High occurrence of antibodies to HBsAg of HB virus among the healthy 
population in 2002 (12.0%) in comparison with 1997 (5.4%) reflected a decreased 
infection rate with HB virus as well. Antibodies to hepatitis A (HA) virus were 
isolated, on the average, in 64 % of persons. Simultaneously with a decrease in 
the proportion of HA cases an increased number of HC patients was registered.  
No circulation of hepatitis E virus was detected. A high percentage of hepatitis 
cases of mixed etiology was established, as well as an increased number of 
combined parenteral hepatitis cases was registered (57.1%).

2) Karetnyi IV, et al. [The possible involvement of rodents in the spread of viral 
hepatitis E]. Zh Mikrobiol Epidemiol Immunobiol. 1993; (4): 52-6.

 The outbreak of hepatitis E among humans in July-October 1989 in the village 
of Dzhigdele (140 km to the northeast of Osh) is described. During this outbreak 
23 rodents of different species (4 Turkestan rats, 15 house mice and 4 wood 
mice) were caught within a radial distance of 1 km from the village. 5 out of 
these 23 animals were found to have hepatitis E virus, detected by the method of 
immuno-electron microscopy, in their blood sera. Under experimental conditions 
7 noninbred white mice were inoculated with material obtained from a previously 
infected Javanese macaque and a hepatitis E patient. The use of immunoelectron 
microscopy made it possible to reveal the excretion of the virus with feces on days 
4 to 19-23 after inoculation and the development of specific seroconversion in all 
7 infected animals. On the basis of these data a suggestion was made that rodents 
probably played a certain role in the process of the spread of viral hepatitis E.

3) Onishchenko GG, et al. [The prevalence and etiological structure of viral hepatitis 
in a climatic-geographic area at high risk for infection]. Zh Mikrobiol Epidemiol 
Immunobiol. 1992; (11-12): 22-4.

4) Albetkova A, et al. Characterization of hepatitis E virus from outbreak and 
sporadic cases in Turkmenistan. J Med Virol. 2007; 79: 1696-702.

 

Central Asia 
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 Large outbreaks and sporadic cases of hepatitis E have been reported in Central 
Asia. We assessed the genetic relatedness of hepatitis E virus (HEV) strains 
from outbreak and sporadic cases in Turkmenistan. Specimens from outbreak 
and sporadic cases of acute hepatitis non-A, non-B were tested by reverse 
transcription (RT)-polymerase chain reaction (PCR) to identify the presence of 
HEV RNA; nucleotide sequences were analyzed. HEV RNA was detected from 
23/156 (15%) outbreak cases and 2/23 (9%) sporadic cases. The HEV outbreak 
isolates represented 14 unique sequences with genetic distances varying between 
0.3% and 8.6%, 12 of which were closely related, with distances between 0.3% 
and 5.6%. Two unique sequences from outbreak cases 32 and 42 were closely 
related (99.7%) and shared 91.8-93.4% of sequence with the other 12 strains. 
The two strains were closely related to the previously published isolates from 
Burma (99.7-100%) and India-Madras (95.7-96.1%). The two 1994 sporadic HEV 
strains were 97.4% distinct, wile revealing 91.4-94.1% homology to 1985 strains,  
and 94.4-94.7% to HEV from the neighboring China and Pakistan.  
Genetic diversity of HEV that caused the hepatitis E outbreak in Turkmenistan 
in 1985 suggests heterogeneity of viral sources. Sporadic hepatitis E that occurred 
in 1994 was caused by viral strains genetically distinct from those causing the 
outbreak in 1985, yet closely related to HEV from neighboring countries.  
The study suggests that circulation of a broad variety of strains of HEV may 
occur in Central Asia, regardless of international borders, presenting a significant 
public health threat to the population of the region.

5) Tsatsralt-Od B, et al. Infection with hepatitis A, B, C, and delta viruses among 
patients with acute hepatitis in Mongolia. J Med Virol. 2006; 78: 542-50.

 One hundred ten consecutive patients (60 males and 50 females; age,  
mean +/- standard deviation [SD], 22.6 +/- 6.4 years; range 16-48 years) who were 
clinically diagnosed with sporadic acute hepatitis between December 2004 and 
January 2005 in Ulaanbaatar, Mongolia, were studied. IgM antibodies to hepatitis 
A virus were detected in 18 patients (16.4%), IgM antibodies to hepatitis B core 
(anti-HBc IgM) in 38 patients (34.5%) including two patients with concurrent 
hepatitis delta virus (HDV) infection, and hepatitis C virus RNA in nine patients 
(8.2%). There were 30 hepatitis B virus (HBV) carriers who had detectable 
hepatitis B surface antigen and antibodies to HDV but were negative for anti-HBc 
IgM, suggesting that they acquired type D acute hepatitis due to superinfection 
of HDV on a background of chronic HBV infection. None had IgM antibodies 
to hepatitis E virus (HEV). Consequently, 16.4, 32.7, 6.4, 1.8, and 27.3% of the 
patients were diagnosed as having acute hepatitis of type A, B, C, type B + D 
(HBV/HDV coinfection), and type D (superinfection of HDV), respectively. 
The cause of hepatitis was not known in the remaining 17 patients (15.5%).  
All 18 HAV isolates were genotyped as IA, all 9 HCV isolates were genotyped 
as 1b, and all 32 HDV isolates were classified into genotype I. The distribution 
of HBV genotypes among the 67 HBV isolates was A (1.5%, n = 1) and D  
(98.5%, n = 66). The present study indicates that de novo infections of HAV, 
HBV, HCV, and HDV are prevalent among young adults in Mongolia.

6) Takahashi M, et al. High prevalence of antibodies to hepatitis A and E viruses and 
viremia of hepatitis B, C, and D viruses among apparently healthy populations 
in Mongolia. Clin Diagn Lab Immunol. 2004; 11: 392-8.
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 The prevalence of infection with hepatitis A virus (HAV), HBV, HCV,  
HDV, and HEV was evaluated in 249 apparently healthy individuals,  
including 122 inhabitants in Ulaanbaatar, the capital city of Mongolia, and  
127 age- and sex-matched members of nomadic tribes who lived around the capital 
city. Overall, hepatitis B surface antigen (HBsAg) was detected in 24 subjects 
(10%), of whom 22 (92%) had detectable HBV DNA. Surprisingly, HDV RNA 
was detectable in 20 (83%) of the 24 HBsAg-positive subjects. HCV-associated 
antibodies were detected in 41 (16%) and HCV RNA was detected in 36 (14%) 
subjects, none of whom was coinfected with HBV, indicating that HBV/HCV 
carriers account for one-fourth of this population. Antibodies to HAV and HEV 
were detected in 249 (100%) and 28 (11%) subjects, respectively. Of 22 HBV 
DNA-positive subjects, genotype D was detected in 21 subjects and genotype 
F was detected in 1 subject. All 20 HDV isolates recovered from HDV RNA-
positive subjects segregated into genotype I, but these differed by 2.1 to 11.4% 
from each other in the 522- to 526-nucleotide sequence. Of 36 HCV RNA-
positive samples, 35 (97%) were genotype 1b and 1 was genotype 2a. Reflecting an 
extremely high prevalence of hepatitis virus infections, there were no appreciable 
differences in the prevalence of hepatitis virus markers between the two studied 
populations with distinct living place and lifestyle. A nationwide epidemiological 
survey of hepatitis viruses should be conducted in an effort to prevent de novo 
infection with hepatitis viruses in Mongolia.

7) Tsatsralt-Od B, et al. Comparison of hepatitis A and E virus infections among 
healthy children in Mongolia: evidence for infection with a subgenotype IA HAV 
in children. J Med Virol. 2007; 79: 18-25.

 To compare the epidemiologic profiles of hepatitis A virus (HAV) and hepatitis E 
virus (HEV) infections in children in Mongolia, the prevalence of HAV and HEV 
infections was investigated serologically and molecularly among 717 apparently 
healthy individuals of 0-20 years of age (mean +/- standard deviation, 8.6 +/- 4.9 
years) using serum samples obtained between October 2005 and January 2006. 
Total antibody against HAV (anti-HAV [total]) was detected in 494 (68.9%) of 
the 717 subjects, while IgG antibody against HEV (anti-HEV IgG) was detected 
in only five subjects (0.7%) (P < 0.0001). All five subjects who had anti-HEV 
IgG, were negative for anti-HEV IgM and HEV RNA. Anti-HAV was detectable 
in 24 (75.0%) of the 32 infants aged 7 days to 6 months, but not in any of the  
8 infants aged 7 to <12 months. The prevalence of anti-HAV was 19.5% (17/87) 
in the age group of 1-3 years, and it increased to 50.0% (69/138) in the age 
group of 4-6 years, and further to 81.4% (105/129) in the age group of 7-9 years.  
Of note, 97.2% of the subjects in the age group of 16-20 years had anti-HAV.  
The presence of HAV RNA was tested in all 717 subjects, and three children of 1, 
4, or 8 years of age were found to have detectable HAV RNA (subgenotype IA). 
No subject had a history of hepatitis or jaundice. In conclusion, HEV infection 
was uncommon, but HAV infection lacking overt clinical features was prevalent 
among children in Mongolia.

8) Iarasheva DM, et al. [The etiological structure of acute viral hepatitis in 
Tadzhikistan in a period of decreased morbidity]. Vopr Virusol. 1991;  
36: 454-6.
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 In the period of reduced incidence of viral hepatitis in Tajikistan,  
January-December, 1990, 1562 patients with acute viral hepatitis (AVH) were 
examined in the first days of the jaundice phase (928 children under 14 years and 
634 adults) in Dushanbe. Markers of hepatitis A, B, and D (HBsAg, anti-HA 
IgM, anti-HBc IgM, anti-delta IgM) were determined by enzyme immunoassay. 
Hepatitis A occurred in 25.8% of the patients with AVH, mostly children 
of 1-6 years, HB in 22.8%, HD co- and superinfection) in 9.2%. In 42.1% 
of the patients who had no HA, HB, or HD markers in the blood, non-A,  
non-B hepatitis (mostly hepatitis E) was diagnosed, mainly in the age groups 
of 30-39 years (70.7%) and 15-29 years (59.2%). Thus, in Tajikistan hepatitis E 
occurs not only during outbreaks of this infection but also sporadically.

9) Iarasheva DM, et al. [The epidemiological diagnosis of “fecal-oral” hepatitis E 
in Tajikistan]. Zh Mikrobiol Epidemiol Immunobiol. 1993: 63-6.

 On the basis of the results of the retrospective epidemiological analysis of 
hepatitis A morbidity for many years in the Leninabad (now Hojend) region of 
Tajikistan the possibility of the epidemiological diagnosis of fecal-oral hepatitis 
non A, non B, also known as hepatitis E, was confirmed. Analysis of the specific 
features of a sharp morbidity rise in hepatitis A in this region in 1986-1987 
made it possible to establish that this rise was caused by hepatitis E. This was 
testified by the explosive character of morbidity; the prevalence of persons aged  
15-29 years, found to have antibodies to hepatitis A virus in 95% of cases (among 
patients, these persons constituted 67.5% of the total number of hepatitis A 
patients and children of preschool age constituted only 8.8% of such patients); 
sharply pronounced irregularity in the distribution of morbidity in individual 
settlements, depending on the state of water supply; a low number of the foci of 
infection in patient’s families; the unfavorable course of the disease in pregnant 
women with high mortality rate (19%) among them. Similar epidemiological 
features were noted in hepatitis E outbreaks, occurring at the same period in the 
adjoining regions in Kirghizia and Uzbekistan, where the etiology of the disease 
was established by excluding the markers of hepatitides A and B in most of the 
patients. Some data indicate that the causes of these outbreaks of hepatitis E were 
linked with the water route of the transmission of hepatitis E virus.

10) Kuzin SN, et al. [Propagation of hepatitis E virus in an endemic and nonendemic 
regions]. Vopr Virusol. 2002; 47: 18-21.

 The role of hepatitis E (HE) in sporadic morbidity at an endemic territory 
(Southern Uzbekistan) and the incidence of anti-HEV in different populations of 
a nonendemic region (Russia) were evaluated. Antibodies to HEV were detected 
in 22.1% of patients with acute HE, including mixed infections (+ HA or HB),  
in the Dekhkanabad district of Kashkadarya region in 1993. The estimated 
incidence of acute HE was 51.7 per 100,000 population. Analysis of monthly 
incidence of acute HE demonstrated a seasonal pattern of the morbidity:  
more than 80% of total recorded cases occurred in August-September.  
These data indicate the presence of group HEV infections and an important role 
of this infection in the structure of acute viral hepatitis at the endemic territory. 
Anti-HEV were found in some population groups at a nonendemic territory: 
in free-of-charge blood donors in Surgut (4%), in patients with HIV infection 
(1.6%), and in medical workers in Moscow (1.1%).
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1) Zhuang H, et al. Epidemiology of hepatitis E in China. Gastroenterol Jpn.  
1991; 26 Suppl 3: 135-8.

 A total of 9 hepatitis E epidemics have been documented in China since 1982. 
Five of them were waterborne and four foodborne, and they occurred in 6 of  
30 provinces or autonomous regions in the country. The disease most frequently 
affects young adults, with fewer cases in children and the elderly. A relative male 
excess of cases has been observed. However, the fatality rate in female patients 
with hepatitis E is significantly higher than in males. The disease has a distinctive 
autumn seasonality in endemic areas. A peak of fecal excretion of hepatitis E virus 
is found at the late incubation period and early acute phase. The incubation period 
of the disease ranges from 15 to 75 days, with a mean of 36 days. A randomized 
double-blind and controlled study showed that human immune serum globulin 
had no prophylactic effects on hepatitis E.

2) Xia X. [An epidemiologic survey on a type E hepatitis (HE) outbreak].  
Zhonghua Liu Xing Bing Xue Za Zhi. 1991; 12: 257-60.

 This article deals with a HE outbreak, which occurred in Sulagong Village, 
Pan-jin Township, Yining County, Xinjiang. There was a total of 214 patients 
involved in the village, with an attack rate of 6.15 percent. Among the patients 
young people formed the majority. The attack rate between 20 to 24 years of age 
reached 17.9 percent. Attack rate of pregnant women between 18 to 35 years of 
age was significantly higher than that of the non-pregnant ones. The condition in 
pregnant patients was rather severe. Their case fatality rate was 5.88 percent and 
abortion rate was 17.64 percent. By epidemiological investigation, it was shown 
that the chief contributing cause of the HE outbreak was probably contaminated 
drinking water, and direct or indirect contact with the patients in the infectious 
stage was also a risk factor.

3) Tan CR, et al. [Serological characteristics of a hepatitis E outbreak]. Zhonghua 
Shi Yan He Lin Chuang Bing Du Xue Za Zhi. 2003; 17: 361-4.

 OBJECTIVE: To look into the serological characteristics of a hepatitis E 
outbreak. METHODS: Sera from the first five patients with acute icteric hepatitis 
who developed the disease successively within ten days and the 1,675 employees 
routinely having their lunch in a dining hall of a department (outbreak population) 
were examined for anti.HEV IgM and IgG at 26th days after the outbreak,  
and the 883 employees of a neighboring department not having their lunch 
in the hall were selected as control (control population). RESULTS: The five 
patients were all positive for anti-HEV IgM and IgG. The positive rates of anti-
HEV IgM and IgG in outbreak population were 8.7% and 38.4% respectively,  
both significantly higher than those in control population which were only  

Asia, East
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0.1% and 28.6%. The numbers with abnormal ALT in the 145 individuals with 
anti-HEV IgM(+) of outbreak population were significantly higher than those in 
the IgM(-) individuals of the same group as well as in control, while the abnormal 
ALT ratio in the IgM(-) individuals of the outbreak was not higher than that in 
control. The results from the four patients’ serial sera showed that the anti-HEV 
IgM titers declined gradually and were undetectable at about 4th month after 
infection, and the IgG titers increased to peak in about 2-3 months after infection, 
then declined very slowly. The mean IgG titer of the anti-HEV IgM(+) individuals 
was significantly higher than that of the IgM(-) but IgG(+) individuals in outbreak 
population, and the latter was significantly higher than the IgG(+) individuals in 
control, which suggested that the post-infection individuals’ immunities to HEV 
were boosted during the outbreak. There was no difference between sex or age 
groups for the anti-HEV IgM(+) ratio, but the abnormal ALT was much more 
frequent in the anti-HEV IgM(+) male than in the female, and no difference was 
observed between age groups. CONCLUSION: The pathogen of the outbreak 
of acute icteric hepatitis was hepatitis E virus and associated with food intake. 
Anti-HEV IgM and IgG were used not only for diagnosis of hepatitis E but also 
for surveilance in mass population. The attack risk was not associated with age 
or sex, but the abnormal ALT was much more frequent fresh infectors in male.

4) Luo KX, et al. A complex aetiological connotation of acute non-A, non-B hepatitis 
in China. J Hepatol. 1994; 21: 916.

5) Zhuang H, et al. [Etiological study on patients with seronegative viral hepatitis]. 
Zhonghua Nei Ke Za Zhi. 2000; 39: 801-4.

 OBJECTIVE: To investigate the etiology of hepatitis patients who were 
seronegative for viral hepatitis A through E. METHODS: By using PCR,  
HBV DNA, HCV RNA, HEV RNA and HGV RNA were detected in 
sera of 104 patients with seronegative viral hepatitis. The partial nucleotide 
sequences of 2 HCV and 17 HEV isolates were analysed by direct sequencing.  
RESULTS: Among the 104 patients with seronegative viral hepatitis, the positive 
rates of HBV DNA, HCV RNA, HEV RNA and HGV RNA were 29.8%, 3.8%, 
22.1% and 7.7%, respectively, with only 38 cases (36.6%) negative for the genome 
of all known hepatitis viruses. CONCLUSION: In addition to serological tests, 
the polymerase chain reaction of all known hepatitis viruses should be used to 
make the diagnosis of non-A - E hepatitis.

6) Jiang Y, et al. [Detection of anti-HAV, anti-HBV, anti-HCV and anti-HEV 
antibodies in the patients with sporadic acute hepatitis in Beijing during  
1995-2000]. Zhonghua Shi Yan He Lin Chuang Bing Du Xue Za Zhi. 2001;  
15: 360-2.

 BACKGROUND: To investigate distribution of acute hepatitis A, hepatitis B, 
hepatitis C and hepatitis E in Beijing area. METHODS: Enzyme immunoassay 
(EIA) was used for detection of anti-HAV immunoglobulin M (IgM),  
HBsAg/anti-HBc IgM, anti HCV IgM/IgG and anti-HEV IgM/IgG. The 
samples were collected from the patients with sporadic hepatitis in Beijing city 
between 1995 and 2000. RESULTS: The total positive rate of IgM antibodies 
to the four hepatitis-viruses was 72.4% (155) among 214 patients with sporadic 
acute hepatitis; the positive rates for the 4 viruses were 29% (45) for anti-
HAV, 18.1% (28) for anti-HBc, 3.9% (6) for anti-HCV and 49% (76) for 
anti-HEV among 155 patients with acute viral hepatitis. Nine patients were 
coinfected with two hepatitis viruses. CONCLUSIONS: 78% of patients with 
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sporadic acute hepatitis were caused by enterically transmitted hepatitis viruses  
(A and E) in Beijing between 1995 and 2000, Hepatitis E had the highest rate.  
Coinfection with two hepatitis virus was found in the patient with intravenous 
drug abusers and cirrhosis or acute hepatitis.

7) Lu J, et al. Detection of anti-MHAV and anti-MHEV IgM in patients with 
sporadic acute hepatitis in Beijing between 1995-2000. Hepatobiliary Pancreat 
Dis Int. 2002; 1: 83-6.

 OBJECTIVE: To investigate the age range, liver function damage and  
prognosis of patients with sporadic acute hepatitis A and E in Beijing. 
METHODS: Enzyme immunoassay (EIA) was used to detect anti-HAV and 
anti-HEV immunoglobulin M (IgM). Serum samples were collected from the 
patients with sporadic acute viral hepatitis in Beijing from January 1995 to  
June 2000. RESULTS: The total Positive rate for anti-HAV and anti-HEV 
IgM was 55.2% (112) in 203 patients with acute hepatitis, of whom 22.2% (45 
patients) and 33.0% (67) were positive for anti-HAV and anti-HEV respectively.  
The duration of anti-HEV IgM was 45-60 days and that of anti-HAV IgM 
was at least 2-3 months. The patients with acute hepatitis A and hepatitis E all 
experienced jaundice and a rising of liver enzyme, but did not develop chronic 
hepatitis or died. CONCLUSION: Acute hepatitis A as well as acute hepatitis E 
plays an important role in sporadic enterically transmitted hepatitis in Beijing.

8) Chen Y, et al. Epidemiology and genotypes of HEV in Wuhan. Chin J Dig Dis. 
2005; 6: 182-8.

 BACKGROUND: Understanding the genotype and clinical features of the 
hepatitis E virus (HEV) are important for understanding its characteristics, 
for evaluating region-specific diagnostic assays, and producing vaccines. 
OBJECTIVES: To investigate the epidemiology and the genotypes of HEV 
among outpatients and inpatients in the Department of Infectious Diseases 
of Tongji Hospital in Wuhan, China. METHODS: Clinical data were elicited 
from the hospital records of patients who were clinically diagnosed with acute 
hepatitis between January 2000 and August 2004 (4920 patients). Of these 
cases, 120 patients with anti-HEV-IgM, IgG-positive were selected to analysis. 
Conserved genomic sequences of open reading frame 2 (345 bp) in the HEV 
gene were detected using polymerase chain reaction, 25 of which were cloned 
and sequenced. Clustal X and Mega software were used for phylogenetic  
analysis of genotypes strains. RESULTS: The HEV infection rate is gradually 
increasing in Wuhan. The number of male patients was 3.3-fold greater than 
the number of female patients found in clinical investigations. People aged 30-
59 years are more susceptible to infection, and people are more susceptible in  
March-June. Twenty-five isolates shared the same genotype, genotype IV,  
with 82.61-98.55% nucleotide identity. This genotype had 76.52-81.74%, 
70.43-73.04%, 76.52-81.16%, and 84.35-88.70% homology with the nucleotide 
sequence of HEV genotypes I-IV, respectively. Phylogenetic analysis suggested 
that these 25 isolates represented at least three different subtypes, but there were 
no significant differences found in the epidemiological features or liver function 
of patients with the three subtypes. CONCLUSIONS: HEV sequences isolated 
from patients in Wuhan belong to different subtypes of HEV genotype IV.

9) Wong KH, et al. Epidemiology of hepatitis A and hepatitis E infection and  
their determinants in adult Chinese community in Hong Kong. J Med Virol. 
2004; 72: 538-44.
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 Current epidemiology of hepatitis A virus (HAV) and hepatitis E virus (HEV) 
in Hong Kong was evaluated in 936 adult Chinese subjects recruited through 
a telephone interview in 2001. Some 15% of the subjects had IgG antibodies 
to both HAV and HEV while 665 (71.0%) and 176 (18.8%) had anti-HAV 
and anti-HEV, respectively. Age was the most significant independent factor.  
Six hundred thirty-eight (79.8%) and 165 (20.7%) subjects aged > or =30 had 
anti-HAV and anti-HEV, respectively, as compared with 27 (19.7%) and 11 (8.0%)  
in people aged <30. The corresponding adjusted Odds ratio (OR) was  
14.94 (95% CI: 9.13-24.44; P<0.001) for anti-HAV positivity and 2.99  
(95% CI: 1.58-5.67; P=0.001) for anti-HEV positivity. Subjects born outside 
Hong Kong were more likely to have anti-HAV (adjusted OR: 3.41; 95% CI: 
2.21-5.26; P<0.001) but not anti-HEV. Non-labour work people were less likely 
to have anti-HAV-adjusted OR, 0.40 (95% CI: 0.26-0.62; P<0.001). Age-specific 
HAV prevalence right shifted in the last 20 years. Anti-HAV positivity was less 
frequent, across all age groups, in subjects >21-years-old in the present study 
than another study done in 1987-89 (P<0.001). HAV prevalence only increased 
slightly in every 10-year age groups of people aged 21-50 when compared with 
their corresponding 10-year-younger age groups (P=0.11), suggesting an ageing 
cohort effect with no major infections in the last decade. For HEV, both the 
overall and age-specific prevalence decreased over the last decade (P<0.001). 
The increasing proportion of susceptible population to enterically transmitted 
viral hepatitis has implications to future prevention and control programmes, 
including vaccination strategies.

10) Gao DY, et al. [Investigation of sub-clinical infection of hepatitis E virus in blood 
donors]. Zhonghua Gan Zang Bing Za Zhi. 2004; 12: 11-2.

 OBJECTIVE: To understand the prevalence of sub-clinical infection of  
hepatitis E virus (HEV) among blood donors. METHODS: A cluster sampling 
strategy was used to sample all blood donors from July to August in 2002 
in Beijing. Their blood was tested for IgM and IgG antibody against HEV. 
RESULTS: The prevalence of anti-HEV IgM among blood donors in Beijing 
was 1.74%. The rate of abnormal alanine aminotransferase (ALT) in anti-
HEV IgM positive donors is significantly higher than anti-HEV IgM negative 
donors. Among all ALT abnormal donors, 2.68% can be associated with HEV  
sub-clinical infection. The percentage is similar with HBV but higher than HCV. 
CONCLUSION: There are sub-clinical infection of HEV among blood donors, 
which is one of the cause of abnormal ALT in the donors.

11) Li RC, et al. Seroprevalence of hepatitis E virus infection, rural southern People’s 
Republic of China. Emerg Infect Dis. 2006; 12: 1682-8.

 Genotype 4 hepatitis E virus (HEV) is the dominant cause of hepatitis E in 
the People’s Republic of China; swine are the principal reservoir. Our study 
was conducted in 8 rural communities of southern China, where families keep 
pigs near their homes. Phylogenetic analysis showed that 23 of 24 concurrent 
virus isolates from this region are genotype 4 strains. Among the study 
populations, immunoglobulin G anti-HEV seroprevalence accumulated with 
age at approximately equal to 1% per year for persons < or =60 years of age.  
After age 30 years, seroprevalence increased at higher rates for male than for 
female study participants. The overall seroprevalence was 43% (range 25%-66%) 
among the communities. Infection rates were higher for participants between  
25 and 29 years of age. The results suggest that HEV infection probably has been 
endemic in southern China for at least 60 years, with swine being the principal 
reservoir of human HEV infection in recent years.
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12) Toole MJ, et al. Hepatitis E virus infection as a marker for contaminated 
community drinking water sources in Tibetan villages. Am J Trop Med Hyg. 
2006; 74: 250-4.

 In April-May 2001, a study was conducted to determine the prevalence of 
antibodies against hepatitis E virus (HEV) among 426 persons 8-49 years of  
age randomly selected from two groups of rural villages in central Tibet.  
Group 1 villages were assessed in 1998 as having poor quality water sources; 
new water systems were then constructed prior to this study. Group 2 villages 
had higher quality water and were not designated as priority villages for new 
systems prior to the study. No participants tested positive for IgM; only IgG was 
detected in the analyzed samples. Overall, 31% of the participants had ever been 
infected with HEV (95% confidence interval [CI] = 26.7-35.7%). The rate was 
higher in men (36.6%) than women (26.3%) and highest in those 30-39 years of 
age (49.1%). The rate of past infection was higher in group 1; the risk ratio was 
2.77 (95% CI = 1.98-3.88). This difference is most likely the result of the poor 
quality of the original water sources in these villages. In resource-poor countries, 
HEV may be a useful health indicator reflecting the degree of contamination in 
village water sources. This may be especially important in rural areas (such as 
Tibet) where maternal mortality ratios are high because HEV may be an important 
cause of deaths during pregnancy in disease-endemic areas.

13) Dong C, et al. Identification of genetic diversity of hepatitis E virus (HEV) and 
determination of the seroprevalence of HEV in eastern China. Arch Virol. 2007; 
152: 739-46.

 Hepatitis E, caused by the hepatitis E virus (HEV), is endemic in China. 
However, the molecular characteristics of HEV circulating in eastern China and 
the seroprevalence of HEV infection in eastern China are relatively unknown. 
In this study, 25 HEV strains, isolated from sporadic hepatitis E cases in eastern 
China, were sequenced in the RNA-dependent RNA polymerase region and 
subjected to phylogenetic analysis. These HEV strains were 74.6-98.7% identical 
in nucleotides and were all clustered into HEV genotype 4. Most of them formed 
new sub-genotypes and revealed a high degree of genetic variance. In addition, 
12,052 serum samples were collected from people of different ages, living in 
urban or rural areas in eastern China. Anti-HEV IgG activity was detected in 
2073 (17.20%). The prevalence of anti-HEV IgG significantly increased with age 
(P<0.0001), ranging from 7.92% in children (<10 years old) to 21.48% among 
older persons (>or=60 years old). Moreover, statistical analysis showed that there 
was a significant difference between rural and urban areas, with higher prevalence 
for people living in rural neighborhoods (P<0.001).

14) Sang LY, et al. [Hepatitis E virus infection in population of non-remunerate blood 
donors in Shaoxing]. Zhonghua Shi Yan He Lin Chuang Bing Du Xue Za Zhi. 
2007; 21: 29-31.

 OBJECTIVE: To investigate the incidence of HEV infection in population 
of non-remunerate blood donors in Shaoxing. METHODS: Blood specimens 
from 3701 non-remunerate blood donors were collected, ELISA were used to  
study anti-HEV IgG and IgM antibodies, RT-PCR were further used 
to study HEV RNA in samples from donors whose anti-HEV IgM was 
positive. RESULTS: Anti-HEV IgG positive rate was 29.19% (1107/3701),  
anti-HEV IgM positive rate was 1.35% (50/3701) among non-remunerate  
blood donors in Shaoxin. Six cases were positive for HEV RNA.  
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The positive rate was 0.16% (6/3701), and all the 6 cases belonged to HEV 
genotype 1. Different seasons showed no interference on the positive rate of 
IgG and IgM. CONCLUSION: The detecting and studying of HEV infection 
among donors was important to ensure the safety of blood products and blood 
transfusion.

15) Lim JW, et al. [Nine cases of sporadic acute hepatitis E in Korea]. Korean J 
Hepatol. 2006; 12: 230-6.

 Hepatitis E virus is an enterically transmitted virus that causes endemic cases 
of acute hepatitis in many countries in Africa, and Southeast and Central Asia. 
Sporadic cases of acute hepatitis E also have been reported in developed countries. 
In non-endemic areas, most of the sporadic cases of hepatitis E are introduced 
from the endemic areas. Until now, only three cases of acute hepatitis E have been 
reported in Korea. Recently, we experienced nine cases of acute hepatitis, in which 
serologic studies showed positive of IgM anti-HEV. We report these as cases of 
acute hepatitis E. These cases suggest that HEV infection occurs sporadically in 
Korea and should be considered as a cause of cryptogenic acute hepatitis.

16) Kim DH, et al. [Three sporadic cases of acute hepatitis E]. Korean J Gastroenterol. 
2007; 50: 121-5.

 Acute hepatitis E is an endemic disease, commonly reported in Indian 
subcontinent, China, Africa, Central America, and so forth. It is a self-limiting 
disease like other acute hepatitis except in pregnant patient. Although sporadic 
hepatitis E is noted all over the world, most of them are associated with  
travel history to HEV-endemic area. In Korea, Hepatitis E is rarely reported. 
Moreover, sporadic acute hepatitis E without travel history to HEV-endemic 
area is very rare. We experienced three sporadic cases of acute hepatitis E, 
without travel history. All of them presented acute hepatitis symptoms, elevated 
aminotransferase, and positive IgM HEV Ab. Symptoms and aminotransferase 
levels were normalized during hospitalization and IgM HEV Ab converted 
negative after 4-8 months. We report three sporadic cases of onset-acute hepatitis 
E without travel history to HEV-endemic area.

17) Choi IS, et al. Identification of swine hepatitis E virus (HEV) and prevalence of 
anti-HEV antibodies in swine and human populations in Korea. J Clin Microbiol. 
2003; 41: 3602-8.

 The swine hepatitis E virus (HEV) is considered to be a new zoonotic agent 
due to its close genomic resemblance to the human HEV and its ability to infect 
nonhuman primates. Hepatitis caused by HEV infection has been a serious 
public health problem in developing countries. However, recent seroprevalence 
studies indicate that the HEV also circulates in industrialized countries.  
In this study, a nested reverse transcription (RT)-PCR was developed to detect 
a part of the swine HEV open reading frame 2. Three Korean isolates of swine 
HEV were identified in 128 swine sera (2.3% prevalence) by the nested RT-PCR 
method. They were isolated from 2- to 3-month old pigs showing an age-specific 
prevalence of the HEV viremia. A phylogenetic tree analysis with a number 
of swine and human HEV isolates indicated that all Korean isolates of the  
swine HEV belong to genotype III. They were closely related to the swine 
and human HEV isolates that were identified in the United States and Japan.  
In addition, they formed a distinct branch in genotype III, showing a 92.7 to  
99.8% identity at their nucleotide sequences. The overall prevalence of  
anti-swine HEV antibodies in swine was 15%. Antibodies to the swine 
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HEV were not detected in 1-month-old pigs. However, the anti-swine HEV 
antibodies appeared in pigs older than 1 month and also showed an age-specific 
prevalence. The antibody prevalence rates to the swine HEV were 6.0, 10.0,  
36.0, and 25.0%, in 2-, 3-, 4-, and 5-to-7-month-old pigs, respectively. In addition, 
the seroprevalence in sows to the swine HEV was 8.8%. On the other hand,  
18% of blood donors in Korea were found to be positive for anti-HEV antibodies. 
Overall, this study indicates that subclinical HEV infections may prevail in swine 
and human populations in Korea.

18) Ahn JM, et al. Identification of novel human hepatitis E virus (HEV) isolates and 
determination of the seroprevalence of HEV in Korea. J Clin Microbiol. 2005; 
43: 3042-8.

 Hepatitis E virus (HEV) was originally identified as the causative agent 
of enterically transmitted non-A, non-B hepatitis. Recently, HEV isolates 
were subsequently identified in humans and swine in many countries,  
including Korea. Also, public concerns regarding HEV as a potential zoonotic 
agent have been increasing. Therefore, we attempted to identify HEV from 
Korean sera and compare the nucleotide sequences with those of previously 
identified HEV isolates from other countries. In our study, viral RNA was 
purified from 568 human sera collected from different regions of Korea.  
Nested PCR and reverse transcriptase PCR were developed based on the 
nucleotide sequences of open reading frame 2 (ORF 2) of U.S. and Japanese HEV 
isolates from humans and Korean HEV isolates from swine. After amplification 
of the HEV ORF 2 gene from 14 serum samples that were collected mainly 
from rural areas (2.64% prevalence of HEV viremia), the gene was cloned 
and sequenced. The isolates were classified into seven different strains, all of 
which belonged to genotype III. The human isolates we identified were closely 
related to three Korean swine isolates, with 99.2 to 92.9% nucleotide sequence  
homology. Our isolates were also related to the Japanese and U.S. HEV isolates, 
with 99.6 to 97.9% amino acid sequence homology. Human sera were collected 
from 361 individuals from community health centers and medical colleges. 
With respect to seroprevalence, 11.9% of the Korean population had anti-HEV 
immunoglobulin G (IgG). In individuals ranging in age from 40 to over 60 years, 
the prevalence of anti-HEV IgG was demonstrated by a seroprevalence of almost 
15%, especially among populations in rural areas. This is the first report on the 
identification of human HEV in Korea. Overall, this study demonstrates that 
subclinical HEV infections may prevail in human populations in Korea and that 
there is a strong possibility that HEV is a zoonotic agent.

19) Lok ASF, et al. Seroepidemiological survey of hepatitis E in Hong Kong by 
recombinant-based enzyme immunoassays. Lancet. 1992; 340: 1205-8.

 The agent that causes the enterally transmitted form of non-A, non-B hepatitis 
has been cloned and called hepatitis E virus (HEV). We have carried out a 
seroepidemiological survey on the prevalence of hepatitis E in Hong Kong.  
In a retrospective study, serum from 394 patients with acute viral hepatitis and  
355 healthy subjects was tested for antibodies to HEV (anti-HEV) with a 
recombinant based enzyme immunoassay. 65 (16.5%) patients with hepatitis 
were positive for IgM anti-HEV and 23 (5.8%) were also positive for IgM  
anti-HEV. Of 18 patients diagnosed as having acute non-A, non-B, non-C 
hepatitis, 6 were IgM anti-HEV positive. 17 (6%) patients in whom acute hepatitis 
A was diagnosed were also infected wit HEV. None of 70 patients with acute 
hepatitis B or C or exacerbation of chronic hepatitis B was IgM anti-HEV positive. 
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57 (16.1%) of the healthy subjects were positive for IgG anti-HEV. The prevalence 
of IgG anti-HEV was higher in subjects over 20 years old than in younger subjects 
(24% vs 4%, p < 0.0001). IgG anti-HEV was detected in 26% of subjects who 
were positive for IgG antibody to HAV and in 7% of those negative for that 
antibody (p < 0.0001). We demonstrated the validity of the recombinant-based 
enzyme immunoassays for the diagnosis of hepatitis E. Our results suggest that 
hepatitis E accounts for a third of non-A, non-B, non-C hepatitis in Hong Kong 
and that coinfection of hepatitis A and E can occur.

20) Chau TN, et al. Epidemiology and clinical features of sporadic hepatitis E  
as compared with hepatitis A. American Journal of Gastroenterology.  
2006; 101: 292-6.

 OBJECTIVES: To compare the epidemiology and clinical features  
of two enterically transmitted hepatitis, namely hepatitis E and hepatitis A. 
METHODS: We analyzed clinical features and risk factors of 105 cases of hepatitis 
A and 24 cases of hepatitis E admitted in 2002. All patients were tested positive for 
IgM antibody against either hepatitis A virus (HAV) or hepatitis E virus (HEV), 
and all patients were tested to be negative for IgM anti-HBV or IgG anti-HCV. 
RESULTS: Hepatitis A patients were significantly younger (median age = 27 
yr) and most had a recent history of shellfish consumption, whereas hepatitis E 
patients were older (median age = 53 yr) and most had a recent travel history. 
Whereas hepatitis A was milder and recovery was uneventful, hepatitis E was 
more severe, associated with significant mortality and frequently complicated 
by protracted coagulopathy and cholestasis. CONCLUSIONS: Hepatitis E 
is a more severe disease entity as compared with hepatitis A and significant 
proportion of them are imported cases from an endemic area. Â© 2006 by Am. 
Coll. of Gastroenterology Published by Blackwell Publishing.

21) Tsai JF, et al. Antibodies to hepatitis E virus among Chinese patients with acute 
hepatitis in Taiwan. J Med Virol. 1994; 43: 341-4.

 The prevalence of antibodies to hepatitis E virus (anti-HEV) was investigated 
in patients with acute hepatitis, and correlated with the clinical features.  
Sera from 110 patients with acute hepatitis and 60 healthy controls were tested 
for anti-HEV, antibody to hepatitis C virus (anti-HCV), and hepatitis B surface 
antigen (HBsAg). There were significant differences in the prevalence of  
anti-HEV, anti-HCV, and HBsAg between patients and controls (21.8% vs. 0%, 
16.3% vs. 1.6% and 58.1% vs. 18.0%, respectively). Anti-HEV was detected in 
6 (25.0%) of 24 patients with anti-HCV, 6 (9.3%) of 64 patients with HBsAg, 
and another 6 (22.2%) of 27 patients with acute hepatitis non-A, non-B, non-C. 
Anti-HEV was found in 15 men and three women, whose ages ranged from  
34 to 75 (median, 57) years old. The median age of patients with anti-HEV  
was older than that in patients without this antibody (57 vs. 38 years; P = 0.001). 
The prevalence of anti-HEV in patients with anti-HCV alone (35.2%) was higher 
than that (11.1%) in patients with HBsAg alone (P = 0.03). Compared to patients 
without anti-HEV, HEV-infected patients had a higher frequency of travel to a 
foreign country (P = 0.0001), had a lower HBsAg rate (P = 0.019), and had higher 
serum alkaline phosphatase levels (P = 0.04) and gamma-glutamyl transpeptidase 
levels (P = 0.01). In conclusion, HEV infection occurs in 22.2% of patients with 
acute hepatitis non-A, non-B, non-C. HEV superinfection may occur in patients 
with chronic hepatitis B or C virus infection.
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22) Chu CM, et al. Etiology of sporadic acute viral hepatitis in Taiwan: the role of 
hepatitis C virus, hepatitis E virus and GB virus-C/hepatitis G virus in an endemic 
area of hepatitis A and B. J Med Virol. 1999; 58: 154-9.

 The etiology of sporadic acute hepatitis was studied in 334 consecutive patients 
from Taiwan (237 men and 97 women, aged 16-81 years), with emphasis on 
the role of hepatitis C virus (HCV), hepatitis E virus (HEV), and GB virus-C/
hepatitis G virus (GBV-C/HGV) in acute non-A, non-B (NANB) hepatitis 
and in HBsAg carriers with superimposed acute hepatitis. According to the 
conventional diagnostic criteria, there were 12 cases (3.6%) of acute hepatitis A, 
17 cases (5.1%) of acute hepatitis B, 128 cases (38.3%) of acute NANB hepatitis,  
and 177 cases (53.0%) of acute hepatitis in HBsAg carriers (those who were HBsAg 
positive but IgM anti-HBc negative). Among 128 cases of acute NANB hepatitis,  
70 (54.7%) had acute hepatitis C (HCV RNA positive), 5 (3.9%) had acute hepatitis E  
(IgM anti-HEV positive), and the other 53 (41.4%) were presumably acute 
hepatitis non-A-E. The prevalence of acute hepatitis A, B, E, and non-A-E showed 
no significant sex difference, whereas acute hepatitis C was significantly more 
prevalent in females. The prevalence of acute hepatitis A and B decreased and 
that of acute hepatitis C increased significantly with increasing age. In contrast,  
acute hepatitis E and non-A-E showed no significant age predominance.  
Of 177 HBsAg carriers with acute hepatitis, 64 (36.1%) demonstrated non-B 
hepatotropic virus superinfection, with HCV being the most common (60.9%), 
followed by hepatitis D, E, and A viruses, and the other 55 (31.1%) and  
58 (32.8%) were presumed to have acute exacerbation of chronic hepatitis B or 
superimposed acute hepatitis non-A-E, respectively. Serum GBV-C/HGV RNA 
was detected in 3-4% of acute hepatitis non-A-E cases, suggesting its limited 
role in these cases.

23) Su CW, et al. Comparison of clinical manifestations and epidemiology  
between acute hepatitis A and acute hepatitis E in Taiwan. J Gastroenterol 
Hepatol. 2002; 17: 1187-91.

 BACKGROUND AND AIMS: Acute hepatitis A (AHA) and acute hepatitis 
E (AHE) are endemic in developing countries. They share similar transmission 
routes and clinical manifestations. To compare the differences in epidemiology, 
clinical picture and prognosis between these two enterically transmitted 
forms of hepatitis, we enrolled 58 consecutive AHA or AHE patients  
(42 men and 16 women; age 16-74 years) from January 1990 to April 2001.  
RESULTS: In comparison to AHA, patients with AHE were older  
(56.2 +/- 15.4 vs 30.7 +/- 11.0 years, P < 0.0001), and more frequently had a  
history of travel within 3 months before onset of illness (68.8 vs 30.8%,  
P = 0.003). In laboratory data, AHE patients had lower serum levels of  
albumin (3.4 +/- 0.4 vs 3.8 +/- 0.4 g/dL, P = 0.016), alanine aminotransferase 
(1912 +/- 1587 vs 3023 +/- 1959 U/L, P = 0.015), and aspartate aminotransferase 
(1681 +/- 1444 vs 2374 +/- 2869 U/L, P = 0.24), but a higher serum bilirubin  
level (17.8 +/- 12.3 vs 8.7 +/- 5.0 mg/dL, P = 0.003) than AHA patients.  
Moreover, five (15.6%) patients with AHE compared with none with AHA 
died. This probably indicates that AHE had a worse outcome than AHA in our 
study. In analysis of epidemiological factors, older age of onset of illness was the  
only significant predicator of outcome. From an epidemiological survey,  
most AHE patients were imported while most AHA patients were not.  
However, native AHE and imported AHA did occur in Taiwan.  
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 CONCLUSION: Patients with AHE in Taiwan had older age of onset,  
more records of traveling history, and poorer clinical manifestations than 
those with AHA, and age seemed to be the most important factor to influence 
outcome.

24) Lee SD, et al. Seroprevalence of antibody to hepatitis E virus among Chinese 
subjects in Taiwan. Hepatology. 1994; 19: 866-70.

 Recently, with an available serological hepatitis E virus diagnostic kit,  
the prevalence of IgG antibody to hepatitis E virus among Chinese subjects in 
Taiwan was evaluated by means of a solid-phase enzyme-linked immunoassay 
based on two recombinant hepatitis E virus antigens. The overall prevalence of 
hepatitis E virus antibody was 10.7% among 384 healthy subjects older than  
20 yr but only 0.3% among 600 schoolchildren and young adolescents younger 
than 20 yr (p < 0.0001). Serial serum samples from 32 hepatitis E virus antibody-
positive healthy subjects showed 84% of them to have antibodies persisting more 
than 3 to 8 yr. Among patients with viral hepatitis, IgG hepatitis E virus antibody 
was detected in 10% of 10 patients with acute hepatitis A, in 9.5% of 63 patients 
with acute hepatitis B and in 13.9% of 36 patients with acute posttransfusion 
hepatitis C. Of 77 patients with sporadic non-A, non-B hepatitis, IgG hepatitis 
E virus antibody was detected in 18.9% of 53 patients positive for antibody 
to hepatitis C virus and in 45.8% of 24 patients negative for hepatitis C virus 
antibody (p < 0.03). Most of our hepatitis E virus antibody-positive normal 
subjects and patients had never been abroad. These findings demonstrate that 
sporadic or subclinical hepatitis E virus infections also exist among the Chinese 
subjects in Taiwan. Hepatitis E virus infection may play an important role in 
patients with hepatitis C virus antibody-negative sporadic non-A, non-B hepatitis. 
IgG hepatitis E virus antibody in the sera of normal subjects may last for more 
than 8 yr.

25) Peng CF, et al. Prevalence of antibody to hepatitis E virus among healthy 
individuals in southern Taiwan. Microbiol Immunol. 1995; 39: 733-6.

 The seroprevalence of hepatitis E virus (HEV) among 997 healthy individuals 
aged 6 to 84 years, collected between July 1993 and June 1994 at Kaohsiung-
Pingtung area in Southern Taiwan was studied. Of the study populations of 
vegetable farmers, elementary school children, volunteer blood donors and 
college students, the prevalence of IgG anti-HEV ranged from 6.4% to 8.8%. 
In suburban elemantary school children of Mang-Chou Village at Pingtung-
Hsien, the seroprevalence rate (9.6%) was significantly higher than the positive 
rate (1.5%) found in rural aboriginal elementary school of San-Min Village at 
Kaohsiung-Hsien. IgG anti-HEV antibodies were widely distributed among all 
age groups, with a significantly higher percentage (13.1%) in the age group of 
46-55 years old.

26) Lin DB, et al. Seroepidemiology of hepatitis E virus infection among preschool 
children in Taiwan. J Med Virol. 2004; 74: 414-8.

 In order to study the seroprevalence of hepatitis E virus (HEV) infection among 
preschool children in Taiwan, a community-based survey was carried out in  
54 kindergartens in 10 urban areas, 10 rural areas, and 2 aboriginal areas randomly 
selected through stratified sampling. Serum specimens of 2,538 preschool  
children were screened for HEV antibodies (anti-HEV) by a commercially 
available enzyme immunoassay. The odd ratios (OR) with 95% confidence 
intervals (CI) were estimated through multiple logistic regression analysis.  
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A total of 86 children were anti-HEV seropositive, giving a prevalence of 3.4%. 
The prevalence of anti-HEV was 3.9% (19 of 484) among aboriginal children, a 
significantly increased seroprevalence compared with that among children who 
lived in urban areas (OR = 1.68; 95% CI = 1.56-2.95; P < 0.05). Females had a 
higher anti-HEV seroprevalence than the males (OR = 1.55; 95% CI = 1.14-2.54; 
P < 0.05). Rates of anti-HEV antibody increased with age in aboriginal areas 
(chi(2) for trend = 5.59, P = 0.02), but decreased with age in non-aboriginal areas. 
The poor water supply system, poor sewage disposal, exposure to wild animals, 
and other environmental conditions in the aboriginal areas might have played a 
role in their infection with HEV in Taiwan.

27) Lin JB, et al. Seroepidemiology of hepatitis A, B, C, and E viruses infection among 
preschool children in Taiwan. J Med Virol. 2006; 78: 18-23.

 Taiwan was a hyperendemic area for hepatitis A and B viruses (HAV and HBV) 
infection before late 1980s. To study the seroprevalence of hepatitis A, B, C, 
and E viruses (HCV and HEV) infection among preschool children in Taiwan, a 
community-based survey was carried out in 54 kindergartens in 10 urban areas,  
10 rural areas, and 2 aboriginal areas randomly selected through stratified 
sampling. Serum specimens of 2,538 preschool children were screened for the 
hepatitis A, C, and E antibodies by a commercially available enzyme immunoassay 
and for HBV markers by radioimmunoassay methods. The multivariate-adjusted 
odd ratios (OR) with their 95% confidence intervals (CI) were estimated through 
the multiple logistic regression analysis. Females had a statistically significantly 
higher HAV seroprevalence than males. The seroprevalence of HCV infection 
increased significantly with age. The larger the sibship size, the higher the 
seroprevalence of HBV infection. Aboriginal children had a significantly higher 
seroprevalence of HBV and HEV infection and lower seroprevalence of HCV 
infection than non-aboriginal children. A significantly higher seroprevalence 
of HBV infection was found in rural children than urban children. There was 
no significant association between serostatus of HAV and HEV infection and 
between serostatus of HBV and HCV infection among preschool children in 
Taiwan. The poor environmental and hygienic conditions in the aboriginal areas 
might play a role in infection with HBV and HEV.

28) Lee CC, et al. Prevalence of antibody to hepatitis E virus among haemodialysis 
patients in Taiwan: possible infection by blood transfusion. Nephron Clin Pract. 
2005; 99: c122-7.

 BACKGROUND/AIMS: A higher prevalence of anti-hepatitis E virus (HEV) in 
non-endemic viral hepatitis such as in Germany has been reported in our previous 
study. The aim of this study was to assess the seroepidemiology of HEV among 
haemodialysis (HD) patients in Shin-Kong Hospital, Taiwan, and to evaluate 
whether there was an increased risk of infection and exposure to HEV even in 
an area of endemic viral hepatitis. METHODS: Serum samples obtained from 
400 Taiwanese patients on chronic HD (group 1), 400 sex- and age-matched 
healthy subjects (group 2) and hospital patients (group 3) were tested for the 
IgG anti-HEV. RESULTS: The prevalence of anti-HEV among the HD patients 
and the healthy controls were 31 and 8.9%, respectively. The difference (22%) 
was statistically significant (p < 0.01). In comparison, the anti-HEV in hospital 
patients was 16%. CONCLUSION: The study indicated a significantly higher 
risk of HEV infection among patients on chronic HD in endemic regions of 
viral hepatitis such as Taiwan. Mostly because of anaemia, HD patients usually 
received packed transfusion (red blood cells) if their haemoglobin was low.  
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It is possible that HEV infection may be transmitted through blood transfusions 
in an endemic area. In such areas, appropriate strategies should be adopted to 
prevent the risk of HEV among HD patients.
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1) Hlady WG. Enterically transmitted Non-A, Non-B hepatitis associated with an 
outbreak in Dhaka. Tropical Doctor. 1990; 20: 130.

2) Hlady WG, et al. Enterically transmitted non-A, non-B hepatitis associated  
with an outbreak in Dhaka: Epidemiology and public health implications.  
Tropical Doctor. 1990; 20: 15-7.

3) Gambel JM, et al. Seroprevalence of hepatitis E virus among United Nations 
Mission in Haiti (UNMIH) peacekeepers, 1995. Am J Trop Med Hyg.  
1998; 58: 731-6.

 Information about the prevalence of hepatitis E virus (HEV) infection is sparse in 
many countries. Following the identification of four cases of acute HEV infection 
among Bangladeshi soldiers, a serologic survey was conducted to determine the 
prevalence of HEV infection among other peacekeepers from the United Nations 
Mission in Haiti (UNMIH) and Haitian civilians. Of the 981 participants in the 
survey, 876 were soldiers from eight UNMIH-participating countries representing 
Asia, Africa, and the Americas, and 105 were Haitian civilians. The prevalence 
of HEV infection by country (from highest to lowest) included Pakistan (62%), 
India (37%), Nepal (37%), Bangladesh (27%), Djibouti (13%), Honduras (6%), 
Guatemala (5%), Haiti (3%), and the United States (2%). More than 90% of 
those surveyed from Guatemala, Haiti, and Honduras, where prevalence data 
has been scarce, appeared susceptible to HEV infection. Future multinational 
missions like the UNMIH might also present unique opportunities to study 
health threats of widespread interest.

4) Da Villa G, et al. Viral hepatitis in the Bhutanese population: preliminary results 
of a seroepidemiological investigation. Res Virol. 1997; 148: 115-7.

 A seroepidemiological study of the prevalence of markers related to the most 
common forms of viral hepatitis was carried out in Bhutan on 1,666 healthy 
people of both sexes, from the general population. A group of 440 pregnant 
women were screened separately. Our results suggest that in Bhutan, hepatitis 
A and hepatitis B are widespread, while there is a low prevalence of hepatitis C 
and E. Anti-HAV (anti-hepatitis A virus) was found in all 171 tested subjects 
over 12 years of age, and anti-HBc (anti-hepatitis B core antigen) in 63.1% of 
1,666 tested people. On the other hand, anti-HEV proved positive in 2.0% 
of 257 tested subjects, and anti-HCV in only 1.3% of 611 tested subjects.  
Hepatitis B surface antigen (HBsAg) was found in 5.9% of the sample from 
the general population (5.2% in children, 5.6% in young people and 6.3% in 
adults) and in 5.4% of the pregnant women. Furthermore, 29.1% of HBsAg-
positive pregnant women were HBeAg- and HBV DNA-positive, too.  

Asia, South
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 Comparing the pregnant women’s prevalence data to those found in children,  
we suggest that the main route of HBV transmission in the Bhutanese population 
is vertical, from mother to child; this finding is important for the implementation 
of a correct anti-HBV vaccination strategy in Bhutan.

5) Khuroo MS. Study of an epidemic of non-A, non-B hepatitis. Possibility of 
another human hepatits virus distinct from post-transfusion non-A, non-B type. 
American Journal of Medicine. 1980; 68: 818-24.

 A common source waterborne epidemic of viral hepatitis was studied in  
Kashmir valley over the six month period from November 1978 to April 1979. 
Highly sensitive serologic tests for hepatitis B and hepatits A failed to reveal 
either one as an etiologic agent of hepatitis. Of 16,620 inhabitants of the area 
screened four times in these six months, viral hepatitis developed in 1.65 per cent. 
In addition, 27.3 per cent of 128 persons who had contacts with patients who 
had viral hepatitis had biochemical features of anicteric hepatitis. The mode of 
spread of the epidemic, length of incubation, clinical features and biochemical 
test results of the patients studied resembled that of hepatitis A. These findings 
were in contrast to that of non-A, non-B hepatitis following transfusion,  
which closely resembles hepatitis B,. The data strongly suggest the possibility of 
another human hepatitis virus and established the fecal oral route of its spread.

6) Skidmore SJ, et al. Hepatitis E virus: the cause of a waterbourne hepatitis outbreak. 
J Med Virol. 1992; 37: 58-60.

 Newly developed assays for antibody to hepatitis E virus (HEV) were used to 
study 114 serum samples collected during an outbreak of enterically transmitted 
hepatitis that occurred in Kashmir in 1978/9. The sera included samples from 
patients with viral hepatitis, anicteric hepatitis, contacts of cases, and unaffected 
persons. A total of 71% of patients with viral hepatitis were found positive for 
anti-HEV specific IgG, and 75% of these were also positive for IgM. These data 
confirm the hepatitis E virus as the causative agent in this outbreak.

7) Chakraborty S, et al. Non-A non-B viral hepatitis: A common-source outbreak 
traced to sewage contamination of drinking water. Journal of Communicable 
Diseases. 1982; 14: 41-6.

8) Tandon BN, et al. An epidemic of non A non B hepatitis in north India.  
Indian Journal of Medical Research. 1982; 75: 739-44.

 A clinical and epidemiological study of an epidemic of viral hepatitis in Azamgarh 
district of Uttar Pradesh was carried out. A total of 152 patients were examined 
clinically, and blood and stool samples were collected from patients at different 
stages of illness, and also from contacts. The study revealed that the epidemic 
started in July, 1979 and continued till March, 1980. Adults above 15 yr of age 
were commonly affected. General mortality was 12% with a higher rate in 
females (20%) than in males (8.4%). Pre-icteric phase was severe and prolonged, 
extending for a week within the icteric phase. HBsAg was positive only in 3.3%. 
Anti-HAV (IgG) was positive in 95%. IgM anti-HAV was negative in all the  
46 samples tested. IgG levels were elevated but IgM and IgA levels were normal. 
Ten stool samples were examined for virus A particles and all were negative.  
It is suggested that this epidemic was due to non-A non-B virus as HBsAg and 
IgM anti-HAV were both negative, and stools in the pre-icteric phase did not 
reveal the presence of virus A particles.



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review182

9) Arankalle VA, et al. Outbreak of enterically transmitted non-A, non-B hepatitis 
among schoolchildren. Lancet. 1988; 2: 1199-200.

10) Naik SR, et al. A large waterborne viral hepatitis E epidemic in Kanpur, India. 
Bull World Health Organ. 1992; 70: 597-604.

 In 1991 the largest epidemic of viral hepatitis E yet reported occurred in  
Kanpur (population, 2.1 million), India. The incidence of icteric hepatitis from 
December 1990 to April 1991 among the inhabitants of 420 randomly sampled 
houses in seven of the city’s 50 wards was 3.76% (138 out of 3666 individuals),  
i.e., an estimated 79,091 persons in the city as a whole were affected. The attack 
rate was higher for males than females (5.3% versus 3.3%; P = 0.013) and for adults 
than children aged < 10 years (4.26% versus 1.29%; P = 0.0006). The incidence of 
hepatitis was higher in those city wards that were supplied with drinking-water 
consisting of a mixture of river Ganges and tubewell water than in those wards 
supplied only with tubewell water (5.6% versus 1.2%; P = 10(-6)). In the mixed-
water areas, the incidence decreased as the drinking-water source changed from 
only tap to both tap and handpump, to only handpump (7.8%, 6.8%, and 4.3% 
respectively; P = 0.023). None of the sera collected from 41 hepatitis patients 
during the epidemic showed evidence of hepatitis virus A or B. There were  
two peaks in the epidemic (in February and April 1991). The first peak was 
probably caused by faecal contamination of river water, indicated by water 
analysis data, and the second, by inadequate chlorination of water in a reservoir. 
There was no evidence of secondary intrafamilial spread.

11) Bandyopadhyay S, et al. An investigation of an outbreak of viral hepatitis in a 
residential area of Delhi. J Commun Dis. 1993; 25: 67-70.

 Epidemiological investigation of a focal outbreak of jaundice in the KD block 
of Pitampura, Delhi during February-March 1992 revealed that 7.0 per cent 
of the population of the block suffered from viral hepatitis. There was no age 
or sex predilection. Epidemiological findings and Serological studies suggest 
that the epidemic was due to Hepatitis E (Enterically transmitted Non A and  
Non B) virus.

12) Bora D, et al. Epidemiology of a jaundice outbreak in Rairangpur town in Orissa. 
Journal of Communicable Diseases. 1993; 25: 1-5.

 A jaundice epidemic broke out in Rairangpur town of Orissa during  
December 1989 to January 1990. The attack rate was 1.2 per cent with 89.8 per 
cent cases among 11-40 years age group. Male-female ratio of cases was 2.3:1.  
The source of infection was traced to contamination of drinking water from 
leakage in the pipe line which was confirmed by a subsequent case control study. 
The outbreak was due to enterically transmitted Non A Non B hepatitis virus.

13) Pal PK, et al. An outbreak of viral hepatitis in a housing complex of north Calcutta. 
Journal of Communicable Diseases. 1994; 26: 88-91.

 In a housing complex of North Calcutta, a sudden outbreak of hepatitis occurred 
between September 1988 and January 1989. Of 620 residents, 8.5 per cent were 
affected. Majority of the cases occurred among the adult population and the 
case fatality rate was 3.8 per cent. The epidemic was common source with 
peak incidence in the month of November. The source of infection was most 
likely drinking water supplied by the Municipal Corporation which was found 
to be contaminated by faecal coli. Epidemic was suspected to be caused by  
enterically transmitted Non A Non B hepatitis virus as the serological testing of 
all 18 blood samples were negative for anti-HAVIgM titre and only one sample 
was positive for HBsAg.
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14) Arankalle VA, et al. Seroepidemiology of water-borne hepatitis in India and 
evidence for a third enterically-transmitted hepatitis agent. Proc Natl Acad Sci 
U S A. 1994; 91: 3428-32.

 Many epidemics of water-borne hepatitis have occurred throughout India.  
These were thought to be epidemics of hepatitis A until 1980, when evidence 
for an enterically transmitted non-A, non-B hepatitis was first reported. 
Subsequently, hepatitis E virus was discovered and most recent epidemics of 
enterically transmitted non-A, non-B hepatitis have been attributed to hepatitis 
E virus infection. However, only a limited number of cases have been confirmed 
by immuno electron microscopy, polymerase chain reaction, or seroconversion. 
In the present study we have performed a retrospective seroepidemiologic 
study of 17 epidemics of water-borne hepatitis in India. We have confirmed that  
16 of the 17 epidemics were caused at least in part by serologically closely related 
hepatitis E viruses. However, one epidemic, in the Andaman Islands, and possibly 
a significant minority of cases in other epidemics, appears to have been caused 
by a previously unrecognized hepatitis agent.

15) Dilawari JB, et al. Hepatitis E virus: epidemiological, clinical and serological 
studies of north Indian epidemic. Indian J Gastroenterol. 1994; 13: 44-8.

 BACKGROUND: A large waterborne epidemic of viral hepatitis occurred 
in the city of Karnal (Haryana) from February to April 1987. An attempt was  
made to study the epidemic clinically, serologically and etiologically.  
METHODS: A house-to-house search of the city was conducted for the 
detection of acute hepatitis cases. Patients willing to give blood samples  
for liver function tests were studied. RESULTS: A total of 1273 persons  
(0.79% of persons surveyed) were affected by viral hepatitis. Of the  
477 clinically and biochemically documented cases, more than 75% were adults, 
while only 11% were less than 10 years old. Children below 15 years of age and 
females had a significantly higher incidence of anicteric hepatitis. Serological 
markers for acute hepatitis A and B viruses were absent in 85% of patients.  
Antibodies to hepatitis E virus (HEV) were detected in 84% of acute phase sera 
studied by indirect immunofluorescence assay. Liver biopsy showed characteristic 
features of cholangitic hepatitis. Three of 19 pregnant females who developed 
hepatitis died. No residual clinical or biochemical abnormality was detected in 
any of the patients followed up for 8 months. This epidemic correlated with the  
timing of unsupervised digging of lanes to provide new tap water connections 
to houses in the congested area of the city. This resulted in damage to the 
sewerage system and leakages which contaminated drinking water supply. 
CONCLUSION: HEV was transmitted by contaminated drinking water in this 
epidemic. Most affected individuals were adults, and recovered without sequelae. 
Affected pregnant women had a worse outcome.

16) Neogi DK, et al. An institutional outbreak of hepatitis E--reported first time 
from Calcutta city. J Commun Dis. 1995; 27: 229-33.

 A sudden outbreak of hepatitis occurred in a micro-epidemic form, amongst the 
staff members of the School of Tropical Medicine, Calcutta, during May-June, 
1995. A total of 21 persons developed jaundice, out of whom 11 members who 
attended the Virology Department and were tested for detection of different 
serological markers of hepatitis by ELISA. All the sera (N = 11) showed evidence 
of non-A, non-B infection by process of exclusion and 9 of the above sera showed 
evidence of anti-HEV when tested specifically. This is the first documented 
outbreak of viral hepatitis in respect of Calcutta.
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17) Singh V, et al. Routes of transmission in the hepatitis E epidemic of Saharanpur. 
Trop Gastroenterol. 1998; 19: 107-9.

 A large waterborne epidemic of hepatitis E occurred in the city of Saharanpur 
(Uttar Pradesh, India) between December 1992 and April 1993. A random 
survey was conducted in the affected area of Saharanpur. Source of water supply,  
number of family members, number and characteristics of affected persons were 
noted. Blood, stool and water samples were collected. The incidence of hepatitis 
was 14% in the affected area of the city. A total of 3682 individuals were affected 
with the disease. Attack rate for adults was significantly higher than the children 
aged < 15 years (17% vs 7%; p < 0.0001). Among the adults, the attack rate was 
higher for males than females (23% vs 12%; p < 0.0001). The incidence of hepatitis 
was greater in persons using the municipal water supply (17%) as compared 
to hand pump (0.9%) or tubewell water (0%). There was a single peak in the 
epidemic. Of the 56 fresh cases, 38 (64%) occurred within two weeks, 14 within 
2-4 weeks and 4 within 4-6 weeks of index cases. Serologic markers for acute 
hepatitis A, B and C were absent. IgM anti-HEV was positive in 20 out of 24 sera 
tested. Immune electron microscopy detected 27-34 nm virus-like particles (VLPs) 
in 2 of 8 stool specimens and in 1 of 3 water samples. The epidemic occurred due 
to leakage of municipal water supply pipes passing through the sewerage holes. 
A large waterborne epidemic of hepatitis E resulted due to contaminated water 
supply. VLPs were detected in water. Adults and males were commonly affected. 
There was no person-to-person spread.

18) Prakash C. Serological diagnosis of jaundice epidemics in India. Southeast Asian 
J Trop Med Public Health. 1998; 29: 497-502.

 Enterically transmitted non-A, nonB- hepatitis (ET-NANBH) is a major public 
health problem in India, where the endemicity of this disease is high and poor 
public sanitation coupled with compromised quality of drinking water leads to 
major and minor outbreaks. Sophisticated technics for characterization of hepatitis 
E virus (HEV) are not easily available/affordable, resulting in continuation of the 
diagnosis of NANBH for most epidemics. This study attempts to serologically 
determine the etiology of epidemics of NANBH in India. Eighteen outbreaks 
of jaundice occurring in various regions of India over a period of twenty months 
were selected for this laboratory based study. Representative cases of each 
outbreak were subjected to detailed serological investigation for immunological 
markers of viral hepatitis. Each serum sample was tested for the immunological 
markers of acute or recent infection with hepatitis A or B viruses (anti-HAV-
IgM, HBsAg and anti-HBc-IgM) by Macro ELISA (Abbott).The sera found 
to be negative for these three markers ie non-A, non-B hepatitis (NANBH)  
sera were further tested for anti-HEV by Macro ELISA (anti-HEV EIA, Abbott).  
A highly significant number of NANBH sera were reactive for anti-HEV in case 
of almost all the outbreaks. The lowest figure for anti-HEV positivity in NANBH 
sera of outbreak was compared with anti-HEV positivity in the controls and 
found to be significantly high. It was concluded that anti-HEV is an important 
marker revealing probability of the NANBH outbreak being due to HEV.
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19) Aggarwal R, et al. Role of travel as a risk factor for hepatitis E virus infection in 
a disease-endemic area. Indian J Gastroenterol. 2002; 21: 14-8.

 BACKGROUND: We undertook epidemiologic and laboratory studies during 
an epidemic of acute hepatitis in Sindri town, in District Dhanbad, Bihar in 1998. 
METHODS: A sample survey covering 201 randomly selected houses in the 
town was conducted during the epidemic, and records of patients admitted to the 
only large hospital in this town were reviewed. We also tested serum and stool 
specimens from some of the affected persons for hepatitis E virus (HEV) RNA 
and IgM anti-HEV antibodies. RESULTS: Of the 1088 persons residing in the 
surveyed houses, 82 (7.54%) had developed acute hepatitis during the outbreak. 
Attack rate was higher among male residents than among female residents  
(71/604 vs. 11/484; 11.75% vs. 2.27%; relative risk [RR] 5.17 [95% confidence 
interval 2.77-9.65]; p<10(-6)) and was the highest in the 10-29 year age 
group. Hospital admission data showed similar age and gender distribution.  
Disease occurrence had no relation with source of drinking water (handpump 
7.56% vs. municipal tap 7.53%; p=ns), or with habit of boiling (RR 1.10  
[0.61-1.98]; p=ns) or filtering (RR 0.59 [0.33-1.06]; p=ns) water before drinking. 
Jaundice occurred more frequently among persons who had traveled outside 
Sindri town during the last two months than among those who had not  
(26.4% vs. 4.7%; RR 5.67 [3.81-8.43]; p<10(-6)); this risk persisted after correction 
for age (Mantel-Haenszel weighted OR 6.74 [4.12-11.01]; p<10(-6)). Men traveled 
more frequently than women and were more often affected. In multivariate 
analysis, travel and male gender were the only two independent risk factors. 
Data from a hospital in a neighboring large city, Dhanbad, suggested that there 
was an outbreak of hepatitis in that city too at the same time. Seventy-three of 
the 1088 study subjects had history of jaundice in the past; disease attack rate 
among these persons (9.6%) was similar to that among those without such history 
(7.5%; RR 1.31 [0.49-2.98]; p=ns). Of the 13 sera tested, 10 were positive for IgM 
anti-HEV. HEV RNA was detected in 9 of the 12 stool specimens and 10 of the 
13 sera tested. CONCLUSIONS: The hepatitis epidemic in Sindri was caused 
by HEV and had several features resembling those of previous HEV epidemics. 
However, the occurrence of hepatitis E showed a strong relationship with history 
of travel, a finding not hitherto described.

20) Banerjee A, et al. Outbreak of viral hepatitis E in a regimental training centre. 
Medical Journal Armed Forces India. 2005; 61: 326-9.

 BACKGROUND: An outbreak of viral hepatitis occurred in a regimental centre 
with 265 cases occurring during a 3 months period. METHODS: 190 serum 
samples were tested for IgM antibodies against viral hepatitis E by Enzyme 
Immuno Assay (EIA) and for antibodies against Hepatitis A and Hepatitis B 
viruses. Epidemiological investigation comprised review of surveillance data,  
filling up epidemiological case sheet, sanitary survey, inspection of water supplies 
and bacteriological examination of water for coliforms. RESULT: 97.4% of 
the serum samples were positive for IgM antibodies against Hepatitis E virus.  
Two leaks were detected in water pipelines, which were passing through 
contaminated areas around improperly functioning septic tanks and soak pits. 
The attack rate among recruits being supplied water through leaking pipelines was 
11.1% whereas it was 2.89% in those not directly exposed. This difference was 
statistically significant (p<0.001). Bacteriological examination of water showed 
a high coliform count. CONCLUSIONS: The outbreak of viral hepatitis E 
occurred due to sewage contamination of water pipelines.
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21) Sarguna P, et al. Outbreak of acute viral hepatitis due to hepatitis E virus in 
Hyderabad. Indian J Med Microbiol. 2007; 25: 378-82.

 PURPOSE: A waterborne outbreak of viral hepatitis occurred in the old  
city of Hyderabad from March through August 2005. An attempt was 
made to study the outbreak clinically, serologically, and etiologically.  
METHODS: Five hundred and forty-six clinically and biochemically 
documented cases were screened for the hepatotropic viral markers,  
hepatitis A, B, C, and E by the ELISA method. Their demographic characteristics 
and outcomes were analyzed. Point source contamination of the water supply 
with sewerage was identified. RESULT: Our data confirms hepatitis E as 
the major cause of the outbreak (78.57%). Occasionally, mixed infection of  
HEV-HAV (5.31%) or HEV-HBV (0.91%) was detected in the present series 
of acute viral hepatitis. CONCLUSIONS: HEV was confirmed as the major 
etiological agent in this outbreak that was transmitted by contaminated drinking 
water. The study highlights the importance of screening for both enterically 
transmitted hepatotropic viral markers as well as the parenterally transmitted 
hepatotropic viral markers during outbreaks of acute viral hepatitis.

22) Khuroo MS, et al. Acute sporadic non-A, non-B hepatitis in India. American 
Journal of Epidemiology. 1983; 118: 360-4.

 A total of 293 sporadic cases of acute viral hepatitis were identified in  
Kashmir, India, from April 1979 to December 1981; 44 (15%) were found 
serologically to be hepatitis A, 94 (32%) hepatitis B, and 155 (53%) non-A, 
non-B type. The non-A, non-B hepatitis observed was a disease of young adults  
(29.8 +/- 15 years) with slight male predominance (1.4:1). Six of the 155 non-A, 
non-B cases had history of prior parenteral exposure, while 51 (33%) had a 
recent contact with another case of jaundice, suggesting that this form of hepatitis 
was spread by person-to-person contact. Fulminant hepatic failure occurred in  
19 cases, and six (31.5%) of the 19 cases occurred in pregnant women.  
None of 90 non-A, non-B cases followed up six months later had developed 
chronic hepatitis. The acute sporadic non-A, non-B hepatitis described in Kashmir 
resembles epidemic non-A, non-B hepatitis epidemiologically and seems to be 
distinct from the non-A, non-B hepatitis described in the West.

23) Bal V, et al. Virological markers and antibody responses in fulminant viral hepatitis. 
Journal of Medical Virology. 1987; 23: 75-82.

 Clinical profiles, serological markers, and antibody responses to antigens of 
hepatitis B virus (HBV) were studied in patients with fulminant viral hepatitis. 
Whereas hepatitis A and B were found to be uncommon causes (6.9% and 
12.2%, respectively), non-A, non-B (NANB) hepatitis was found to be the most 
common cause of fulminant hepatitis (80.9%). As against this, the incidence of 
hepatitis B and NANB hepatitis was very similar in nonfulminant acute viral 
hepatitis in adults (41.2% and 51.9%, respectively). Pregnancy with labour was 
an important precipitating factor for development of fulminant hepatitis of the 
NANB type only; 32% of fulminant NANB hepatitis patients were pregnant 
women and 22.6% had a history of labour preceding hepatic coma. Only 0.8% 
of nonfulminant NANB hepatitis cases were pregnant women. Another major 
precipitating factor for the development of the fulminant form of NANB hepatitis 
was concomitant chronic HBV carrier state. A total of 38.6% of fulminant NANB 
hepatitis patients were HBV carriers, whereas only 19.2% of nonfulminant acute 
NANB hepatitis cases were HBV carriers. Sera of 32 chronic HBV carriers with 
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fulminant NANB hepatitis and 10 cases of fulminant hepatitis B were tested for 
delta antibody, and all were nonreactive. The antibody responses of the fulminant 
hepatitis B patients to the antigens of HBV were found to be greater compared 
to those of patients with nonfulminant acute hepatitis B. Antibody responses 
of chronic HBV carriers with fulminant NANB hepatitis to antigens of HBV 
were found to be depressed in comparison with those of chronic asymptomatic 
carriers.

24) Nayak NC, et al. Aetiology and outcome of acute viral hepatitis in pregnancy. 
Journal of Gastroenterology and Hepatology. 1989; 4: 345-52.

 The aetiologic types of sporadic acute viral hepatitis in 169 pregnant women 
were compared with those of 70 non-pregnant women and 287 adult men. 
The majority of pregnant women (87.6%) came with acute hepatitis in the last 
trimester of pregnancy. Non-A,non-B (NANB) hepatitis accounted for 81.6% of  
hepatitis during pregnancy in comparison with 48.6% in non-pregnant women 
and 57.1% in adult men. Hepatitis A was extremely uncommon during pregnancy. 
Hepatitis B infection accounted for 17% of all cases in pregnant women compared 
with 45% in controls. Acute viral hepatitis in pregnancy had a poor outcome as 
assessed by maternal and/or fetal mortality (28.5%). The outcome was equally bad 
in hepatitis NANB and hepatitis B. Pregnant women generally had significantly 
lower immunoglobulin levels in comparison with non-pregnant women. In acute 
NANB hepatitis during pregnancy, serum IgG and IgM levels were lower and 
higher, respectively, compared with those in non-pregnant women and pregnant 
women with acute hepatitis B. It is suggested that an immune suppression during 
pregnancy might be responsible for increased susceptibility to acute NANB 
viral hepatitis, which, by itself, seems to induce only a transient acute phase IgM 
response.

25) Khuroo MS, et al. Spectrum of hepatitis E virus infection in India. J Med Virol. 
1994; 43: 281-6.

 A solid phase enzyme linked immunosorbent assay (ELISA) that detects IgM 
and IgG to hepatitis E virus (HEV) was used to study seroepidemiology in  
40 healthy subjects and 227 consecutive patients with liver diseases in an endemic 
area. Fifty-two of the liver diseases patients (22.9 percent) had acute hepatitis 
E. In contrast, none of the 40 healthy subjects were positive for IgM anti-HEV, 
validating the ELISA assay. Twenty-three of 25 (92%) patients with epidemic 
non-A, non-B hepatitis were confirmed as having acute hepatitis E. Only 1 of 
the 10 patients with sporadic, fulminant hepatic failure of non-A, non-B, non-C 
etiology was positive for IgM anti-HEV. Five (31.2%) of the 16 patients with 
acute hepatitis in HBsAg carriers were positive for IgM anti-HEV. One patient 
with acute hepatitis B was coinfected with acute hepatitis E. Acute hepatitis was 
a disease of the adult population, with peak attack rates in the second and third 
decades of life. This disease was seen in only 4 (16%) of the 25 patients with acute 
viral hepatitis occurring below 14 years of age. Cholestasis was predominant in 
25% of patients, enzyme elevation was monophasic, and all patients had clinical 
and biochemical recovery from the disease. The data suggest that the majority 
of patients with acute sporadic non-A, non-B, non-C hepatitis in India have 
hepatitis E. However, fulminant hepatic failure to sporadic nature is rarely from 
hepatitis E.
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26) Nanda SK, et al. Etiological role of hepatitis E virus in sporadic fulminant 
hepatitis. J Med Virol. 1994; 42: 133-7.

 Non-A, non-B hepatitis viruses have been implicated as the etiological 
agent(s) in up to 60% of patients with fulminant hepatitis. These agents are 
reported to induce a higher mortality than other causes of fulminant hepatitis.  
Hepatitis E virus (HEV) and hepatitis C virus (HCV) at present constitute 
the major identifiable non-A, non-B hepatitis agents. Of these, HEV has been 
established as the sole cause of epidemic hepatitis in Afro-Asian countries,  
and fulminant hepatitis has been recorded during such epidemics. However,  
in sporadic cases, the etiological role of HEV in fulminant hepatitis has remained 
uncertain. The role of HCV in acute liver disease and fulminant hepatitis remains 
unclear. The present study was undertaken to investigate the association of  
HEV and HCV in patients with fulminant hepatitis by direct detection of the 
viral genome using reverse transcription-polymerase chain reaction (RT-PCR). 
Serum samples from 50 serologically identified non-A, non-B fulminant hepatitis 
cases negative for cryptic hepatitis B virus (HBV) infection examined via PCR 
were tested for HEV and HCV RNA using RT-PCR. For HEV primers from the 
nonstructural region (ORF-1) were used, and for HCV primers from the highly 
conserved 5’ untranslated regions were used. The products were analysed using 
agarose gel electrophoresis and confirmed by hybridisation with radiolabelled 
internal oligonucleotide probes. HEV was detected in 31 (62%) of the  
50 fulminant non-A, non-B hepatitis cases. In 18 (36%) cases, HCV RNA was 
detected. In 11 (22%) of the HCV cases, the HEV genome was also amplified. 
In 20 (40%) cases, HEV was detected alone.(ABSTRACT TRUNCATED AT 
250 WORDS)

27) Arankalle VA, et al. Contribution of HEV and HCV in causing fulminant non-A, 
non-B hepatitis in western India. J Viral Hepat. 1995; 2: 189-93.

 During 1990, 38 patients with fulminant non-A, non-B hepatitis (NANB) died 
in Government Medical College Hospital, Aurangabad. Serum samples from 
these patients were tested for antibodies to hepatitis C virus (anti-HCV) and  
IgM antibodies to hepatitis E virus (IgM-anti-HEV). All samples were also 
subjected to polymerase chain reaction (PCR) for the detection of HBV DNA, 
HCV RNA and HEV RNA. None of the patients had circulating anti-HCV 
antibodies; three had HCV RNA. Based on anti-HEV-IgM positivity 14 patients 
(37%) could be diagnosed as suffering from hepatitis E. None was positive for 
HEV RNA. In the absence of serological markers, HBV DNA was present in 
three cases. None of the HBV DNA positive patients had anti-delta antibodies. 
Dual infections (HBV with HEV, and HBV with HCV) were seen in two cases. 
The aetiology of half of the NANB cases could not be assigned to the known 
hepatitis viruses using current techniques.

28) Arora NK, et al. Acute viral hepatitis types E, A, and B singly and in combination 
in acute liver failure in children in north India. J Med Virol. 1996; 48: 215-21.

 The aetiological agents responsible for, and the outcome of, acute liver failure 
were investigated prospectively in 44 children (29 males, 15 females) attending 
a tertiary health care facility in India. The children were between the ages of  
2 months and 13 years. Studies for viral infections and other etiologies could be 
carried out in 40 patients. Specific aetiological labels were possible in 35 (87.5%) 
patients. Thirty (75%) had evidence of acute viral hepatitis. Acute hepatitis E 
virus (HEV) infection was found in a total of 18 children, with hepatitis A (HAV) 
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in 16, hepatitis B in 5, and C in 1. Seven had isolated infection with hepatitis E, 
five with A, and four with B. Nine had both E and A infection. Superinfection 
of HEV was observed in a child with Indian childhood cirrhosis (ICC).  
Acute HEV infection was confirmed by immunoblot assay in all the patients and 
in eight of these, HEV-RNA was also detected in the serum. HAV was involved 
in 37.5% of cases with isolated infection in 10% (4 of 40). The aetiological 
factors associated with acute liver failure, apart from HAV and HEV, were other 
hepatotropic viruses (22.5%), Wilson’s disease (5%), ICC (5%), and hepatotoxic 
drugs (7.5%). In five patients, no serological evidence of acute viral hepatitis 
could be found, neither did the metabolic screen yield any result. It was observed 
that enterically transmitted hepatitis viruses (HAV and HEV) were associated 
with 60% of acute hepatic failure in children. Mixed infection of HAV and 
HEV formed the single largest aetiological subgroup. In developing countries,  
where hepatitis A and E infections are endemic, severe complications can arise in 
the case of mixed infection. This may contribute to most of the mortality from 
acute liver failure during childhood.

29) Singh J, et al. Epidemiology of endemic viral hepatitis in an urban area of  
India: a retrospective community study in Alwar. Bull World Health Organ. 
1997; 75: 463-8.

 In a community study during a reference period of 1 year, 192 cases of jaundice 
were detected in an urban population of 69,440 in Alwar, Rajasthan. Detected by 
paramedics and confirmed by physicians, these cases gave an annual incidence 
of 2.76 (95% CI: 2.37-3.15) per 1000 population. At least one of these patients 
died, giving a case fatality ratio of 0.6%. The jaundice cases occurred in all areas 
investigated, and affected all socioeconomic strata. About 94% of the affected 
families had only single cases. Although cases occurred throughout the year,  
more than 59% occurred during June-September, which are the summer and 
monsoon months. The incidence was highest (5.23 per 1000) among under-5-
year-olds and declined progressively and significantly thereafter. Males had a 
higher incidence than females at all ages; the differences were not significant.  
Blood samples from 56 cases who had jaundice in the last 3 months of the reference 
period were tested for markers of viral hepatitis. Of these, 18 (32.1%), 1 (1.8%),  
0, 2 (3.6%), and 4 (7.1%) were found to have hepatitis A, B, C, D and E, 
respectively. The etiology of the remaining 31 cases (55%) could not be established;  
previously, they would have been included in the NANB (non-A, non-B) 
category, inflating its proportion. Hepatitis A (HA) was the predominant type; 
being comparatively mild, it is perhaps underrepresented in hospital-based data. 
Many HA cases were in adults, which may be the beginning of an age shift of HA 
to the right owing to improvements in living standards of the study population. 
Five cases were carriers of hepatitis B virus (HBV), indicating the importance of 
HBV infection in India as well. Finally, the study found the annual incidence of 
laboratory-supported cases of viral hepatitis to be 1.24 (95% CI: 0.98-1.5) per  
1000 population, which suggests that it is a major public health problem in 
India.

 PIP: To improve understanding of the epidemiology of endemic viral hepatitis 
in urban India, a retrospective analysis was conducted of the prevalence of 
this disease in 69,440 residents of Alwar, Rajasthan State, in 1994. A total of  
192 cases of jaundice were detected during the 12-month study period,  
for an annual incidence of 2.76/1000 population. Almost 60% of these 
cases occurred during the summer and monsoon months (June-September),  
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suggesting a feco-oral mode of transmission. Jaundice incidence was highest 
(5.23/1000) in children under 5 years of age, but no patterns emerged on the 
basis of socioeconomic status. 26 (14%) of those with jaundice had 1 or more 
risk factors for parenterally transmitted viral hepatitis (e.g., multiple injections, 
surgery) within 6 months of the onset of jaundice. Analysis of serum samples 
from 56 cases whose jaundice had appeared in the previous 3 months confirmed 
viral hepatitis in 25 (44.6%), for an annual incidence of 1.24/1000 population. 
The incidence of hepatitis markers in these cases was as follows: hepatitis A  
(18 cases, or 32.1%), hepatitis B (1 case, or 1.8%), hepatitis C (no cases),  
hepatitis D (2 cases, or 3.6%), and hepatitis E (4 cases, or 7.1%). The etiology 
of the remaining 31 cases (55%) could not be established. A follow-up of  
181 jaundice patients in 1995 indicated that 1 had died (case fatality ratio, 
0.6%) and 3 still had jaundice. The finding in this population-based study of 
a preponderance of hepatitis A infection stands in contrast to the high rate of 
hepatitis B found in hospital-based studies and suggests that the incidence of 
the relatively mild hepatitis A infection may have been underestimated in the 
latter studies.

30) Kar P, et al. Etiology of sporadic acute and fulminant non-A, non-B viral hepatitis 
in north India. Indian J Gastroenterol. 1997; 16: 43-5.

 BACKGROUND: Viral hepatitis is a major public health problem in India.  
AIM: To investigate the association of various hepatitis viruses in patients with 
acute liver diseases in north India. METHODS: One hundred and thirteen 
patients with acute viral hepatitis (AVH; n = 70) or fulminant hepatic failure 
(FHF; N = 43) were evaluated for the presence of hepatitis A, B, C and E virus 
infection. Hepatitis C virus (HCV) testing was done using second-generation 
anti-HCV ELISA test and reverse transcriptase polymerase chain reaction 
(PCR) for the detection of HCV RNA in the serum of patients with non-A, 
non-B (NANB) hepatitis. Detection of IgM anti-HEV antibody was done in 
patients found negative for the above viruses (n = 53). RESULTS: Hepatitis 
A and B viruses accounted for 3.5% and 42.5% of the 113 cases, respectively.  
HCV infection accounted for 12% of the NANB cases with AVH and 15.5% 
with FHF. PCR was more useful than serological tests for the detection of 
HCV infection. HEV infection accounted for 49% of the NANB, non-C cases 
with AVH and 25% with FHF; pregnant women with HEV infection had a 
fulminant course. No etiological agent could be established in 28.3% of cases. 
CONCLUSION: HEV is the most important cause of NANB hepatitis; hepatitis 
B virus is still a major concern, while HCV is not an important cause of acute 
viral liver disease in India.

31) Malathi S, et al. Clinical and viral marker pattern of acute sporadic hepatitis in 
children in Madras, South India. J Trop Pediatr. 1998; 44: 275-8.

 One hundred and twenty-seven children who presented with features of 
acute hepatitis during the period February 1995 to January 1996 were studied.  
Specific aetiologic agents were identified in 89 per cent. Of these, 67.7 per cent 
were due to a single virus, whereas 21.3 per cent were due to two or more hepatitis 
viruses. Hepatitis A virus (HAV) was the sole infecting agent in 38.6 per cent 
of cases, hepatitis B virus (HBV) in 13.4 per cent of cases, and hepatitis E virus 
(HEV) in 15.7 per cent of cases. Mixed infections were due to HAV and HBV 
co-infection (7.1 per cent), HAV and HEV (13.4 per cent), and the combination 
of HAV, HBV, and HEV (0.8 per cent). In 11 per cent, none of the markers  
(HAV to HEV) were identified. Acute sporadic hepatitis in children can occur due 
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to a single hepatitis virus type or, at times, due to co-infection with a combination 
of two enterally transmitted viruses or enteral and parenterally transmitted 
viruses. Improving personal hygiene and active immunization are essential in the 
prevention of these viral illnesses. This study was done in a referral centre and 
hence we report a higher morbidity (13.4 per cent) and mortality (12.6 per cent) 
rate in all groups of infection. Hence, apart from the viruses, factors such as the 
age of the child, nutritional status, and treatment taken prior to hospitalization 
should be taken into consideration to predict the prognosis in a given child.

32) Madan K, et al. Detection of hepatitis C and E virus genomes in sera of 
patients with acute viral hepatitis and fulminant hepatitis by their simultaneous 
amplification in PCR. J Gastroenterol Hepatol. 1998; 13: 125-30.

 A study was undertaken to investigate the role of hepatitis C virus (HCV) and 
hepatitis E virus (HEV), either alone or together, in the causation of sporadic acute 
viral hepatitis (AVH) and fulminant hepatitis (FH) by simultaneous detection 
of their genomes in serum samples using the reverse transcription and nested 
polymerase chain reaction (RT-PCR). A total of 50 patients were enrolled in the 
study of which 34 had AVH and 16 had sporadic FH. The serum samples were 
first tested for hepatitis B surface antigen (HBsAg) and immunoglobulin (Ig)M 
antibodies against hepatitis A virus (HAV), hepatitis B core antigen (HBcAg) and 
HEV and also antibodies against HCV using commercially available enzyme-
linked immunosorbent assay (ELISA) kits. All samples were then subjected to  
RT-PCR using primers for both HCV and HEV simultaneously in the same 
reaction mixture. Hepatitis C or hepatitis E was diagnosed when either 
the antibodies or PCR or both were positive for the respective viruses.  
Evidence of hepatitis C was present in six of the 34 (17.6%) cases of AVH and 
two out of 16 (12.5%) cases of FH. Four patients in the AVH group and one of 
the fulminant hepatic failure (FHF) group were found to be positive by PCR 
and the rest by serology. But as a sole aetiological agent, HCV infection was 
found in only one (2.9%) case of AVH and in none of the FHF cases. Evidence 
of HEV infection was found in 22/34 (64.7%) and 8/16 (50%) cases of AVH and 
FHF, respectively. Excluding co-infection with other viruses, HEV was found to 
be the sole aetiological agent in 15/34 (44.1%) of AVH and 7/16 (43.7%) cases 
of FHF. In five (10%) (four AVH and one FHF) of the 50 cases, evidence of 
infection with both HCV and HEV was present. But only in two of these five 
cases, genomes of both HCV and HEV were co-amplified. In seven (four AVH 
and three FHF) out of 50 (14%) cases, no known viral agent could be detected. 
Our results suggest that HEV is the most common aetiological agent for both 
acute viral hepatitis and fulminant hepatic failure and that HCV is a rare cause 
of acute liver diseases although along with other viruses, evidence of either 
present or past HCV infection may be present in a substantial number of cases. 
Furthermore, advanced-stage pregnancy appears to be a potential risk factor for 
HEV infection and high rate of mortality in women. The study suggests that the 
method of simultaneous amplification of both HCV and HEV genomes could 
reduce the time, labour and cost involved in diagnostic work up of acute liver 
disease patients.
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33) Radhakrishnan S, et al. Prevalence of enterically transmitted hepatitis viruses 
in patients attending a tertiary--care hospital in south India. Indian J Pathol 
Microbiol. 2000; 43: 433-6.

 The prevalance of enterically transmitted hepatitis viruses, namely, hepatitis A 
virus (HAV) and hepatitis E virus (HEV) were studied in 404 patients with acute 
hepatitis attending a tertiary-care hospital in south India. Presence of current 
HAV/HEV infection was ascertained by the demonstration of IgM antibodies. 
In 381 patients tested for both agents, HAV IgM was present in 51(13.3%) and 
HEV IgM present in 66(17.3%). There was dual infection in 3 males (0.8%).  
HEV infection was seen mostly in older children and adults with only 5.5% 
occurring in children < 12 years of age. HAV infection was commonly seen to 
occur in < 12 years of age group (52.7%). One hundred and twenty-six patients 
were from the Vellore region, among whom HAV and/or HEV aetiology was 
observed in 28.5%. In this region there did not appear to be any correlation 
between occurrence of acute hepatitis due to these viruses and rainfall or 
environmental temperature. Acute hepatitis due to enteric hepatitis viruses was 
seen throughout the year.

34) Jaiswal SP, et al. Viral hepatitis during pregnancy. Int J Gynaecol Obstet. 2001; 
72: 103-8.

 OBJECTIVE: A great degree of controversy prevails over the existing reports 
on the severity and outcome of acute viral hepatitis (AVH) during pregnancy. 
The present study describes the outcome of AVH associated with pregnancy.  
A correlation was also assessed for gestation period, viral etiology and outcome 
of AVH. METHOD: The serum samples of 273 females with viral hepatitis 
(age group 18--23 years) were included in the study. Among them, 127 females 
were pregnant and 146 were non-pregnant cases (as a control group). The 
sera were screened for seromarkers of the hepatitis A virus (HAV) through 
to the hepatitis E virus (HEV) by the latest available generation ELISA kits.  
Among the 127 pregnant females, 83 were AVH cases, while 44 were fulminant 
hepatic failure (FHF) cases. Among the 146 non-pregnant females, 129 were AVH 
and 17 were FHF cases. RESULT: Among the AVH pregnant females, 73 (57.5%) 
had HEV infection. Fifty-eight percent of the HEV infected pregnant females 
were associated with FHF. Among non-pregnant females HEV was documented 
in 67 (46%) cases. HBV infection was observed in 19% and 18% of the pregnant 
and non-pregnant females, respectively. Twenty percent of the pregnant and  
33% of the non-pregnant females remained non-reactive for seromarkers of 
HAV-HEV. The mortality rate was highest (56%) among HEV infected FHF 
cases during third trimester of pregnancy. The chi(2) test was applied to check the 
statistical significance for the differences over the prevalence in various groups. 
CONCLUSION: In the present study, HEV was found to be the chief etiological 
agent, associated with higher morbidity and mortality. However, the incidence 
of HEV in pregnant females was not significantly different from non-pregnant 
females. The prevalence of HAV, HCV and HDV were very low in the study.  
An increased incidence of FHF was noted among HEV infected pregnant females, 
while infection with an agent other than A-E was commonly associated with 
FHF among non-pregnant females.
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35) Singh S, et al. Outcome of hepatitis E virus infection in Indian pregnant women 
admitted to a tertiary care hospital. Indian Journal of Medical Research.  
2001; 113: 35-9.

 BACKGROUND & OBJECTIVES: Information on the incidence and  
prevalence of hepatitis E virus (HEV) infection in Indian pregnant women 
is scanty. Only a few studies have been done so far to document the vertical  
route of transmission of this virus. We therefore studied the prevalence of 
HEV infection in pregnant women with hepatitis and the outcome of their 
pregnancy. METHODS: Fifty pregnant women with clinical hepatitis were 
included in the study. After informed consent, their blood samples were 
tested for potential causes of hepatitis including hepatitis A, B, hepatitis C, 
and hepatitis E infections. RESULTS: Of the 50 cases, 20 (40%) patients 
were found to be positive for IgM anti-HEV (group A) and 30 (60%) were 
negative for IgM anti-HEV antibodies (group B). Overall 19 patients were in 
their second trimester while 30 were in third trimester. Of these 52.6 per cent 
(10/19) of those in second trimester and 50 per cent (15/30) in third trimester 
had fulminant hepatic failure (FHF). Only one patient presented in the  
first trimester who had acute viral hepatitis (AVH) and recovered completely.  
Of the HEV infected women, 70 per cent were in their third trimester and 
remaining 30 per cent in second trimester of pregnancy. A similar percentage 
of patients i.e., 14 of 20 (70%) manifested with FHF while 6 (30%) had acute 
hepatitis leading to recovery. The percentage of women with FHF and acute 
hepatitis was 36.6 and 63 per cent, respectively, in group B. Upon follow up all 
the 13 of the 14 HEV infected patients with FHF expired and only one delivered 
a male baby during the illness. The fatality rate in HEV infected patients was 
not different between the second and third trimesters (66.6% vs. 71.43%, 
respectively). INTERPRETATION & CONCLUSIONS: This study suggests 
that HEV causes high mortality in pregnant women as compared to non-HEV 
infected pregnant women. This pilot study indicates that steps should be taken 
to prevent HEV infection during pregnancy.

36) Kaur R, et al. Etiology of endemic viral hepatitis in urban North India.  
Southeast Asian J Trop Med Public Health. 2002; 33: 845-8.

 This study was carried out to determine the presence of markers of hepatitis 
viruses in patients with acute liver disease. Coinfection of HAV, HBV, HCV,  
and HEV was studied. Sera from 306 patients with a clinical diagnosis of acute 
liver disease were tested for the presence of anti-HAV antibody, HBsAg, anti-HBc 
antibody, anti-HBs antibody, anti-HCV antibody and IgM anti-HEV antibody 
by ELISA. Liver function tests were correlated with the presence of infection. 
Of the 306 cases, 7 (2.3%) had IgM anti-HAV, 9 (2.9%) had IgM anti-HBc,  
37 (12.1%) had HBsAg, 84 (27.4%) had anti-HBs, 10 (3.3%) were HCV 
infected and 63 (20.6%) had IgM anti-HEV. There was no significant difference 
in the clinical and liver function profiles of infected and uninfected patients.  
Similarly, no difference was observed in cases coinfected with more than one 
virus compared with those infected with a single pathogen. HEV had the highest 
prevalence amongst our cases. There was no difference in the clinical profiles 
of patients with non-A, non-B, non-C, non-E hepatitis by antibody assays and 
testing for viremia could be helpful in making the correct diagnosis.
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37) Poddar U, et al. Changing spectrum of sporadic acute viral hepatitis in Indian 
children. J Trop Pediatr. 2002; 48: 210-3.

 From August 1997 to January 2000, 172 children (< or = 14 years) with acute viral 
hepatitis were studied. Their clinical features, investigations and outcome were 
noted. Viral markers (IgM anti-HAV, IgM anti-HEV, HBsAg and anti-HCV) 
were measured by ELISA using commercial kits. The mean age of these children 
was 5.6 +/- 2.9 (range, 4 months to 14 years) with a male to female ratio of 120:52. 
Prodromal symptoms were present in 161 (94 per cent) and icteric hepatitis was 
diagnosed in 168 (98 per cent) cases. Splenomegaly was noted in 53 (31 per cent), 
ascites in 52 (30 per cent) and encephalopathy (ALF) in 56 (32.6 per cent) cases. 
Sixteen (31 per cent) children with ascites had spontaneous bacterial peritonitis 
(SBP). Fifteen (27 per cent) children with encephalopathy died. Viral markers 
were positive in 166 (96.5 per cent) and they were: A in 111 (64.5 per cent), E in 
28 (16.3 per cent), B in 13 (7.6 per cent), A + E in 12 (7 per cent), A + E + C and 
A + C in one each. Mortality in acute liver failure was more when associated with 
SBP (100 per cent) than without (20 per cent) (p < 0.001). We conclude that HEV 
is the second most common cause of sporadic acute viral hepatitis in children. 
Atypical presentations, such as splenomegaly, ascites, and SBP were present in 
virtually one-third of cases. In cases of ALF, the presence of ascites and SBP 
depicts a worse outcome.

38) Kaur H, et al. Spectrum of acute viral hepatitis and its clinical outcome-a study 
from Ludhiana, Punjab. Indian J Med Sci. 2003; 57: 71-5.

 This study was carried out to find the etiological spectrum and clinical profile of 
acute viral hepatitis in Ludhiana. Hepatitis E was encountered most frequently 
(44.56%) followed by hepatitis B (29.7%), whereas hepatitis D occurred 
least frequently (0.99%). The age group most commonly affected was 20-30 
years(32,67%) followed by 30-40 years (23.76%). Males showed higher incidence 
as compared to females in the ratio of 62.4:37.6. The most frequent clinical features 
were anorexia and jaundice. The disease was found to be more common in urban 
set up(78.2%) than in rural regions (21.8%). Mortality was mainly because of 
fulminant hepatitic failure. In 1.98% of cases, etiology remained undecided. Total 
bilirubin and prothrombin time were found to be useful prognostic indicators.

39) Beniwal M, et al. Prevalence and severity of acute viral hepatitis and fulminant 
hepatitis during pregnancy: A prospective study from north india. Indian J Med 
Microbiol. 2003; 21: 184-5.

 The present study aimed to find out the prevalence and severity of acute viral 
hepatitis and fulminant hepatitis during pregnancy in North India. The study was 
conducted on 97 consecutive pregnant patients in third trimester with acute viral 
hepatitis (AVH) or fulminant hepatic failure (FHF). The patients were evaluated 
on the basis of history, examination, liver function profile and serological markers 
for hepatitis A,B,C and E viruses. Hepatitis E virus (HEV) was the causative 
agent in 47.4% of the cases of viral hepatitis and 52.6% were caused by non-E 
viruses(HAV-5.2%,HBV-7.2%,HCV-0%,non A-E 47.4%). HEV was responsible 
for 36.2% of the cases of AVH and 75% of the cases of FHF. The mortality was 
24.7% (24/97). All of them had FHF. Eighteen of 24 cases (75%) who expired 
were HEV positive. The mortality rate was 39.1% in HEV group and 11.7% in 
non HEV group. Majority of patients (87.5%) who expired had died undelivered. 
Hepatitis E was the commonest etiological agent in those who had fulminant 
disease during pregnancy and was associated with high mortality rate.
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40) Singh S, et al. Mother-to-child transmission of hepatitis E virus infection.  
Indian J Pediatr. 2003; 70: 37-9.

 OBJECTIVES: Water borne or enterically transmitted non-A-non-B hepatitis is 
a major public health problem in India. Many of these cases carry fatal outcome.  
The hepatitis E virus (HEV) has been considered to be the most important  
causative agent of this entity. The severity and fatality rates of HEV infection 
are reported to be rather more in pregnant women. However, there is meager 
information from India, on mother to child transmission of this agent. 
METHODS: During 1997-98, we studied 60 pregnant women suspected to 
have acute viral hepatitis to understand the frequency of various viral etiologies, 
disease course and outcome of the pregnancy. Six cord blood samples were tested 
for IgG, and IgM antibodies against hepatropic viral agents and also for hepatitis 
E virus RNA by RT-nested PCR using ORF-1 as target. RESULTS: Of the 60 
pregnant patients hospitalised at All India Institute of Medical Sciences, New 
Delhi for acute hepatitis, 22 (37%) were positive for IgM anti-HEV antibodies 
and 10% were infected with hepatitis B virus. Co-infection of HEV with Hepatitis 
B and C was seen in 1 and 2 patents, respectively. Most (72%) of the HEV 
infected patients were in third trimester of pregnancy (P<0.05). Of the 6 cord 
blood samples tested 3 (50%) were positive for HEV RNA. Though, all mothers 
were RNA positive, half of the babies did not get infected in utero with HEV.  
Fourteen of the 22 (63.6%) HEV infected mothers developed fulminant hepatic 
failure and all died. CONCLUSION: The mortality rate in HEV [corrected] 
infected mothers was 100%. Mother to child transmission of hepatitis E virus 
infection was established in 50%.

41) Khuroo MS, et al. Aetiology and prognostic factors in acute liver failure in India. 
J Viral Hepat. 2003; 10: 224-31.

 The early prognostic indicators for acute liver failure in endemic zones for 
hepatitis E virus have not been determined. All consecutive patients with acute 
liver failure from a geographically defined region endemic for hepatitis E virus 
were studied over the period April 1989-April 1996. Demographic, clinical and 
biochemical parameters were recorded at presentation and serum samples were 
analysed for known viral hepatitis (A-E) markers. Multiple parameters were 
compared in survivors and non-survivors in a univariate analysis. All significant 
factors on univariate analysis were entered into a stepwise logistic regression 
analysis to identify independent variables of prognosis. The sensitivity and 
specificity of significant prognostic factors was then assessed. A total of 180  
[69 males and 111 females: age (mean +/- SD) 31.1 +/- 14.7 years] with acute liver 
failure were studied. Of these, 131 (72.8%) patients died. Hepatitis E virus was 
the aetiological cause in 79 (43.9%) patients, while hepatitis A virus, hepatitis 
B virus, hepatitis C virus and non-A, non-E agent/’s could be incriminated 
in four (2.1%), 25 (13.9%), 13 (7.2%) and 56 (31.1%) patients respectively.  
Of 83 women in childbearing age, 49 (59.0%) were pregnant, 33 (67.3%) of 
these were in the third trimester. Forty-seven (95.8%) pregnant women had 
HEV infection. Nine variables differed significantly between survivors and 
non-survivors on univariate analysis. Of these, four variables which predicted 
the adverse outcome on multivariate analysis were non-hepatitis-E aetiology, 
prothrombin time >30 s, grade of coma >2 and age >40 years in that order of 
significance. Pregnancy per se or duration of gestation did not adversely affect 
the prognosis. In endemic areas, hepatitis E virus is the commonest cause of acute 
liver failure. Acute liver failure occurs in a high proportion of pregnant women, 
mostly in third trimester. Early predictors of a poor outcome are non-E aetiology, 
prothrombin time >30 s, grade of coma >2 and age >40 years.
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42) Mishra B, et al. A hospital based study of hepatitis E by serology. Indian J Med 
Microbiol. 2003; 21: 115-7.

 Hepatitis E virus is recently recognised as an important cause of non-A,  
non-B hepatitis. A total of 569 serum samples were screened for HEV between 
April 1997 and March 2000, by a commercially available HEV IgM capture 
ELISA. The diagnosis was invariably acute viral hepatitis for differential diagnosis 
of jaundice. The percentage of seropositivity was found to be 18.8% in confirmed 
Hepatitis E cases.

43) Chadha MS, et al. Comparison of etiology of sporadic acute and fulminant viral 
hepatitis in hospitalized patients in Pune, India during 1978-81 and 1994-97. 
Indian J Gastroenterol. 2003; 22: 11-5.

 OBJECTIVE: To determine and compare the etiology of sporadic acute 
and fulminant viral hepatitis in two groups of patients 16 years apart.  
METHODS: Serologic diagnostic tests for hepatitis A, B, C, D and E,  
and cytomegalovirus infection were carried out in 276 patients during  
1994-1997 (Group A) and 206 patients during 1978-1981 (Group B).  
RESULTS: Among children, hepatitis A virus was the major etiologic agent 
(81.6% in Group A and 51.4% in Group B), followed by hepatitis E virus  
(12.2%, 46.4%) and hepatitis B virus (5.4%, none). Among adults, hepatitis E 
virus was the main causative agent (42.4% in Group A and 71.2% in Group 
B) followed by HBV (28%, 25.5%) and hepatitis A virus (10.6%, 3.5%).  
Delta hepatitis was found only in Group A. No viral cause was found in 25% of 
patients in Group A and 13.5% patients in Group B. CONCLUSIONS: Hepatitis 
E virus is a major cause of sporadic acute and fulminant hepatitis. There has been 
an increase in hepatitis A in adults who developed fulminant hepatic failure.  
Our data points to the emergence of hepatitis A in adults and emergence of 
delta virus infection. Hepatitis C virus was unimportant in causing sporadic 
hepatitis.

44) Dahiya M, et al. Acute viral hepatitis in third trimester of pregnancy.  
Indian J Gastroenterol. 2005; 24: 128-9.

45) Irshad M, et al. Significance of hepatitis C virus core protein in the diagnosis 
of hepatitis C virus infection in different liver diseases. Journal of Investigative 
Medicine. 2006; 54: 478-83.

 The present article describes the presence of hepatitis C virus (HCV) core 
protein in relation to HCV antibody in different types of liver diseases caused by 
hepatitis viral infections. One hundred thirty patients with various types of liver 
diseases, including those with acute viral hepatitis (n = 50), chronic viral hepatitis  
(n = 30), cirrhosis of the liver (n = 30), and fulminant hepatic failure (n = 20),  
were analyzed for HCV core protein, HCV-ribonucleic acid (RNA) and 
anti-HCV antibodies using enzyme immunoassays and reverse transcriptase-
polymerase chain reaction. All patients were also simultaneously analyzed for 
other hepatitis markers to diagnose hepatitis A to E in all cases. Patients with 
HCV infection were additionally tested for HCV core protein and HCV-RNA.  
The results of analysis demonstrated the presence of hepatitis B, C, and E in 
different proportions of patients with these liver diseases. Hepatitis A and D 
infections were absent in all cases. Analysis of sera from acute viral hepatitis 
demonstrated the presence of HCV core protein, HCV-RNA, anti-HCV 
antibodies, and both core protein and anti-HCV together in 18%, 16%,  
6%, and 2% of cases, respectively. In fulminant hepatic failure patients,  
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these markers were recorded in 20%, 10%, 10%, and 5% of cases, respectively. 
In the chronic viral hepatitis group, the pattern was reversed, and their  
presence was recorded in 13.3%, 13.3%, 46.6%, and 10% of cases, respectively. 
Similarly, in cirrhosis patients, these markers were noted in 23.3%, 23.3%, 23.3%, 
and 13.3% of cases, respectively. None of the control sera were positive for any 
hepatitis marker. The significance of HCV core protein in relation to HCV-RNA 
and anti-HCV for the diagnosis of HCV infection in different liver diseases has 
been discussed.

46) Kumar S, et al. Virological investigation of a hepatitis E epidemic in North India. 
Singapore Med J. 2006; 47: 769-73.

 INTRODUCTION: Hepatitis E virus (HEV) infection is of major public 
health concern in the developing countries, including the Indian subcontinent, 
due to epidemics of large proportions, increased morbidity and high mortality, 
especially in pregnant women. This study shows the findings of two different 
epidemics that occurred due to HEV. METHODS: Blood samples were collected 
from 116 suspected HEV patients. Sera were separated and tested for hepatitis 
A virus HAV immunoglobulin M (IgM), hepatitis B virus surface antigen,  
hepatitis C virus (HCV) antibody and HEV IgM by Micro ELISA. 15 acute 
samples were subjected to reverse transcriptase polymerase chain reaction  
(RT-PCR) for the detection of HEV ribonucleic acid (RNA). RESULTS: Of 
the 116 blood samples collected, 68 (58.6 percent) were positive for HEV IgM 
antibodies. Mixed infections of HEV with HAV and HCV were detected in three 
(4.4 percent) and five (7.4 percent) cases, respectively. 15 HEV IgM-positive 
acute blood samples subjected to RT-PCR showed the presence of specific  
343 bp amplified HEV ORF1 gene product in five cases. No untoward effects 
were observed in the five HEV-infected pregnant women during their follow-up. 
CONCLUSION: This study confirms the HEV aetiology and highlights a major 
disease outbreak that occurred due to mixing of drinking water with sewerage.

47) Patra S, et al. Maternal and fetal outcomes in pregnant women with acute hepatitis 
E virus infection. Ann Intern Med. 2007; 147: 28-33.

 BACKGROUND: Hepatitis E virus (HEV) infection is known to cause 
severe liver disease in pregnant women. It is unclear whether obstetric and fetal 
outcomes are worse in pregnant women with HEV infection than in women with  
other forms of viral hepatitis. OBJECTIVE: To compare maternal, obstetric,  
and fetal outcomes in pregnant women with acute viral hepatitis caused by  
HEV and other hepatitis viruses. DESIGN: Observational cohort.  
SETTING: Tertiary care hospital, New Delhi, India. PATIENTS: 220 
consecutive pregnant women presenting with jaundice caused by acute viral 
hepatitis. MEASUREMENTS: Maternal mortality and medical complications,  
obstetric complications, deliveries, and fetal outcomes. RESULTS: Infection 
with HEV caused acute viral hepatitis in 60% of included women. Fulminant 
hepatic failure was more common (relative risk, 2.7 [95% CI, 1.7 to 4.2];  
P = 0.001) and maternal mortality was greater (relative risk, 6.0 [CI, 2.7 to 13.3]; 
P < 0.001) in HEV-infected women than in non-HEV-infected women. Women 
with HEV infection were more likely than those with other forms of viral hepatitis 
to have obstetric complications (relative risk, 4.1 [CI, 1.7 to 10.2] for antepartum 
hemorrhage and 1.9 [CI, 1.3 to 2.7] for intrauterine fetal death; P < 0.001 for both) 
and poor fetal outcomes (relative risk, 1.2 [CI, 1.0 to 1.4] for preterm delivery [P 
= 0.005] and 1.8 [CI, 1.2 to 2.5] for stillbirth [P = 0.026]). 
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 LIMITATIONS: The findings may not apply to community settings, to women 
who are asymptomatic or have only minor symptoms, or in the setting of an 
HEV epidemic. CONCLUSIONS: Pregnant women with jaundice and acute 
viral hepatitis caused by HEV infection had a higher maternal mortality rate and 
worse obstetric and fetal outcomes than did pregnant women with jaundice and 
acute viral hepatitis caused by other types of viral hepatitis.

48) Kumar S, et al. The incidence of sporadic viral hepatitis in North India:  
a preliminary study. Hepatobiliary Pancreat Dis Int. 2007; 6: 596-9.

 BACKGROUND: Viral hepatitis is one of the major causes of mortality and 
morbidity in developing countries. Hepatitis E virus (HEV) among the major 
etiological agents is responsible for both sporadic and epidemic outbreaks.  
The epidemic outbreak is water-borne whereas the sporadic outbreak is possibly 
through contact. Various diagnostic tools at times fail to pinpoint the cause of viral 
hepatitis. This study was carried out to evaluate the utility of ELISA and nested 
reverse transcriptase polymerase chain reaction (nRT-PCR) for the diagnosis 
of sporadic and acute viral hepatitis (AVH) caused by HEV in an endemic 
situation in North India. METHODS: Serum samples were collected from all 
the affected and suspected persons and subjected to serological detection of HAV 
IgM, HBsAg, HCV antibody and HEV IgM. The samples that were positive for 
HEV IgM were further processed for the detection of HEV RNA by nRT-PCR. 
RESULTS: A total of 843 samples were collected from 685 patients with AVH, 
70 patients with fulminant hepatic failure (FHF), 53 patients with chronic liver 
disease (CLD), 11 patients with antituberculosis therapy (ATT)-induced jaundice,  
and 24 pregnant women. The percentage of positivity for anti-HEV IgM was 
58.3% in the pregnant women, 41.4% in the patients with FHF, 38.6% in the 
patients with AVH, 9.4% in the patients with CLD and 18.2% in the patients with 
ATT induced jaundice. 9.4% of HBsAg carriers were positive for anti-HEV IgM.  
Males outnumbered females (62.8% vs. 37.1%). Furthermore, the rates of 
fulminant and acute outbreaks of hepatitis with HEV RNA positivity were 
41.4% and 9.4%, respectively. CONCLUSION: Serological and molecular 
analysis should be combined for the diagnosis of viral infections, especially in 
endemic areas.

49) Aggarwal R, et al. Evidence in favour of high infection rate with hepatitis E virus 
among young children in India. J Hepatol. 1997; 26: 1425-6.

50) Arankalle VA, et al. Age-specific prevalence of antibodies to hepatitis A and E 
viruses in Pune, India, 1982 and 1992. J Infect Dis. 1995; 171: 447-50.

 The age-specific seroprevalence of antibody to hepatitis A virus (HAV) and 
antibody to hepatitis E virus (HEV) were studied in persons in Pune, India,  
where both viruses are endemic. The data showed that HAV infected the majority 
of persons by age 3 years and virtually 100% by late childhood. In contrast, 
infection with HEV was rare in children and did not reach peak prevalence 
(33%-40%) until early adulthood. The reason for the differences in infection 
rates between HAV and HEV is not known. Age-specific antibody patterns in 
serum samples obtained 10 years apart show that neither HAV nor HEV has 
diminished in medical importance in this Indian community.
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51) Arankalle VA, et al. Changing epidemiology of hepatitis A and hepatitis E in 
urban and rural India (1982-98). J Viral Hepat. 2001; 8: 293-303.

 The epidemiology of hepatitis A virus (HAV) and hepatitis E virus (HEV) 
was assessed among age-stratified urban high socioeconomic, lower middle 
socioeconomic status and rural populations from western India in 1998.  
When compared with previous surveys, a clear shift from high to intermediate 
endemicity of HAV was evident only for higher socioeconomic population 
(1982-98), raising the possibility of outbreaks of hepatitis A in this category. 
A decrease in anti-HAV positivity was noted in rural children aged 6-10 years. 
Lower circulation of HEV was noted among < 25-year-old urban higher 
socioeconomic and rural individuals. For both viruses, the lower middle 
socioeconomic populations were comparable in 1982 and 1998. Socioeconomic 
status and family size (odds ratio = 23 and 1.6, respectively) were independently 
associated with anti-HAV positivity. Age, lower middle socioeconomic status 
and well water were significant independent variables for HEV infection  
(odds ratio = 5.7, 2.4 and 1.9, respectively). Hence, vaccination policy for hepatitis 
A needs to be reviewed.

52] Mathur P, et al. Sero-epidemiology of hepatitis E virus (HEV) in urban and rural 
children of North India. Indian Pediatr. 2001; 38: 461-75.

 OBJECTIVE: To estimate the prevalence of anti-HEV IgG and IgM antibodies 
to ORF3 peptide of Hepatitis E virus genome in an age stratified urban  
and rural population of children. DESIGN: Cross sectional survey.  
SETTING: Pediatric out-patient clinics in a tertiary hospital and a rural 
dispensary. METHODS: Study subjects between 6 months and 10 years 
with minor, non-hepatic illnesses were recruited for the study from March to  
December 1996. Baseline demographic details, drinking water source,  
sewage disposal methods, reasons for attending the hospital, histories of parenteral 
exposure in the past 12 months and acute hepatitis in the subjects and the family 
in the previous six months were obtained. Serum anti-HEV IgG antibodies were 
screened in all subjects, and in those who were positive, anti-HEV IgM antibodies 
were assayed as an indicator of recent infection. Serum aminotransferase 
(ALT) was estimated in those who were anti-HEV IgM antibody positive.  
RESULT: Out of 2160 subjects recruited, 2070 samples could be screened for 
anti-HEV IgG antibodies. In the urban population (n = 1065) anti-HEV IgG 
antibodies were detected in 306 subjects (28.7%; 95% CI 26.0-31.6) and of 
these 131 (42.8%; 95%CI 37.2-48.6) were anti-HEV IgM antibody positive.  
Amongst 1005 rural children, anti-HEV IgG antibodies were present in  
239 (23.8%; 95% CI 21.1-26.4) and IgM antibodies in 113 (47.3%; 95%  
CI 40.9-53.7) children. The antibodies were present since the first year of age till 
10 years of age and, increased with advancing age. Serum transaminases were raised 
in 7.5% (9/120) and 5.5% (5/88) of subjects with anti-HEV IgM antibodies in 
urban and rural centers respectively. Overall the seroprevalence of IgG antibodies 
against HEV were significantly more in urban as compared to that in rural  
subjects (p = 0.011). However, proportion of children with anti-HEV IgG 
carrying IgM antibodies was similar in the two study groups (p = 0.298). A model 
for estimating expected prevalence of anti-HEV IgG antibodies was developed.  
The observed antibody prevalence in both urban and rural subjects at each age interval  
after 48 months was less as compared to the expected levels and this gap  
increased with advancing age categories. It appeared that there was a  
decay of HEV antibodies with time.  CONCLUSIONS: Children are susceptible 



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review200

to HEV infection since early infancy. The probability of exposure to HEV during 
childhood was higher in urban than rural population. Seropositivity to HEV 
antibodies increased by over 2 times beyond 4 years of age as compared to younger 
age. Anti-HEV IgG antibodies appear to wean off with increasing age.

53) Murhekar MV, et al. Changing scenario of hepatitis A virus and hepatitis E virus 
exposure among the primitive tribes of Andaman and Nicobar Islands, India over 
the 10-year period 1989-99. J Viral Hepat. 2002; 9: 315-21.

 The Andaman and Nicobar Islands, Union Territory of India, are home to  
six primitive tribes. Studies carried out earlier among these tribes revealed very 
high rates of hepatitis B infection. We have now studied hepatitis A and E 
infection among them. A total of 951 serum samples were collected from four 
accessible tribes (Nicobarese, Shompens, Onges and Great Andamanese) and 
tested for antibodies against hepatitis A and E viruses. In addition, 240 serum 
samples collected a decade earlier from age-stratified Nicobarese were also 
screened. Hepatitis A virus (HAV) infection was found to be highly endemic 
among all the tribes, whereas hepatitis E virus (HEV) infection was common 
among the Nicobarese and Shompens. The age group-wise prevalence of these 
infections among the Nicobarese showed different patterns, HAV prevalence 
rising significantly from those aged 10 years and thereafter reaching a plateau, 
whereas HEV prevalence was found to be more evenly distributed over all 
age groups, but rising somewhat after 30 years of age. Over the last decade,  
the prevalence of HAV among the Nicobarese has declined slightly, particularly 
in those aged 10 years or less whereas HEV infection has more than doubled over 
all age ranges. Different HEV prevalence observed among the tribes could not be 
attributed to differences in sanitation or water supply. This fact and the different 
age-wise patterns of HAV and HEV prevalences is suggestive of different modes 
of transmission of HEV that are not shared. The highest rates for HEV were 
among those tribes which reared pigs suggesting that pigs might serve as reservoir 
of HEV. Further studies are needed, however, to validate these findings.

54) Mohanavalli B, et al. Prevalence of antibodies to hepatitis A and hepatitis E virus 
in urban school children in Chennai. Indian Pediatr. 2003; 40: 328-31.

 With similar feco-oral mode of transmission of Hepatitis A and E viruses,  
and improving levels of personal hygiene among higher socioeconomic 
population, periodic surveillance on HAV/HEV exposure pattern may be of 
immense public health value. One such attempt was made in Tamilnadu, India by 
analysing the presence of antibodies to HAV and HEV in 185 healthy children of 
6 months to 12 years of age. While anti HAV positivity was 96.9% by 12 years of 
age, anti HEV positivity fluctuated between 5.3-16.7%. The study suggests the 
necessity for developing a vaccine for HEV to prevent the frequent occurrence of  
HEV outbreaks in India, since natural HEV exposure does not bestow significant 
protection as observed in HAV.
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55) Vaidya SR, et al. Increased risk of hepatitis E in sewage workers from India.  
J Occup Environ Med. 2003; 45: 1167-70.

 Considering feco-oral transmission of hepatitis E virus (HEV), the risk of the 
infection was assessed among sewage workers. On the basis of the close contact 
with sewage, the participants (n = 147) were divided into sewage workers  
(n = 92) and others (n = 55); none used personal protective equipment  
(eg, coveralls, boots, gloves) Age-matched individuals from lower socioeconomic 
status and without any exposure to sewage were used as controls. IgG-anti-
HEV positivity in enzyme-linked immunosorbent assay was significantly higher  
(P < 0.01) among staff members (83/147, 56.5%) than the controls (19%).  
A significant rise in anti-HEV positivity (P < 0.05) was recorded in sewage 
workers working for >5 years. Multivariate regression analysis identified contact 
with sewage as the independent variable associated with anti-HEV positivity. 
Strict adherence to good working practices must take top priority for protection 
of these workers from sewage pathogens.

56) Daniel HD, et al. Age-wise exposure rates to hepatitis e virus in a southern Indian 
patient population without liver disease. Am J Trop Med Hyg. 2004; 71: 675-8.

 To determine the age-stratified exposure to hepatitis E virus (HEV) in 
patients attending a tertiary care hospital in southern India, serum samples 
from 600 individuals were tested using a commercial HEV IgG enzyme-
linked immunosorbent assay. Subjects were composed of blood donors,  
antenatal women, and pre-operative individuals who were negative for hepatitis 
B surface antigen and antibody to hepatitis C virus with no evidence of liver  
disease; 200 each were 1-5 and 6-15 years old and 100 each were 16-40 and  
> or = 41 years old. One (0.5%) sample was positive in those 1-5 years old,  
two (1.0%) in those 6-15 years old, eight (8%) in those 16-40 years old, and 
13 (13%) in those > or = 41 years old. The overall seropositivity rate was 
4%. However, there was an age-related increase in exposure to HEV that was 
statistically significant (P < 0.001), with a higher HEV seropositivity in urban 
individuals.

57) Kane MA, et al. Epidemic non-A, non-B hepatitis in Nepal. Recovery of a possible 
etiologic agent and transmission studies in marmosets. Journal of the American 
Medical Association. 1984; 252: 3140-5.

 An epidemic of non-A, non-B hepatitis occurred in Kathmandu Valley, Nepal, 
during 1981-1982, with approximately 7.6% of households and 1.4% of 
individuals affected. Cases occurred preponderantly in the 15- to 34-year-old age 
group (70%), with most cases (75%) occurring in males. A high mortality rate 
(21%) occurred in pregnant women admitted to the hospital. No single water 
source was implicated, but epidemic peaks occurred during monsoon rains,  
and multiple opportunities for enteric transmission existed. One of eight 
patient stools examined by immune electron microscopy revealed aggregated,  
antibody-coated, 27-nm viruslike particles when convalescent serum samples were 
used as sources of antibody. Inoculation of two chimpanzees and four marmosets 
with a suspension of this stool resulted in elevated liver enzyme activity in three 
marmosets. Fecal excretion of 27-nm particles during the acute phase of disease 
(which temporarily coincident antigen activity by radioimmunoassay) was 
observed in one marmoset, which also developed convalescent antibody against 
the particles in the original inoculum.
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58) Clayson ET, et al. Association of hepatitis E virus with an outbreak of hepatitis 
at a military training camp in Nepal. J Med Virol. 1998; 54: 178-82.

 From 29 January 1995 to 15 March 1995, an outbreak of hepatitis occurred  
among 692 soldiers at an isolated training camp 25 km east of Kathmandu.  
Thirty-two cases occurred approximately 8 weeks after arrival of soldiers at the camp.  
To determine the etiology of the outbreak, patient sera were examined for 
evidence of infection with hepatitis A, B, C, and E viruses using commercially 
available enzyme-linked immunosorbent assay (ELISA) kits. The polymerase 
chain reaction (PCR) was used to detect hepatitis E virus (HEV) RNA.  
Evidence of recent infection (IgM to HEV and/or HEV RNA) was found in all but 
two patients, whereas none had evidence of recent infection with hepatitis A, B,  
or C viruses. Therefore, the outbreak was attributed to HEV. Fecally contaminated 
drinking water was suspected as the source of the outbreak. To determine the 
extent of HEV infections among those without clinical hepatitis, sera from the 
remaining soldiers were examined for markers of HEV infection. Evidence of past 
infection (IgG to HEV in the absence of IgM or HEV RNA) was found among 
204 soldiers (prevalence = 30%), leaving 488 individuals susceptible to infection 
at the onset of the outbreak. Evidence of recent infection was found among 
another 83 individuals. We conclude that most exposed, susceptible soldiers 
sustained HEV infection without experiencing overt hepatitis. If the levels of 
virus inoculum and prior immunity in this population were typical, inapparent 
infection may be the usual adult response to virus exposure in an endemic area.

59) Clayson ET, et al. Rates of hepatitis E virus infection and disease among 
adolescents and adults in Kathmandu, Nepal. J Infect Dis. 1997; 176: 763-6.

 To determine hepatitis E virus (HEV) infection and disease rates in the  
Kathmandu Valley of Nepal, serum was collected from 757 healthy Nepalese 
(ages 12-48 years) during March and September 1992 and September 1993.  
At each visit, reports of interval illness were obtained. Sera were examined for 
IgG to HEV, using a commercially available kit. Seroconversion was used as a 
marker for HEV infection, and an episode of hepatitis E was defined as a history 
of jaundice with seroconversion. Seroprevalence ranged from 16% to 31% and 
increased with age, whereas both infection and disease rates decreased with age. 
Infection and disease rates were as high as 99/1000 and 45/1000 person-years, 
respectively. These results highlight the importance of sporadic hepatitis E as a 
public health problem among adolescents and young adults in this region.

60) Shrestha SM, et al. Molecular investigation of hepatitis E virus infection in patients 
with acute hepatitis in Kathmandu, Nepal. J Med Virol. 2003; 69: 207-14.

 One hundred fifty-four consecutive patients with sporadic acute hepatitis,  
who were seen at a city hospital in the Kathmandu valley of Nepal in 1997,  
were studied. IgM antibodies to hepatitis A virus were detected in four patients 
(3%), IgM antibodies to hepatitis B core in four patients (3%), hepatitis B 
surface antigen in 20 (13%), and hepatitis C virus RNA in four patients (3%). 
IgM antibodies to hepatitis E virus (HEV) (anti-HEV IgM) and HEV RNA 
were detected in 77 (50%) and 48 (31%), respectively. Consequently, 86 
patients (56%) including nine HEV-viremic patients without anti-HEV IgM,  
were diagnosed with hepatitis E. The cause of hepatitis was not known in 53 
patients (34%). All 48 HEV RNA-positive samples were genotyped as 1, and 
subtyped further as 1a in 17 (35%), 1c in 29 (60%), and mixed infection of 1a 
and 1c in 2 (4%). A seasonal difference in the prevalence of HEV subtypes was 
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recognized. Before the rainy season (January to July), both 1a and 1c isolates 
were found: the intrasubtypic difference was up to 9.0% and 1.7%, respectively, 
in the 412-nucleotide sequence of open reading frame 2. During the rainy 
season (August), only 1c isolates (n = 17) with 99.5-100% identity were found;  
13 of 17 isolates had the same sequence, being identical to the 3 isolates that 
emerged at the end of July. These results suggest that a particular HEV 1c strain 
spread widely during the rainy season and was implicated in a small epidemic in 
the Kathmandu valley in August 1997.

61) Sudhamsu KC. Ultrasound findings in acute viral hepatitis. Kathmandu Univ 
Med J (KUMJ). 2006; 4: 415-8.

 AIM: Serological markers for the virus remain mainstay of diagnosis of  
acute viral hepatitis. However, it is not available in all part of our country.  
The aim of this study is to find out the sonological findings of the  
hepatobiliary system that may aid to clinch the diagnosis of acute viral hepatitis. 
MATERIALS AND METHODS: One hundred seventy seven consecutive 
patients with clinical diagnosis of acute viral hepatitis from June 2004 to June 
2006 attending liver clinic were enrolled in this study. After exclusion of 32 
patients 145 patients with definitive diagnosis by serological confirmation were 
studied. RESULT: Hepatitis E (85%) was most common followed by B (10%) 
and A (5%). Gall bladder finding was more common than hepato-splenomegaly.  
Collapsed gall bladder with increased wall thickness and pericholecystic 
oedema was present in more than 50% of the patient. In HAV hepatitis it was 
present in all patients while in HEV hepatitis it was present in 84% patients. 
CONCLUSIONS: Gall bladder findings in ultrasound are present in over 80% 
of enterically transmitted hepatitis virus. Thus, it can be used to diagnose acute 
hepatitis when serological tests are not available.

62) Bista BK, et al. Acute hepatitis E in pregnancy--study of 16 cases. JNMA J Nepal 
Med Assoc. 2006; 45: 182-5.

 This retrospective study was done at Tribhuvan University Teaching Hospital 
between April 1999 to April 2003, to asses the maternal and perinatal outcome of 
acute hepatitis E in pregnancy. During this period a total of 19 patients presented 
with jaundice. Out of 19 cases, 16 suffered from acute hepatitis due to hepatitis 
E. Acute hepatitis was diagnosed by presence of prodromal symptoms and 
anti HEV IgM in the body. Hepatitis B and C were ruled out in all these cases.  
Out of 16, 15 delivered in the hospital. Average age of the patients was 24 years. 
81.2% (13/16) presented during the third trimester of pregnancy. There were  
3 maternal deaths (20%). Other complications were; Preterm delivery 53.3% 
(8/15), post partum haemorrhage 26.7% (4/15), low birth weight in 33.3% (5/15). 
This analysis showed increased maternal and perinatal complications of hepatitis 
E contracted during pregnancy, especially so in those with fulminant hepatitis.

63) Smego Jr RA, et al. Epidemic non-A non-B hepatitis in urban Karachi, Pakistan. 
American Journal of Tropical Medicine and Hygiene. 1988; 38: 628-32.

 An outbreak of icteric non-A non-B (NANB) hepatitis occurred in a residential 
community of urban Karachi, Pakistan, from August 1986 through October 1986. 
Of the 114 cases reported from this community during the 1986 calendar year, 
a clustering of 85 cases was seen during the above period. Twenty-seven percent 
of 226 households and 9% of 1,250 individuals were affected. Five persons were 
hospitalized and 1 death occurred in a young pregnant woman. Cases occurred 
predominantly in the [less-than or equal to]29-year-old age group (72%),  
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with a male:female ratio of 1.8:1. Thirty-four cases occurred singly within 
households, while in 28 households multiple cases were seen. Analysis of the 
epidemic curve and intervals of onset of multiple cases within households 
suggested prolonged common source exposure rather than secondary person-to-
person transmission. No single water source was implicated but a contaminated 
municipal supply was presumed. Information collected from several other 
communities and from a university hepatitis reference laboratory suggested that 
the outbreak was part of a larger urban epidemic of NANB hepatitis. Based upon 
this investigation and data from recently published reports, it is concluded that 
NANB hepatitis is endemic in Pakistan.

64) Malik IA, et al. Epidemics of non-A, non-B hepatitis in Pakistan. Tropical Doctor. 
1988; 18: 99-101.

 Three epidemics of acute viral hepatitis which occurred in different areas of 
Pakistan, namely Quetta, Mardan and Rawalpindi were studied. All the cases 
presented with jaundice, anorexia and nausea. The liver function tests showed 
raised serum bilirubin, alkaline phosphatase and ALT levels. In all the patients 
except one, the serology was consistent with non-A, non-B (NANB) hepatitis, 
which was most likely waterborne. This study shows that, as in some other parts 
of Asia and North Africa, epidemics of waterborne NANB hepatitis, clinically 
resembling hepatitis A, also occur in Pakistan. These epidemics are probably due 
to faecal contamination of the water supply systems in some areas of Pakistan.

65) Iqbal M, et al. An outbreak of enterically transmitted non-A, non-B hepatitis  
in Pakistan. American Journal of Tropical Medicine and Hygiene.  
1989; 40: 438-43.

 An epidemic of enterically transmitted non-A, non-B hepatitis occurred at 
a college in Sargodha, Pakistan in early 1987. There were 133 clinical cases,  
an attack rate of approximately 20%. Though the disease was relatively mild,  
all clinical cases required hospitalization and prolonged convalescence. Nearly 
all cases were associated with a single water source. The epidemic ended when 
the water supply was improved. This is the 4th described epidemic of non-A, 
non-B hepatitis in Pakistan.

66) Bryan JP, et al. Epidemic hepatitis E in Pakistan: patterns of serologic response 
and evidence that antibody to hepatitis E virus protects against disease.  
J Infect Dis. 1994; 170: 517-21.

 IgM and IgG anti-hepatitis E virus (HEV) patterns were determined in sera 
collected during a hepatitis outbreak in Pakistan. HEV infection was detected 
serologically in 122 patients. IgM anti-HEV was detected in specimens collected 
up to 2 weeks before and 5-7 weeks after hospitalization in 91% and 100%, 
respectively, of 122 HEV-infected patients. IgG followed a similar pattern.  
Peak antibody titers appeared 2-4 weeks after hospitalization. At 20 months after 
hospitalization, IgM anti-HEV was not detected in any of 33 patients; IgG was 
found in all. IgG anti-HEV appeared to be protective in contracts of patients. 
This study confirms HEV as the cause of the outbreak, quantifies IgM and IgG 
anti-HEV responses, provides evidence that IgG anti-HEV protects against 
hepatitis E, and demonstrates that IgG anti-HEV persists, but at diminished titer, 
after infection. Hepatitis E in young adults is the result of primary infection with 
HEV and, if reinfection occurs, it does not commonly cause serious illness.



205WHO/IVB/10.14

67) Rab MA, et al. Water-borne hepatitis E virus epidemic in Islamabad, Pakistan:  
a common source outbreak traced to the malfunction of a modern water treatment 
plant. Am J Trop Med Hyg. 1997; 57: 151-7.

 During December 1993 and in the first three months of 1994, an explosive water-
borne epidemic of hepatitis E virus (HEV) occurred in two sectors of Islamabad, 
Pakistan. In a survey of a population of 36,705 individuals, a total of 3,827 cases 
of acute icteric hepatitis were recorded with an overall attack rate (AR) of 10.4%. 
The etiologic role of HEV in the epidemic was proven by demonstrating anti-
HEV IgG and HEV IgM in the tested serum samples. The water-borne nature 
of the epidemic was suggested by a study of the case distribution according to 
water supply. Prior to the epidemic, there had been an operational breakdown 
in a water treatment plant that distributed water to the affected areas while 
transforming its purification system from slow sand to rapid sand filtration.  
The primary source of water for the plant was derived from a heavily contaminated 
stream. The highest AR (16.3%) was observed in the areas where the source of 
drinking water was exclusively from the purification plant, followed by ARs of 
12.4% and 5.3% for those receiving 50% and 30% or less of their water supply 
from the treatment plant, respectively, while the lowest AR (1.8%) was observed 
in the neighboring areas that did not receive water from this source. The AR was 
significantly higher in the group 11-30 years of age (15.3%) as compared with 
children less than 11 years of age (1.4%) and also relative to the group greater 
than 30 years of age (10.5%). The AR among the 162 recorded pregnant females 
was 21.6%, which was higher than that found among nonpregnant females of 
child-bearing age (10.9%). All four reported adult deaths occurred among females 
in their third trimester of pregnancy with a case fatality rate of 11.4%, while the 
other four fatal cases were newborn infants of mothers with acute icteric hepatitis. 
Although the aggregation of cases within households was significantly related 
to family size, the temporal relationship between cases in households with two 
or more cases revealed that 83.7% of 1,463 presumed secondary cases occurred 
within one month of the first case in the same household, which is not suggestive 
of person-to-person transmission of disease. The termination of providing water 
from the source was effected, which was followed by an apparent decrease in 
cases.

68) Bryan JP, et al. Prevalence of sand fly fever, West Nile, Crimean-Congo 
hemorrhagic fever, and leptospirosis antibodies in Pakistani military personnel. 
Military Medicine. 1996; 161: 149-53.

 To determine the prevalence of antibodies to viral diseases known or suspected 
to be present in Pakistan, we studied 570 sera from three groups of adults; two 
of the groups were involved in outbreaks of hepatitis, and the third included 
men admitted to a hospital for evaluation of febrile illnesses. Immunoglobulin G 
antileptospiral antibody was found in 1 to 6% of the subjects, with the highest rate 
in enlisted military personnel hospitalized for febrile illness. One man in the group 
with febrile illness had significantly elevated immunoglobulin M antileptospiral 
antibody titers. However, in a group of recruits experiencing suspected non-A, 
non-B hepatitis, 19 (11%) of 173 had a 4-fold rise in immunoglobulin M 
antibody to leptospirosis. Antibody to sand fly fever viruses was found in 27 
to 70%. Antibody to West Nile virus was present in 33 to 41% of subjects.  
Antibody reactive with Japanese encephalitis virus was present in 25%, but 
plaque reduction neutralization tests suggested this to be cross-reaction with 
West Nile virus. All 212 specimens tested for antibody to Crimean-Congo 
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hemorrhagic fever and Hantaan viruses were negative. This study indicates that 
diseases known to be prevalent in other areas of southwest Asia and the Middle 
East are also prevalent in northern Pakistan and may impact on those traveling 
or working in this area.

69) Siddiqui AR, et al. Nosocomial outbreak of hepatitis E infection in Pakistan with 
possible parenteral transmission. Clin Infect Dis. 2005; 40: 908-9.

70) Haider Z, et al. Sero-diagnosis for viral hepatitis in 93 patients admitted with 
acute hepatitis in three different teaching hospitals in Lahore. J Pak Med Assoc. 
1994; 44: 182-4.

 Serodiagnosis was done in 93 patients admitted with acute viral hepatitis (AVH) 
to three teaching hospitals in Lahore. Five (5.4%) had hepatitis A, 39 (41.9%) 
hepatitis B (2 of these were anti delta positive) [see erratum notice], 44 (47.3%) 
probable hepatitis E and 3(3.2%) had HAV/HBV co-infection. Antibody to 
hepatitis C (anti HCV) was detected in 6 patients (6.4%); 2 with HBV and 4 with 
probable HEV infection. Excluding 39 patients with hepatitis B and 3 with HBV 
as part of co-infection, there was evidence of previous HBV infection in 39 out 
of the remaining 51 patients. In the subset of 6 children, 3 had hepatitis A and  
3 hepatitis E. Of these, 5 had evidence of previous exposure to HBV and one was 
also positive for anti HCV. Our results are suggestive of a strong background of 
HBV infection raising concern about its chronic sequelae in the community.

71) Khan RU, et al. Sporadic hepatitis E in Pakistan. Ann Trop Med Parasitol.  
1995; 89: 95-7.

72) Hamid SS, et al. Fulminant hepatic failure in pregnant women: acute fatty liver 
or acute viral hepatitis? J Hepatol. 1996; 25: 20-7.

 BACKGROUND: Hepatitis E virus, which is endemic in our region, can cause 
severe liver dysfunction in pregnant women and this can be clinically confused 
with acute fatty liver of pregnancy. METHODS: We studied the clinical and 
laboratory data as well as the maternal and fetal outcomes of 12 pregnant 
women presenting with fulminant hepatic failure in order to determine the 
etiology of the disease. The clinical diagnoses were subsequently correlated with  
serologic assays for acute HEV infection. All patients were severely ill with  
deep jaundice, grade 3-4 encephalopathy and abnormal prothrombin times. 
RESULTS: A clinical diagnosis of acute viral hepatitis was made in nine patients 
and of acute fatty liver in the other three cases. IgM and IgG antibodies confirmed 
acute viral hepatitis E in six of the nine patients while one had acute hepatitis A 
infection. HEV IgM and IgG antibodies were, however, also positive in two of 
the three patients thought to have acute fatty liver. Maternal and fetal mortality 
were 16.6% and 50%, respectively. CONCLUSIONS: We conclude that hepatitis 
E is the usual cause of acute liver failure in our pregnant women and that clinical 
and laboratory features do not permit accurate distinction between acute HEV 
infection and acute fatty liver of pregnancy. The prognosis in patients with acute 
HEV infection is much better than in other groups with severe liver failure 
(mortality 16% vs 68%).

73) Ali L, et al. Fulminant hepatic failure - A devastating problem. Journal of the 
College of Physicians and Surgeons Pakistan. 2000; 10: 255-7.

 A prospective study of 20 consecutive patients admitted with fulminant hepatic 
failure was conducted from January, 1998 to December, 1998 (In Medical Intensive 
Care Unit, Jinnah Postgraduate Medical Centre, Karachi). The objective was to 
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identify the causes of fulminant hepatic failure and their relation with the outcome 
among 20 patients, 11 of them were males and 9 were females. Most of the patients 
were in their 2nd and 3rd decades. The most common cause of fulminant hepatic 
failure (FHF) was viral, present in 18 (80%) out of 20 cases, In 02 patients the 
cause remained indeterminated. Hepatitis B was found in 8 (40%), Hepatitis E 
in 5 (25%), Hepatitis A in 3 (15%). Hepatitis C antibodies were not present in 
any patient. Fourteen patients died and mortality rate was 70%.

74) Shams R, et al. Prevalence of hepatitis E virus (HEV) antibody in pregnant women 
of Karachi. J Ayub Med Coll Abbottabad. 2001; 13: 31-5.

 BACKGROUND: This study was aimed at determining the prevalence of 
HEV in Karachi. METHODS: Prevalence of hepatitis E antibody in pregnant  
women was carried out in 65 pregnant women. They had history of acute viral 
hepatitis while 15 control pregnant women were included having no history 
of jaundice. RESULTS: The statistical outcome of the present study indicates 
prevalence of HEV as 57% in pregnant women with jaundice. Majority of 
the patients (85%) were from lower socio-economic strata., with mean age of  
25 years. All these patients had hemoglobin less than 10 gm%. The mean ALT 
level in HEV positive cases was 452 IU/L over a range of 102-5328. It was also 
observed that HEV affected more women in the last trimester (62%) and in 
primigravida (67%). It was observed that it was more common in last trimester and 
in primigravida. Majority of the patients (85%) were from lower socio-economic 
strata. CONCLUSIONS: The findings of the present study proved the presence 
of HEV in pregnant women and confirmed that HEV is endemic in Karachi.  
The study confirms that it occurs in last trimester and in young adult.

75) Saeedi MI, et al. Frequency and clinical course of hepatitis E in tertiary care 
hospitals. J Coll Physicians Surg Pak. 2004; 14: 527-9.

 OBJECTIVE: To find out the frequency of hepatitis E virus as a cause of acute 
hepatitis and its clinical course in hospitalized patients. DESIGN: Cross-
sectional hospital-based study. PLACE AND DURATION OF STUDY: 
The study was conducted in two tertiary care teaching hospitals i.e., Khyber 
Teaching Hospital and PGMI Lady Reading Hospital, Peshawar (Pakistan) from  
January to December 2002. PATIENTS AND METHODS: Amongst the total 
number of 1922 admitted patients, 148 had history of nausea, vomiting and 
jaundice and raised serum bilirubin with raised hepatic transaminases (ALT),  
were screened for HBV (hepatitis B virus), HCV (hepatitis C virus) and 
subsequently for HEV (hepatitis E virus). Acute hepatitis A, autoimmune 
hepatitis and Wilson’s disease were excluded by doing appropriate test as and 
when required. The patients with hepatitis E were then monitored by checking 
their serial transaminases on day 1,4,8 and day 18 or until their transaminases  
dropped to normal. They were also clinically assessed and followed-up. 
RESULTS: Amongst the total admission of 1922 patients during one year period, 
148 had acute hepatitis and out of these, 21 patients (14.189%) suffered from 
hepatitis E. Seventeen patients were below the age of 40. There were increased 
number of cases during the late summer and early winter seasons. Majority of the 
hepatitis E patients recovered during the short follow-up period of two weeks. 
Two patients had fulminant hepatitis. A four months pregnant young female 
died of her illness despite intensive treatment.CONCLUSION: Hepatitis E 
virus is fairly common cause of acute hepatitis in hospitalized patients. Most of 
the patients are having a benign self-limiting illness.
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76) Qureshi H, et al. Exposer rate of hepatitis E (IgG) in a selected population of 
children and adults in Karachi. J Pak Med Assoc. 2000; 50: 352-4.

 AIMS: To see exposure rate of hepatitis E (IgG) in 100 apparently healthy 
children and adults. SUBJECTS AND METHODS: Sera from 100 healthy 
children aged 1 day to 10 years and 100 healthy adults aged 18-45 years were 
analysed for exposure to hepatitis E (IgG) using ELISA. RESULTS: Two 
samples from children were excluded from the study due to improper storage 
leaving 98 samples for analysis. Of 98 sera from children 19.4% were positive 
for IgG indicating previous exposure to hepatitis E. The exposure rate increased 
with age and was 10% in children below 1 year of age, 14% at 2 years, 19% at 
3 years and 28% at 10 years. In adults overall exposure was 16%. There was no 
predominance of either sex in both the groups and all individuals belonged to 
middle to lower socioeconomic strata. CONCLUSION: An exposure of 19% 
in children and 16% in adults indicates high faecal contamination of drinking 
water and re-addressing of the issue of use of boiled water on individual level, 
supply of potable water on the government level and a need to produce a vaccine 
on international level.

77) Aziz S, et al. Helicobacter pylori, hepatitis viruses A, C, E, antibodies and  
HBsAg: Prevalence and associated risk factors in pediatric communities of 
Karachi. J Coll Physicians Surg Pak. 2007; 17: 195-8.

 OBJECTIVE: To document the prevalence of Helicobacter pylori (H. pylori), 
Hepatitis A virus (HAV), Hepatitis C virus (HCV), Hepatitis E virus (HEV) 
antibodies and Hepatitis B virus surface antigen (HBsAg), in the pediatric age 
group of low socioeconomic urban communities of Karachi and to identify 
risk factors associated with these infections. DESIGN: Cross-sectional survey.  
Place and Duration of Study: Three selected squatter settlements of Karachi during 
April 2002 to December 2004. PATIENTS AND METHODS: Three hundred and  
eighty children, ages 5 months to 15 years were investigated. Venous blood samples 
were collected and questionnaire filled on sociodemographic characteristics 
(family income, number of dependents in the family, area of living, number of 
people per room per house, and number of children sharing bed with parents 
and siblings). Gastrointestinal symptoms were recorded. Anti-HAV IgG  
(Hepatitis A virus IgG antibody), anti-HCV (Hepatitis C virus antibody), 
anti-HEV (Hepatitis E antibodies) and HBsAg, were analyzed by  
enzyme immunoassays (EIAs). Samples were also screened for anti-HIV1/2  
(human immunodef ic iency v i rus  1  and 2  ant ibodies  by  EIA.  
IgG antibodies against H. pylori were detected by immunochromatography. 
RESULTS: A correlation between increasing age and seroconversion was seen 
for hepatotropic viruses. At 14 years and above,100% of the children were 
found to be positive for anti-HAV, 26% for anti-HEV, and 1.4%, for anti-
HCV while HBsAg was positive in 1.9%. H. pylori infection did not show a 
significant increase with age. Both anti-HAV and anti-H. pylori were present 
simultaneously in 30% of the population investigated. CONCLUSION: With age,  
increasing number of children acquired antibodies against hepatotropic viruses 
and H. pylori. Occurrence of HBsAg and anti-HEV at a later age suggests 
horizontal, rather than vertical transmission.
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1) Corwin AL, et al. A waterborne outbreak of hepatitis E virus transmission in 
southwestern Vietnam. Am J Trop Med Hyg. 1996; 54: 559-62.

2) Sedyaningsih-Mamahit ER, et al. First documented outbreak of hepatitis E  
virus transmission in Java, Indonesia. Trans R Soc Trop Med Hyg.  
2002; 96: 398-404.

 A suspected hepatitis outbreak occurred in Bondowoso District, East Java 
Province, Indonesia, in March-May 1998. An investigation was initiated in  
April 1998, involving a retrospective review of hospital records, a community-
based cross-sectional study, and a health service-based case detection and 
household follow-up. Sera and epidemiological information were collected 
from 962 individuals: 235 from 3 outbreak-affected communities along the  
same rural stretch of river, 101 from community controls living distant from 
the river, 151 cases detected in health centres, 141 family members of the cases,  
and 334 subjects from neighbouring families. The prevalence of acute hepatitis 
E virus (HEV), based on anti-HEV IgM, total antibody (Ig) to HEV and 
polymerase chain reaction (PCR), was significantly (P < 0.00001) higher (52.4%) 
among the outbreak communities than among the community controls (3%).  
The background prevalence of HEV, based on anti-HEV IgG, was also 
significantly (P < 0.00001) higher (47%) among the outbreak communities than 
among the community controls (3%). None of the 476 sera screened for anti-HAV 
(hepatitis A virus) IgM was positive. These results indicate that HEV was the 
aetiological agent responsible for the outbreak. The overall attack rate (AR) for 
the 3 outbreak-affected communities surveyed was 19%, with AR determined on 
the basis of clinically recognized, acute jaundice illness. The usage of river water 
as primary source for bathing, human-waste disposal, and drinking purposes 
differed significantly (P < 0.00001) between the communities in outbreak areas 
and those in non-outbreak areas. There is no significant influence attributed to  
‘boiling water’ on acute HEV. No climatic influences (flooding or drought) 
predisposed this instance of epidemic HEV transmission. This outbreak 
represents the first documented evidence of epidemic HEV transmission in Java, 
Indonesia.

3) Corwin A, et al. Two years’ investigation of epidemic hepatitis E virus  
transmission in West Kalimantan (Borneo), Indonesia. Trans R Soc Trop Med 
Hyg. 1995; 89: 262-5.

 Two years’ follow-up investigation of a hepatitis E virus (HEV) outbreak in  
West Kalimantan, Indonesia in 1991 was carried out to investigate the epidemiology 
of epidemic HEV transmission and the persistence of the immunoglobulin 
G (IgG) antibody response. Sixty cases identified as anti-HEV IgG positive 
during the outbreak in 1991 were matched with 67 controls and examined,  

Asia, Southeast
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together with 318 members of their families. Overall, the prevalence of anti-
HEV IgG among the 445 subjects (representing 127 households) was 59%.  
There was no significant difference in anti-HEV prevalence between cases 
(72%) and controls (61%). Loss of detectable anti-HEV IgG after 2 years was 
demonstrated in 17 of 60 subjects (28%) who were originally positive for anti-
HEV in 1991. The mean number of anti-HEV positive subjects per household  
was 2.04. Cross-sectional prevalence of anti HEV IgG increased significantly 
with age (P = 0.01). When communities were grouped into areas of low (< 40%), 
medium (40-59%) and high (> or = 60%) anti-HEV prevalence, use of river water 
for drinking and cooking (P < 0.001), personal washing (P < 0.0001), and human 
excreta disposal (P < 0.001) were associated with high prevalence communities.  
Conversely, boiling drinking water was negatively associated with increased 
prevalence (P = 0.02). Subnormal rainfall during the month (August) leading 
up to the 1991 outbreak (19 cm compared to the monthly mean of 209 cm in  
1985-1993) may have contributed to favourable epidemic conditions.

4) Corwin A, et al. Epidemic and sporadic hepatitis E virus transmission in  
West Kalimantan (Borneo), Indonesia. Am J Trop Med Hyg. 1997; 57: 62-5.

 A cross-sectional survey was conducted in West Kalimantan (Borneo),  
Indonesia to geographically profile hepatitis E virus (HEV) prevalence in 
the riverine areas recognized as the foci of epidemic HEV transmission in 
1987. Additionally, a contiguous, although distinct, population with no 
identifiable historical exposure to epidemic HEV was surveyed downstream for 
comparative purposes. Eight hundred eighty-five sera were assayed by enzyme 
immunoabsorbent assay for anti-HEV IgG and anti-hepatitis A virus (HAV) 
IgG markers. A very high percent (90%) of both the outbreak and comparison 
populations was anti-HAV IgG positive by the age of nine years. In contrast, 
the prevalence of anti-HEV IgG in the outbreak area (50%) was significantly 
higher than in the comparison area (23%) (P < 0.0001). In both the outbreak 
and comparison areas, anti-HEV IgG prevalence increased with age ( < 0.0001),  
except for the group > or = 50 years of age. The prevalence (53%) of antibody 
to HEV in the population > or = seven years of age from the outbreak area  
(alive during the actual 1987 outbreak) was significantly (P < 0.0001) greater 
than among the children < seven years of age (born after the outbreak) (15%). 
However, anti-HEV IgG prevalence among the population from the comparison 
area did not differ significantly between the > or = seven- (23%) and < seven- 
(20%) year-old age groups. The percentage of anti-HEV IgG-positive individuals 
among males (47%) from the outbreak area was lower (P < 0.05) compared with 
females (55%). While overall usage of river water for drinking purposes was 
not universal, dependence on river water as a primary source was significantly 
higher (P < 0.001) in households from the outbreak area (60%) compared with 
the comparison area (30%). This study indicates persistence of an anti-HEV IgG 
response in a large percentage of the population seven years after an epidemic 
of HEV infections. Also, the relatively high prevalence (15%) of anti-HEV in 
children < seven years of age from the outbreak area reflects continuing, sporadic 
infections.



211WHO/IVB/10.14

5) Wibawa ID, et al. Prevalence of antibodies to hepatitis E virus among apparently 
healthy humans and pigs in Bali, Indonesia: Identification of a pig infected with 
a genotype 4 hepatitis E virus. J Med Virol. 2004; 73: 38-44.

 In Indonesia where hepatitis E virus (HEV) is believed to be highly endemic, 
only three outbreaks of HEV transmission have been documented to date in 
restricted areas (West Kalimantan and East Java). A total of 1,115 serum samples 
collected from apparently healthy individuals in Bali, Lombok, and Surabaya in 
Indonesia in 1996 where epidemic HEV transmissions have never been reported, 
were tested for IgG class antibodies to HEV (anti-HEV). In Bali, anti-HEV 
was detected in 20% (54/276) of the tested population, in remarkable contrast 
with 4% (17/446) in Lombok and 0.5% (2/393) in Surabaya. On the other 
hand, antibodies to hepatitis A virus were highly prevalent in all three regions  
(95% in Bali, 90% in Lombok, and 89% in Surabaya). Although the majority 
of the population in Indonesia is Moslem, Balinese people are mostly Hindu 
and have a habit of consuming pork. Therefore, serum samples were obtained 
from the 99 farm pigs in Bali and tested for anti-HEV and HEV RNA.  
The sera from 71 pigs (72%) were positive for anti-HEV and a 2-month-old pig 
had detectable HEV RNA. The swine HEV isolate recovered from the viremic 
pig was named SB66-Bali. The SB66-Bali isolate was most closely related to 
the genotype 4 isolates from China, India, Japan, and Taiwan, but shared only  
82.6-90.0% identity in the common 241-412 nucleotides within open reading 
frame 2 (ORF2). These results indicate that a presumably indigenous HEV 
strain(s) is circulating in Bali, Indonesia and that HEV infection may occur via 
zoonosis even in developing countries.

6) Surya IG, et al. Serological markers of hepatitis B, C, and E viruses and human 
immunodeficiency virus type-1 infections in pregnant women in Bali, Indonesia. 
J Med Virol. 2005; 75: 499-503.

 Except for hepatitis B virus (HBV), there have been few data on serological 
markers of hepatitis viruses such as hepatitis C virus (HCV) and E virus 
(HEV), and human immunodeficiency virus type-1 (HIV) in Bali, Indonesia.  
During 5 months from April to August 2003, sera were collected from  
2,450 pregnant women at eight jurisdictions in Bali, and they were tested 
for markers of these viruses. Only one (0.04%) was positive for antibody to 
HCV, but none for antibody to HIV. Hepatitis B surface antigen (HBsAg) was 
detected in 46 (1.9%) at a prevalence significantly lower than that in 271 of the  
10,526 (2.6%) pregnant women in Bali surveyed 10 years previously (P < 0.045). 
The prevalence of hepatitis B e antigen in pregnant women with HBsAg decreased, 
also, from 50% to 28% during the 10 years (P < 0.011). Antibody to HEV  
(anti-HEV) was examined in 819 pregnant women who had been randomly 
selected from the 2,450. The overall prevalence of anti-HEV was 18%, and there 
were substantial regional differences spanning from 5% at Tabanan district to 
32% at Gianyar district. Furthermore, the prevalence of anti-HEV differed 
substantially by their religions. In the Sanglah area of Denpasar City, for instance, 
anti-HEV was detected in 20 of the 102 (20%) Hindus, significantly more 
frequently than in only 2 of the 101 (2.0%) Muslims (P < 0.001). Swine that are 
prohibited to Muslims, therefore, is likely to serve as a reservoir of HEV in Bali. 
In conclusion, HBV is decreasing, HCV and HIV have not prevailed, as yet,  
while HEV is endemic probably through zoonotic infection in Bali.
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7) Achwan WA, et al. Epidemiology of hepatitis B, C, and E viruses and human 
immunodeficiency virus infections in Tahuna, Sangihe-Talaud Archipelago, 
Indonesia. Intervirology. 2007; 50: 408-11.

 BACKGROUND/AIMS: The epidemiology of hepatitis B, C,E viruses  
(HBV, HCV, HEV) and human immunodeficiency virus(HIV) has been obscure 
in Indonesia, particularly remote areas. METHODS: We undertook serological 
surveys for HBV/HCV/HEV/HIV infections in the general population of 
Tahuna, the capital city of Sangihe-Talaud Archipelago,outlier in the northeastern 
part of Indonesia. RESULTS: Of 581 sera collected in April 2005, 1.4% was 
reactive for HBsAg,0.2% for anti-HCV, and 5.9% for anti-HEV, but none for 
HIV. All the HBsAg-positive sera were also positive for DNA, the nucleotide 
sequence of which is segregated within subgenotype C5. Most of the preschool 
children were positive for anti-HBs as a result of an HB immunization initiated 
in 1997. The titer of anti-HCV in the only individual detected was very low, 
with a negative result of HCV RNA detection,suggesting a nonspecific reaction. 
Anti-HEV was significantly more frequent in those over 30 years of age than 
in the younger age group (24 vs. 1.9%, p ! 0.0001). CONCLUSION:Thus, it 
seems that HCV and HIV have fortunately not made it as far as the Sangihe-
Talaud Archipelago. Although HBV infection remains a major problem in adults  
(with the HBsAg-positive rate at 4.9%), HB immunization has begun to protect 
the younger generation.

8) Bounlu K, et al. Acute jaundice in Vientiane, Lao People’s Democratic Republic. 
Clin Infect Dis. 1998; 27: 717-21.

 Analysis of serum samples from patients with acute jaundice by means of 
enzyme-linked immunosorbent assay and polymerase chain reaction testing 
provided the first profile of this condition in Vientiane, Lao PDR, in 1995 and 
1996. In a case-control, hospital-based study, evidence of acute infections due 
to hepatitis A and B viruses was found in 14% and 10% of cases, respectively. 
Hepatitis E virus, however, did not appear to contribute to clinically recognized 
acute jaundice. Similarly, antibody to hepatitis C virus was recognized in almost 
equal proportions of cases (8%) and controls (6%), thus representing probable 
background infections. The detection of hepatitis G virus marks the first report of 
this virus in Lao PDR. The large proportion (21%) of new leptospiral infections in 
cases without acute hepatitis A or B was notable. This finding suggests significant 
regional underreporting of leptospirosis as a cause of acute jaundice. The limited 
laboratory diagnostic capabilities for confirming a differential diagnosis of 
leptospirosis contribute to the lack of attention paid to this important health 
problem.

9) Saat Z, et al. A four year review of acute viral hepatitis cases in the east coast of 
peninsular Malaysia (1994-1997). Southeast Asian J Trop Med Public Health. 
1999; 30: 106-9.

 A total of 1,157 sera from jaundiced patients with clinical and biochemical evidence 
of liver disease received from government hospital in Kelantan and Terengganu, 
during the period from 1994 to 1997, were investigated to determine the cause. 
Hepatitis A virus was found to be the main cause in 26.1% (24/92) of symptomatic 
clinical hepatitis cases in 1994, 47.8% (63/132) in 1995, 66.4% (613/923) in 1996 
and 20% (2/10) in 1997. Sera received in 1996 were also tested for hepatitis B, 
hepatitis C, hepatitis D and hepatitis E. 1.4% (13/923) anti-bodies were found to 
be positive for HBc IgM indicating recent HBV infection, 5.4% (50/923) for total 
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HCV Ab, 0.9% (8/923) for total HDV Ab and 0.4% (4/923) for anti-HEV IgM. 
This study shows that HAV is still a major problem in Kelantan and Terengganu, 
and there is a need to identify effective strategies for prevention and control in 
these two states.

10) Seow HF, et al. Seroprevalence of antibodies to hepatitis E virus in the 
normal blood donor population and two aboriginal communities in Malaysia.  
J Med Virol. 1999; 59: 164-8.

 The prevalence of antibodies to hepatitis E virus (HEV) has been examined 
in many countries, but such studies have generally been limited to majority 
populations such as those represented in healthy blood donors or cross sections of 
urban populations. Due to its major route of enteric transmission, large differences 
in HEV prevalence might be expected between populations in the same country 
but with different living conditions. Using an ELISA based on GST-ORF2.1 
antigen, the prevalence of IgG-class antibodies to HEV was examined in three 
distinct populations in Malaysia: the normal (urban) blood donor population 
and two aboriginal communities located at Betau, Pahang and Parit Tanjung, 
Perak. IgG anti-HEV was detected in 45 (44%) of 102 samples from Betau and 
15 (50%) of 30 samples from Parit Tanjung, compared to only 2 (2%) of 100 
normal blood donors. The distribution of sample ELISA reactivities was also 
consistent with ongoing sporadic infection in the aboriginal communities, while 
there was no significant relationship between HEV exposure and age, sex, or 
malaria infection. The high prevalence of antibodies to HEV in the two aboriginal 
communities indicates that this group of people are at high risk of exposure to 
HEV compared to the general blood donors, and the results suggest that studies 
of HEV seroprevalence within countries must take into account the possibility 
of widely varying infection rates between populations with marked differences 
in living conditions.

11) Myint H, et al. A clinical and epidemiological study of an epidemic of non-A 
non-B hepatitis in Rangoon. American Journal of Tropical Medicine and Hygiene. 
1985; 34: 1183-9.

12) Uchida T, et al. An epidemic outbreak of hepatitis E in Yangon of  
Myanmar: antibody assay and animal transmission of the virus. Acta Pathol Jpn. 
1993; 43: 94-8.

 An epidemic outbreak of hepatitis E occurred in an army recruit camp of Yangon, 
Myanmar, in October 1989. One hundred and eleven patients among 600 residents 
were hospitalized. As high as 83.7% of these patients were positive for the acute 
phase antibody against hepatitis E virus by an enzyme-linked immunosorbent 
assay developed in our laboratory. Also, 30.6% of 49 symptom-free residents 
examined were positive for the antibody. We prepared a stool extract from  
six patients and inoculated it into 10 rhesus monkeys for a series of three sub-
passages. All of them developed acute biochemical hepatitis along with an 
elevation of antibody levels. A rechallenge with viruses of the present outbreak 
failed to provoke hepatitis in two monkeys that had previously recovered from 
acute hepatitis caused by an isolate of sporadic hepatitis E of the same area. 
Similarly, the rechallenge of the sporadic strain did not induce hepatitis in two 
monkeys that had been previously infected with the epidemic virus. These data 
suggested that the subjects would obtain neutralizing antibodies against the 
hepatitis E virus once infected, and many adult inhabitants of the endemic area 
had no protective antibodies and were still susceptible to hepatitis E infection.
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13) Nakai K, et al. Molecular characteristic-based epidemiology of hepatitis B, C, 
and E viruses and GB virus C/hepatitis G virus in Myanmar. J Clin Microbiol. 
2001; 39: 1536-9.

 We carried out a molecular characteristic-based epidemiological survey of various 
hepatitis viruses, including hepatitis B virus (HBV), hepatitis C virus (HCV), 
hepatitis E virus (HEV), and GB virus C (GBV-C)/hepatitis G virus (HGV), 
in Myanmar. The study population of 403 subjects consisted of 213 healthy 
individuals residing in the city of Yangon, Myanmar, and the surrounding 
suburbs and 190 liver disease patients (155 virus-related liver disease patients 
and 35 nonviral disease patients). The infection rates of the viruses among the 
213 healthy subjects were as follows: 8% for HBV (16 patients), 2% for HCV 
(4 patients), and 8% for GBV-C/HGV (17 patients). In contrast, for 155 patients 
with acute hepatitis, chronic hepatitis, liver cirrhosis, or hepatocellular carcinoma, 
the infection rates were 30% for HBV (46 patients), 27% for HCV (41 patients), 
and 11% for GBV-C/HGV (17 patients). In the nonviral liver disease group of  
35 patients with alcoholic liver disease, fatty liver, liver abscess, and biliary disease, 
the infection rates were 6% for HBV (2 patients), 20% for HCV (7 patients), 
and 26% for GBV-C/HGV (9 patients). The most common viral genotypes 
were type C of HBV (77%), type 3b of HCV (67%), and type 2 of GBV-C/
HGV (67%). Moreover, testing for HEV among 371 subjects resulted in the 
detection of anti-HEV immunoglobulin G (IgG) in 117 patients (32%). The age 
prevalence of anti-HEV IgG was 3% for patients younger than 20 years and  
30% or more for patients 20 years of age or older. Furthermore, a high prevalence 
of anti-HEV IgG (24%) was also found in swine living together with humans in 
Yangon. These results suggest that these hepatitis virus infections are widespread 
in Myanmar and have led to a high incidence of acute and chronic liver disease 
patients in the region.

14) Gloriani-Barzaga N, et al. Hepatitis E virus infection diagnosed by  
serology: A report of cases at the San Lazaro Hospital, Manila. Phil J Microbiol 
Infect Dis. 1997; 26: 169-72.

15) Poovorawan Y, et al. Prevalence of hepatitis E virus infection in Thailand.  
Ann Trop Med Parasitol. 1996; 90: 189-96.

 Hepatitis E, also known as epidemic, non-A, non-B hepatitis, is an acute,  
enteric, infectious disease. The disease is usually mild, except in pregnant women, 
who suffer a high fatality rate from fulminant hepatic failure. Information on the 
disease in Thailand is limited. The prevalence of antibodies to the aetiological 
agent, hepatitis E virus (HEV), was therefore studied, in various groups of 
subjects from several regions of this country, using commercial ELISA for  
anti-HEV IgG and IgM. The prevalence of anti-HEV IgG, which was 9%-22% 
in the adult subjects (blood donors, pregnant women, patients with acute hepatitis 
and cases seen during an outbreak of hepatitis), increased with age. It was relatively 
low in children and adolescents from Bangkok (3.6%) and in children from 
the north-east (1.8%-6.2%) and south (2.3%) of the country. Five (7%) of the  
68 patients with acute viral hepatitis who were tested for anti-HEV IgM 
were found positive. Although these five cases had jaundice (four cases),  
diarrhoea (three) and/or dark urine (at least four cases), all of these clinical signs 
were self-limiting and had no sequelae. Given the apparently high prevalence 
of HEV infection in young adults in Thailand, control measures, including 
provision of clean water supplies and better personal sanitation and food hygiene,  
should be implemented to prevent an epidemic of the disease.
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16) Jutavijittum P, et al. Seroprevalence of antibody to hepatitis E virus in voluntary 
blood donors in Northern Thailand. Tropical Medicine. 2000; 42: 135-9.

 We report the results of seroepidemiological study of hepatitis E virus (HEV) 
infection in 636 voluntary blood donors in four Provinces of Northern Thailand. 
The average seroprevalence of anti-HEV was 8.7%, which is lower than previous 
reports from HEV endemic areas and even in the central Thailand. No significant 
differences of the prevalence were found geographically and also by age and 
sex. Our findings suggest that Northern Thailand belongs to an intermediate 
prevalence group of HEV infection between non-endemic and endemic regions 
and the improvement of socioeconomic and hygienic status might control the 
spreading of HEV infection in this area.

17) Louisirirotchanakul S, et al. The prevalence of viral hepatitis among the  
Hmong people of northern Thailand. Southeast Asian J Trop Med Public Health. 
2002; 33: 837-44.

18) Corwin AL, et al. Acute viral hepatitis in Hanoi, Viet Nam. Trans R Soc Trop 
Med Hyg. 1996; 90: 647-8.

 A study of acute hepatitis was conducted in Hanoi, Viet Nam, from  
January 1993 to February 1995; 188 sera from clinical hepatitis cases were 
screened by enzyme-linked immunosorbent assay for immunoglobulin (Ig) 
M anti-hepatitis A virus (HAV), IgM anti-hepatitis B core antigen (HBc),  
IgG anti-hepatitis C virus (HCV), IgG anti-hepatitis E virus (HEV) and IgM anti-HEV.  
Additionally, 187 sera from control subjects, matched by age, sex and month 
of admission, with no recent history of hepatitis, were tested for comparative 
purposes. There was serological evidence of recent HAV (29%) and hepatitis B 
virus (24%) infection in 53% of cases (2 mixed infections), compared with 2% of 
controls. HCV infections were detected in 10% of cases (with no IgM anti-HAV 
or IgM anti-HBc) and in 1% of control sera. There was no significant difference 
in the proportion of IgG anti-HEV positive sera between cases (in the absence 
of IgM anti-HAV or IgM anti-HBc) (21%) and controls (14%); 3% of all case 
sera were IgM anti-HEV positive. Younger cases (< 20 years) were more likely 
to have recent HAV infections (41%) than those aged > or = 20 years (21%)  
(P < 0.01). In contrast, a higher percentage of adult cases had IgM anti-HBc,  
IgG anti-HCV and IgG anti-HEV (in the absence of recent HAV or HBV 
infection) than did children. No seasonal trend in hepatitis admissions was 
detected, nor an association between water-borne infections (HAV and HEV) and 
the warmer months. Hepatitis patients lived throughout Hanoi and surrounding 
areas, with no identifiable geographical clustering, regardless of serological 
marker.

19) Hau CH, et al. Prevalence of enteric hepatitis A and E viruses in the Mekong 
River delta region of Vietnam. Am J Trop Med Hyg. 1999; 60: 277-80.

 A study of antibody prevalence for hepatitis A virus (HAV) and hepatitis E virus 
(HEV) was carried out in southwestern Vietnam in an area adjacent to a known 
focus of epidemic HEV transmission. The purpose of this investigation was first 
to provide a prevalence measure of hepatitis infections, and second to determine 
the outbreak potential of HEV as a function of the susceptible population.  
Blood specimens collected from 646 persons in randomly selected village hamlets 
were examined by an ELISA for anti-HEV IgG and anti-HAV IgG. 
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 The prevalences of anti-HEV IgG and anti-HAV IgG were 9% and 97%, 
respectively. There was a significant increase (P < 0.01) in age-specific anti-HEV 
IgG. A notable increase in anti-HAV IgG prevalence (P < 0.0001) occurred 
between child populations 0-4 (64%) and 5-9 (95%) years of age. No evidence 
of familial clustering of anti-HEV IgG-positive individuals was detected,  
and household crowding was not associated with the spread of HEV.  
Boiling of water was found to be of protective value against HEV transmission. 
A relatively low prevalence of anti-HEV indicates considerable HEV outbreak 
potential, against a background of 1) poor, water-related hygiene/sanitation, 2) 
dependence on a (likely human/animal waste)-contaminated Mekong riverine 
system, and 3) periodic river flooding.

20) Tran HT, et al. Prevalence of hepatitis virus types B through E and genotypic 
distribution of HBV and HCV in Ho Chi Minh City, Vietnam. Hepatol Res. 
2003; 26: 275-80.

 A molecular epidemiological survey of various hepatitis viral infections,  
including hepatitis B virus (HBV), hepatitis C virus (HCV) and hepatitis D virus 
(HDV), was carried out in Ho Chi Minh City, Vietnam. This study included of 
295 patients with liver disease (234 viral related and 61 non-viral related) and  
100 healthy individuals. The infection rates of HBV and HCV in 234 liver disease 
patients with acute hepatitis, chronic hepatitis, liver cirrhosis and hepatocellular 
carcinoma, were 31.2 and 19.2%, respectively. On the other hand, detection rates 
of these viruses in healthy populations were 10 and 2%, respectively (P<0.005 and 
<0.0001, respectively). None of cases tested was positive for HDV RNA. The most 
common viral genotypes were type B and C of HBV (43 and 57%) and type 2a of 
HCV (33.3%). Surprisingly, high prevalence of HBV pre-S2 deletion mutant was 
found in 22 of 87 (25.3%) patients with chronic liver disease. Moreover, antibody 
to hepatitis E virus (HEV) immunoglobulin G (IgG) was detected in 78 of  
185 (42%) and IgM in 1 of 185 (0.5%) patients. The age prevalence of anti-HEV 
IgG was reached 61.9% in 21-40-year-olds. These results suggest that these 
hepatitis viruses, except for HDV, are spreading among liver disease patients in 
Ho Chi Minh city, Vietnam and HBV was the most important causative agent 
correlated with liver disease in this area.

21) Buchy P, et al. [Prevalence of hepatitis A, B, C and E virus markers among  
patients with elevated levels of Alanine aminotransferase and Aspartate 
aminotransferase in Phnom Penh (Cambodia) and Nha Trang (Central Vietnam)]. 
Bull Soc Pathol Exot. 2004; 97: 165-71.

 In order to describe the respective part of viral hepatitis in liver diseases 
observed in Cambodia and Vietnam, ninety consecutive patients with Aspartate 
aminotransferase (AST) and Alanine aminotransferase (ALT) > or = 100 Ul/l 
were tested for hepatitis A, B, C and E markers in Phnom Penh and Nha Trang. 
The markers were IgM antibodies to hepatitis A virus (anti-HAV IgM), hepatitis 
B surface antigen (HBsAg), antibodies to hepatitis C virus (anti-HCVAb) and 
IgG antibodies to hepatitis E virus (anti-HEV IgG). Recruited patients were 
predominantly adults and male (sex ratio 76%). Among these patients, 81% were 
tested positive to at least one marker in Nha Trang and 79% in Phnom Penh.  
In Nha Trang, HBsAg was more frequent (73%) than anti-HCV Ab (9%)  
while in Phnom Penh both markers were closely similar (HBsAg: 41%, anti-HCV 
Ab: 39%). In both population samples, HBsAg was more prevalent among young 
people whereas anti-HCV Ab were only detected in adults. No case of acute HAV 
infection was diagnosed in Nha Trang while anti-HAV IgM were detected in 
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20% of Cambodian patients. Anti-HEV IgG were infrequent (2% in Nha Trang,  
5.5% in Phnom Penh). Only one case was notified, a male Vietnamese patient 
probably suffering from acute hepatitis E. More studies would be useful to improve 
the control measures against viral hepatitis in the public health programs.
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1) Heath TC, et al. Locally acquired hepatitis E in the Northern Territory of 
Australia. Med J Aust. 1995; 162: 318-9.

2) Sallie R, et al. Hepatitis C and E in non-A non-B fulminant hepatic failure:  
A polymerase chain reaction and serological study. Journal of Hepatology.  
1994; 20: 580-8.

 A significant proportion of patients with fulminant hepatic failure have 
clinical, biochemical and histological features suggestive of acute viral hepatitis,  
without serological evidence of either hepatitis A or B. The contribution of 
hepatitis C to such cases of non-A non-B fulminant hepatic failure is presently 
uncertain while hepatitis E is well recognized as a cause of fulminant hepatic 
failure in endemic areas. Nested polymerase chain reaction for detection of both 
hepatitis C and E virus as well as two serological assays for anti-hepatitis C virus 
and anti-hepatitis E virus western blotting (both IgG and IgM) were performed 
on acute sera of 42 consecutive cases of non A, non B-fulminant hepatic failure 
and on convalescent sera of 17 of 20 patients who underwent orthotopic liver 
transplantation. Fresh liver tissue, obtained at the time of transplantation,  
was also studied by polymerase chain reaction in eight cases. Evidence of an 
acute hepatitis E virus infection (hepatitis E virus RNA amplified from serum 
by polymerase chain reaction or serum IgM positive to western blot) was found 
in eight patients. One patient had anti-HCV at presentation but assays on later 
sera proved negative. Convalescent sera and sera obtained after orthotopic liver 
transplantation were all negative to both anti-HCV assay systems, but HCV 
RNA was not found in either serum or liver tissue in any case. While these 
findings suggest sporadic hepatitis E virus infection may be an important cause 
of fulminant hepatitic failure outside endemic areas, most cases of presumed 
non A, non B-fulminant hepatic failure appear to be due to a viral agent(s) other 
than hepatitis A, B, C, D, or E, or to some as yet undefined toxic or metabolic 
process.

3) Binotto E, et al. A serological re-evaluation of acute non-A non-B hepatitis from 
the early 1970s. Aust N Z J Med. 2000; 30: 668-74.

 

Australasia
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 BACKGROUND: The epidemiology and natural history of recently discovered 
viruses, which may be responsible for cases of seronegative infectious hepatitis, 
are currently being investigated. Retrospective studies of stored sera can provide 
a historical perspective of these infections. AIMS: To re-evaluate the serological, 
demographic and clinical characteristics of patients hospitalised in the early 1970s 
with acute hepatitis. METHODS: The stored sera of 57 patients hospitalised 
between 1971 and 1974 with acute hepatitis, designated at that time as non-A 
non-B (NANB) hepatitis, were re-tested using commercially available enzyme-
linked immunosorbent assays (ELISAs) for the presence of anti-hepatitis A 
virus (HAV) IgM, hepatitis B surface antigen (HBsAg), anti-hepatitis C virus 
(HCV) IgG, and anti-hepatitis E virus (HEV) IgG. Stored sera from a group of  
57 patients concurrently hospitalised for other conditions were also tested. 
Detailed records of the original epidemiological interviews were examined 
to compare patient demographics, risk factors for infectious hepatitis and 
clinical data for the NANB hepatitis group and an original control group of  
604 hospitalised patients. RESULTS: Serum from 15 of the 57 (26%) previously 
designated NANB hepatitis cases had elevated anti-HAV IgM and are likely 
to represent missed cases of hepatitis A. Thirteen (23%) of cases previously 
designated as NANB hepatitis had positive hepatitis C antibody tests.  
These patients were younger and significantly more likely to have used 
intravenous drugs than control patients. Three NANB hepatitis and two hospital 
control patients were anti-HEV IgG antibody positive. All of these individuals 
were born in, or had travelled to, developing countries. Serum from 27 (47%) 
of the NANB hepatitis patients were negative on all tests. These hepatitis non-
A-E cases included children and elderly adults, but as a group were significantly 
more likely to have used intravenous drugs than hospitalised control patients. 
CONCLUSION: Both HCV and probable non-A-E virus(es) were important 
causes of acute NANB hepatitis during the early 1970s.

4) Moaven L, et al. Seroepidemiology of hepatitis E in selected Australian 
populations. J Med Virol. 1995; 45: 326-30.

 The presence of hepatitis E virus-specific antibodies (anti-HEV) was determined 
in selected Australian groups. Anti-HEV was detected initially using a 
recombinant antigen-based enzyme immunoassay (EIA). It was found that  
1 of 279 (0.4%) blood donors, 14 of 182 (7.7%) Indochinese refugees, 2 of  
89 (2.2%) sera submitted for amoebic serology (generally people who had visited 
developing countries), 1 of 13 (7.7%) patients with non-A, non-B hepatitis,  
none of 7 (0%) patients with fulminant non-A, non-B hepatitis, and none of  
33 (0%) control sera were repeatedly reactive by the HEV EIA. The positive  
sera were subjected to further testing using a supplemental immunoblot. 
Preliminary data suggest that while potentially large numbers of people infected 
with HEV are entering Australia, no compulsive evidence was found in these 
particular groups for endemic HEV infection in Australia. This is the first 
seroepidemiological survey of HEV in Australia.
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5) Chapman BA, et al. Community acquired viral hepatitis in New Zealand:  
a case of sporadic hepatitis E virus infection. Aust N Z J Med. 1993; 23: 722-3.

6) Dalton HR, et al. Hepatitis E in new zealand. J Gastroenterol Hepatol.  
2007; 22: 1236-40.

 BACKGROUND AND AIM: Locally acquired hepatitis E virus (HEV) 
infection has been described in a number of developed countries and is thought 
to be zoonotic from pigs. Little is known about hepatitis E in humans in  
New Zealand (NZ) but 90% of NZ pigs show evidence of HEV infection.  
The aim of this study was to investigate the epidemiology of hepatitis E 
infection in NZ by documenting HEV immunoglobulin (Ig) G seroprevalence in  
NZ blood donors, testing patients with unexplained hepatitis for HEV,  
and comparing genetic sequences of human HEV with local porcine isolates. 
METHODS: In total, 265 blood donors were tested for HEV IgG and  
77 patients with unexplained hepatitis were tested for HEV. Viral sequences were  
compared with known HEV isolates including those from NZ pigs.  
RESULTS: The HEV IgG seroprevalence was 4%. HEV genotype 3 was 
isolated in four patients with unexplained hepatitis. Clinical and sequencing data 
suggest that two cases were acquired in Europe and two in NZ. All cases were in  
elderly patients, one of whom was asymptomatic and initially misdiagnosed as 
a drug reaction. The NZ-acquired cases were most similar to HEV from Japan,  
and bore little sequence homology to HEV isolated from NZ pigs. 
CONCLUSIONS: Hepatitis E does occur in NZ in patients who have not 
traveled to endemic areas and seems to affect the elderly. The seroprevalence 
data suggest that subclinical/unrecognized infection is common. Sequencing data 
suggest that some reservoir other than pigs could be the source of HEV in NZ. 
It is recommend that all patients with unexplained hepatitis, whatever their age 
or travel history, are tested for HEV.
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1) Bryan JP, et al. Epidemiology of acute hepatitis in the Stann Creek District of 
Belize, Central America. Am J Trop Med Hyg. 2001; 65: 318-24.

 Hepatitis is common in the Stann Creek District of southern Belize. To 
determine the etiologies, incidence, and potential risk factors for acute jaundice,  
we conducted active surveillance for cases. Cases of jaundice diagnosed by 
a physician within the previous 6 weeks were enrolled. Evaluation included 
a questionnaire and laboratory tests for hepatitis A, B, C, D, and E, a blood 
film for malaria, and a serologic test for syphilis. Etiologies of jaundice among  
62 evaluable patients included acute hepatitis A, 6 (9.7%), acute hepatitis B,  
49 (79.0%), hepatitis non-A-E, 2 (3.2%), and malaria, 5 (8.1%). There were no 
cases of acute hepatitis E. One patient each with antibody to hepatitis C and 
D were detected. The annualized incidence of hepatitis A was 0.26 per 1,000.  
All cases of hepatitis A were in children 4-16 years of age. The annualized 
incidence of hepatitis B, 2.17 per 1,000, was highest in adults aged 15-44 years 
(4.4 per 1,000) and was higher in men (36 cases; 3.09 per 1,000) than women  
(13 cases; 1.19 per 1,000). Four (31%) of the women with hepatitis B were 
pregnant. The annualized incidence was significantly higher in Mestizo  
(6.18 per 1000) and Maya (6.79 per 1,000) than Garifuna (0.38 per 1,000) or  
Creole (0.36 per 1,000). Persons with hepatitis B were significantly more 
likely to be born outside of Belize (82%), had been in Belize < 5 years (73%),  
and lived and worked in rural areas (96%) than was the general population.  
Of those > or = 14 years of age with hepatitis B, only 36% were married.  
Few persons admitted to transfusions, tattoos, IV drug use, multiple sexual 
partners, visiting prostitutes, or sexually transmitted diseases. Only 1 of  
49 had a reactive test for syphilis. Six patients were hospitalized (including 3 with  
acute hepatitis B and one with hepatitis A), and none to our knowledge died. 
Acute hepatitis B is the most common cause of viral hepatitis in the Stann Creek 
District, but the modes of transmission remain obscure. Infants, women attending 
prenatal clinics, and new workers are potential targets for immunization with 
hepatitis B vaccine.

2) de la Caridad Montalvo Villalba M, et al. Acute hepatitis E virus infection in a 
Cuban patient. Int J Infect Dis. 2005; 9: 286-7.

Caribbean
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3) Quintana A, et al. Prevalence of antibodies to hepatitis E virus in residents of a 
district in Havana, Cuba. J Med Virol. 2005; 76: 69-70.

 A seroepidemiological study of hepatitis E virus (HEV) infection was conducted 
in a district of Havana, where hepatitis A virus (HAV) is considered endemic.  
The levels of anti-HEV antibodies were evaluated by enzyme-linked 
immunosorbent assay (ELISA) based on the recombinant protein GST-ORF2.1. 
Anti-HEV antibodies were detected in 11 of 209 (5.3%) of serum samples, 
compared to 71.3% for anti-HAV antibodies. No risk factors reported previously 
for HEV infection showed a significant association with the presence of  
anti-HEV antibodies, whereas anti-HAV antibodies were strongly associated 
with increasing age. HEV may be considered endemic in this area and is likely 
to have a significant clinical impact.

4) Lemos G, et al. Hepatitis E virus in Cuba. J Clin Virol. 2000; 16: 71-5.

 The hepatitis E virus (HEV) has a global distribution and is known to have caused 
large waterborne epidemics of icteric hepatitis. The transmission is primarily 
fecal-oral. Some reports have suggested parenteral transmission of HEV from 
its association to hepatitis B or hepatitis C infection, or due to the development 
of hepatitis E after blood transfusion. Though most of the developing countries 
in Asia and Africa have been shown to be endemic for HEV infection, studies in 
the Latin American countries have been limited to Mexico, Brazil and Venezuela. 
We have developed an enzyme immunoassay (EIA) for IgM and IgG antibodies 
to a recombinant protein containing antigenic epitopes of the ORF3 region of 
the HEV. This system, as well as a commercial kit that includes ORF2 and ORF3 
antigenic epitopes, were used to study the prevalence of anti-HEV antibodies in 
a sample of Cuban blood donors, acute hepatitis cases and individuals subjected 
to plasmapheresis. The incidence of anti-HEV IgM was compared with other 
viral hepatitis markers. Our findings suggest that infections due to HEV are an 
important viral cause of sporadic hepatitis in Cuba, and that HEV is endemic to 
this region of the world.

5) Talarmin A, et al. Prevalence of antibodies to hepatitis A, C, and E viruses in 
different ethnic groups in French Guiana. J Med Virol. 1997; 52: 430-5.

 In order to determine the prevalence of antibodies to hepatitis A, C, and E viruses 
(HAV, HCV, and HEV) in the various ethnic groups and areas of French Guiana, 
sera (996 for HCV and HEV, 941 for HAV) were tested for antibodies to these 
viruses using ELISAs. Differences in HAV seroprevalence were found for different 
age groups, with a large increase in people aged 20-30 years in comparison with 
those under 20. After logistic analysis, significant differences were found between 
places of residence; the prevalence of anti-HAV was higher along the Maroni 
and Oyapock rivers than in the littoral area. The ethnic differences that were 
observed were generally due to differences in residence. Of all sera, 5.3% were 
positive for anti-HCV in preliminary tests, but only 1.5% remained positive after 
confirmation. Brazilians were significantly more frequently infected by HCV 
than other ethnic groups (4.7%). Sixty-four sera (6.4%) had antibodies to HEV, 
and differences were found between ethnic groups. Persons of ethnic groups  
who had emigrated recently to French Guiana had significantly higher 
seroprevalence rates: 14.6% for Chinese and Hmongs [odds ratio (OR), 4.4; 95% 
confidence interval (CI), 1.8-10.7], 13.5% for Brazilians (OR, 4.1; CI, 1.8-9.4), 
and 10.6% for Haitians (OR, 3.1; CI, 1.1-8.7).
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1) Adhami JE, et al. [Hepatitis E virus infection in Albania]. Sante. 2001; 11: 13-5.

 Acute HEV in Albania make up 35.7% of acute non A-non B hepatitis and  
2.4% of all acute viral hepatitis cases, affecting women more with a 2:1 ratio,  
and are described more frequently in adults (73.3%) older than 35 years.  
In the general population (control group), the prevalence of anti-HEV antibodies 
increases progressively with age, from 1.2% in the younger than 9 years, to 17.7% 
among the over 60, in general the average is of 9.7%. A statistical comparison 
of anti-HEV antibodies in healthy persons younger than 20, and those 20 years 
old and over is significant (p < 0.0001). HEV transmission by blood transfusion, 
mentioned by some authors, could be related to the infection of blood donors.  
We have not found any positive cases in thalassemic children who received 
between 24 and 169 transfusions. The prevalence of anti-HEV antibodies 
in pregnant women is lower than in the general population (p < 0.0001).  
In patients with chronic liver disease, in comparison with the general population  
(control group), there is no statistical significant difference (p = NS).

2) Kondili LA, et al. Seroprevalence of hepatitis E virus (HEV) antibody and the 
possible association with chronic liver disease: a case-control study in Albania. 
Epidemiol Infect. 2006; 134: 95-101.

 A case-control study involving 109 in-patients with chronic liver disease and 
190 in-patients with no apparent liver disease was conducted to evaluate the 
seroprevalence of anti-HEV antibodies and the possible association with chronic 
liver disease. Among cases, the anti-HEV prevalence was 36.6% which increased 
significantly by age; among controls, the prevalence was 12.1% (P<0.05) and 
was similar among age groups <60 years. Among cases, aged >50 years (OR 4.0,  
95% CI 1.4-11) and the presence of end stage liver disease (ESLD) (OR 4.3, 95% 
CI 1.4-12.8) were associated independently with anti-HEV positivity. The mean 
optical density, determined by anti-HEV immunoenzymatic test, was significantly 
higher among patients with ESLD, compared to the other patients. These results 
indicate that there is a high seroprevalence of anti-HEV in patients with chronic 
liver disease and a possible association between HEV infection and/or anti-HEV 
production and advanced stage chronic liver disease.

3) Dalekos GN, et al. Antibodies to hepatitis E virus among several populations 
in Greece: increased prevalence in an hemodialysis unit. Transfusion. 1998; 38: 
589-95.

 

Europe, central
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 BACKGROUND: Hepatitis E virus (HEV) has been found to be the  
causative agent of enterically transmitted non-A, non-B hepatitis in tropical 
and subtropical countries. Several investigators, however, have indicated that  
HEV could be endemic in Europe, albeit at a low prevalence. STUDY 
DESIGN AND METHODS: The purpose of this study was to estimate the 
prevalence of anti-HEV in various populations in northwestern Greece (Epirus 
region). Healthy blood donors (2636), refugees from southern Albania (350),  
children (165), injecting drug users (IDUs) (65), multiply transfused patients 
(62), patients with chronic viral hepatitis (75), and chronic hemodialysis 
patients (149) were investigated for anti-HEV by enzyme immunoassay and 
confirmatory Western blot assay. In addition, 380 consecutive healthy blood 
donors and 62 hemodialysis patients from a neighboring area (Agrinion, Greece) 
were investigated. RESULTS: A very low presence of anti-HEV antibody was 
found among healthy blood donors from Epirus (0.23%) and Agrinion (0.53%). 
Anti-HEV was not detected in children, IDUs, or multiply transfused patients. 
In contrast, a low but significant prevalence of anti-HEV was found among 
refugees (4.85%), patients with chronic viral hepatitis (5.3%), and hemodialysis 
patients from Epirus (1.34%), as compared with healthy blood donors from 
Epirus: p < 0.0001, p < 0.00001, and p < 0.10, respectively. A high prevalence 
(9.7%) of anti-HEV was revealed in patients at the hemodialysis unit of the 
General Hospital of Agrinion (p < 0.00005, compared to healthy blood donors 
from Agrinion). No significant association was found between anti-HEV 
positivity and the age or sex of donors, the duration of hemodialysis, positivity 
for hepatitis B or C virus infection markers, history of hepatitis, increased 
alanine aminotransferase, renal transplantation, a history of transfusion, or the 
number of units transfused. CONCLUSION: This study demonstrated a high 
prevalence of anti-HEV in a separate hemodialysis unit, without an association 
with the known routes of transmission of blood-borne viruses. This observation 
suggests that a still-undefined intra-unit factor or other factors are associated 
with HEV transmission.

4) Malamitsi-Puchner A, et al. Prevalence study of different hepatitis markers among 
pregnant Albanian refugees in Greece. Eur J Epidemiol. 1996; 12: 297-301.

 Aim of the study was to record the prevalence of the various types of viral 
hepatitis, especially hepatitis B, in pregnant Albanian refugees in Greece.  
The study comprised 500 pregnant refugees of mean age 25.1 +/- 4.6 years.  
In Albania, all women had lived in overcrowded houses and had been exposed 
to non throw-away needles and syringes. Various indices for all hepatitis types 
were determined. The prevalence of HBsAg was 13.4%, of anti-HBs 53%,  
of total anti-HBc 70.8%, of anti-HBc IgM 0.4%, of HBeAg 1.2%, of anti-HBe 
58.6%, of anti-HAV 96.2%, of anti-HAV IgM 1%, of anti-HDV 0.4%, of anti-
HCV 0.6% and of anti-HEV 2%. HBeAg was found positive in 7.5% of HBsAg 
carriers. Prevalence of hepatitis B markers, as determined by HBsAg and/or 
anti-HBs and/or total anti-HBc was significantly higher in those with a history 
of previous hospitalization in Albania (p = 0.01) and those with previous history 
of hepatitis (p = 0.02). The high prevalence of hepatitis B markers in pregnant 
Albanian refugees proves that HBV infection is highly endemic in Albania and the 
possibility of perinatal transmission to the offsprings urges for HBV vaccination 
programmes. On the other hand improvements in the socioeconomic conditions 
and the sanitation system in Albania is anticipated to reduce the incidence of 
HAV and HBV infections.
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5) Pazdiora P, et al. [Initial results of monitoring hepatitis E virus antibodies in 
selected population groups in the West Bohemia Region. Preliminary report]. 
Epidemiol Mikrobiol Imunol. 1996; 45: 117-8.

 The authors examined sera of 269 subjects for the presence of antibodies against 
the hepatitis E virus. In the group of patients with acute hepatitis (after elimination 
of hepatitis A, B and C) antibodies were detected in 27.8%, in the group of 
gypsies with non-hepatic disease in 4.8%, in a group of venereological patients 
in 2.4%. The conclusions from the preliminary results confirm the circulation 
of the hepatitis E virus in our population and its importance in the etiology of 
liver disease, in particular in more advanced age groups.

6) Reuter G, et al. Identification of a novel variant of human hepatitis E virus in 
Hungary. J Clin Virol. 2006; 36: 100-2.

 First human case of hepatitis E infection detected in Hungary is reported.  
This hepatitis E virus (HEV), Hungary1, belongs to genotype 3 and had 95% 
and 90% nucleotide identity within the capsid region of the European swine and 
human (Greece2) strains, respectively. Hungary1 represents a potential novel 
human variant of HEV in genus Hepevirus.

7) Fodor D, et al. [Endemic hepatitis E infections in South-East Hungary].  
Orv Hetil. 2005; 146: 2311-5.

 INTRODUCTION: Hepatitis E virus (HEV) one of the most important 
infectious agent in acute hepatitis in tropical and subtropical areas. Recently,  
it has been demonstrated that HEV infection also occur in developed 
countries without travel history. In these regions, transmission thought to be  
zoonotic. In this work hepatitis E cases are detected in South East Hungary. 
AIMS: Aims of the authors were the detection of HEV infection in acute hepatitis 
patients by enzyme-immunoassay (ELISA), and the introduction of clinical and 
epidemiological features. METHODS: Between January 2001 and October 2004, 
acute sera samples were tested by serological methods (enzyme-immunoassay 
for HEV IgM and IgG antibodies) from patients with acute hepatitis observed 
in Department of Infectology Hospital of Szeged. Samples from non-A-B-C 
infections hepatitis were tested. CONCLUSIONS: In the mentioned period 
the detected HEV infections (27) showed a similar incidence as known in other 
hepatitis in our region. Based upon our results, hepatitis E virus is one of the 
etiological agent in acute endemic hepatitis in South East Hungary, with special 
clinical features, which are not entirely similar, found in available literature.  
The gained data, with their conclusions may have wilder professional interest.

8) Haagsman A, et al. Seroepidemiology of hepatitis E virus in patients with non-A, 
non-B, non-C hepatitis in Hungary. J Med Virol. 2007; 79: 927-30.

 Many cases of acute hepatitis remain undiagnosed and the hepatitis E virus (HEV) 
is emerging in industrialized countries. The aim of this study was to assess the 
role HEV as causative agent in acute non-A, non-B, and non-C hepatitis patients 
in Hungary. 10.5% of the 264 acute non-A, non-B, and non-C hepatitis patients 
tested had anti-HEV IgG and 1.9% had anti-HEV IgM as tested by ELISA. 
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 After confirmation by Western blot 6.1% of the acute non-A, non-B, and non-C 
hepatitis patients had anti-HEV IgG antibodies only and 1.1% of the patients 
had both IgG and IgM. All 19 patients that were positive for anti-HEV IgG  
and/or IgM tested negative for HEV RNA by PCR. Only a small proportion of 
the acute hepatitis cases in the southwest of Hungary are assumed to be attributed 
to HEV infection, however, hepatitis E should be considered along with hepatitis 
A, B, and C in the diagnosis of acute hepatitis.

9) Rey JL, et al. [Sero-epidemiological study of the hepatitis epidemic in  
Mitrovica in the aftermath of the war in Kosovo (1999)]. Bull Soc Pathol Exot. 
2002; 95: 3-7.

 In July 1999, after the return of the Kosovar refugees to their country, an 
outbreak of acute hepatitis A (HAV) and E (HEV) occurred. Epidemic hepatitis 
and diarrhoea are closely monitored communicable diseases which had been 
singled out as priorities by the health authorities of the former Republic of 
Yougoslavia. Several field surveys were undertaken: description of reported cases,  
serological study of clinical patients, study of anti-HAV seroprevalence in a school 
and a case control study to assess risk factors. The analysis of the reports indicates 
an epidemic peak at the end of September, 2 or 3 weeks after the start of the new 
school year, with an increase of cases relative to the age of the children in school. 
In a serologic study of 104 samples, we found an anti-HAV IgM positivity in  
88% of the cases. Children were more likely to be positive when compared 
to teenagers and adults; likewise, consumers of well-water as versus those 
drinking network water (p = 0.03). The study of seroprevalence showed that 
transmission had taken place within the school. The case control study, in 
spite of its imperfections, indicated that consumption of water melon, the only  
fruit cultivated locally, is a factor which facilitates the HAV transmission. 
Circulation of the hepatitis E virus was confirmed for 4 sick persons  
(including 2 co-infected HAV-HEV) and in 4 persons without clinical symptoms. 
These results show the permanent risk of faeco-oral infections in this area and 
the need to develop a relevant prevention policy.
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1) Balayan MS, et al. Antibody to hepatitis E virus in HIV-infected individuals and 
AIDS patients. J Viral Hepat. 1997; 4: 279-83.

 Antibody to hepatitis E virus of IgG class (anti-HEV IgG) is regularly detected 
in industrialized countries, where HEV is non-endemic, at levels not exceeding 
2-3%; seropositive individuals are often found in certain groups of patients 
and professionals exposed to an increased risk of blood-borne infections. The 
present study was aimed at the identification of anti-HEV IgG in patients with 
human immunodeficiency virus (HIV) infection, including acquired immune 
deficiency syndrome (AIDS), living in Russia and Belarus, an area of low anti-
HEV prevalence with a moderate spread of HIV infection and AIDS. In Russia,  
13 out of 117 HIV-infected patients (11.1%) were found to be anti-HEV 
seropositive. This differed significantly from the frequency observed in the normal 
population (1.7%) but not from the frequency in a matching control, high-risk 
group consisting of male prisoners (8.0%). No difference in the frequency of 
anti-HEV IgG seropositivity was found between groups of HIV-infected men 
subdivided by sexual orientation. The rate of anti-HEV seropositivity increased 
with the progression of HIV infection, reaching 43.3% in AIDS patients and 
38.1% in those who died from AIDS. In Belarus, anti-HEV IgG seropositivity 
was not found among 20 HIV-infected subjects nor among individuals from the 
control risk group, which consisted of 25 intravenous drug users. In conclusion, 
HEV infection may have common transmission mechanisms (risk factors) with 
HIV infection rather than represent an additional opportunistic infection in 
AIDS.

2) Drobeniuc J, et al. Hepatitis E virus antibody prevalence among persons who 
work with swine. J Infect Dis. 2001; 184: 1594-7.

 Prevalence of antibody and risk factors to hepatitis E virus (HEV) infection  
were determined in a cross-sectional study of 2 group-matched populations: 
swine farmers (n=264) and persons without occupational exposure to 
swine (n=255) in Moldova, a country without reported cases of hepatitis E.  
The prevalence of HEV infection was higher among swine farmers than among 
the comparison group (51.1% vs. 24.7%; prevalence ratio, 2.07; 95% confidence 
interval [CI], 1.62-2.64). In multivariate analysis, HEV infection was associated 
with an occupational history of cleaning barns or assisting sows at birth  
(odds ratio [OR], 2.46; 95% CI, 1.52-4.01), years of occupational exposure 
(OR, 1.04 per year; 95% CI, 1.01-1.07), and a history of drinking raw milk 
(OR, 1.61; 95% CI, 1.08-2.40). HEV infection was not associated with civilian 
travel abroad or having piped water in the household. The increased prevalence 
of HEV infection among persons with occupational exposure to swine suggests 
animal-to-human transmission of this infection.

Europe, Eastern
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3) Shakhgil’dian IV, et al. [The current problems in the epidemiology and  
prevention of enteric viral hepatitis in Russia]. Zh Mikrobiol Epidemiol 
Immunobiol. 1994: 20-5.

 The presence of great differences in the activity of the epidemic process of 
hepatitis A (HA) in some regions of Russia is shown and the data necessary 
for establishing the structure of HA foci in groups of children, as well as the 
proportion of different forms of the disease registered in such foci (the icteric 
form in 22.7% of patients, the obliterated form in 11.3% of patients, the nonicteric 
form in 45.5% of patients and the asymptomatic form in 20.5% of patients), 
are presented. The study revealed that the shedding of HA virus occurred at an 
early stage (5-10 before a rise in alanine aminotransferase activity in the blood 
was registered), its excretion lasted for a short time (till jaundice appeared) 
and no chronic carriership of HA virus was registered. The hospitalization 
of HA patients after the appearance of jaundice was proved to be unjustified,  
while measures aimed at the rupture of the fecal-oral mechanism of the 
transmission of HA virus were shown to have good prospects. The epidemiological  
features of hepatitis E (HE) are considered. HE cases constituted 2-3.6% of all 
patients with acute viral hepatitis in Moscow (all these cases were brought from 
Central Asia). The outbreaks of this infection in the countries of Central Asia 
were shown to be due to the transmission of the infective agent by the water route. 
The data on the first results of the use of high-titer specific immunoglobulin for 
the prophylaxis of HE among 135 pregnant women (only one of these women 
contacted HE, while in a similar group of women used for control 4 HE cases 
were registered) are presented.

4) Balayan MS, et al. Serological survey on hepatitis E virus infection in an endemic 
area: diagnosis potential of enzyme immunoassay for detection of IgG antibody. 
Clin Diagn Virol. 1994; 2: 297-304.

 BACKGROUND: Hepatitis E is a major cause of acute icteric disease widespread 
in tropical and sub-tropical regions but rarely occurring in industrialized 
countries. Recently solid-phase enzyme immunoassays with recombinant antigens 
have been introduced for diagnosis of this infection. OBJECTIVES: The aim of 
this study was to evaluate the diagnostic potential of a newly developed Abbott 
test for the detection of IgG class antibodies to hepatitis E virus (anti-HEV 
IgG) in hepatitis patients and ‘normal’ individuals. STUDY DESIGN: Sera 
taken from hepatitis patients and individuals without liver disorders in endemic  
(Kirghizstan and Uzkbekistan) versus non-endemic (Moscow) areas 
were investigated. In parallel IgG class antibodies to hepatitis A virus  
(anti-HAV IgG) were determined by an enzyme immunoassay with native 
HAV antigen. RESULTS: In five groups comprising altogether 86 suspected 
hepatitis E patients from endemic area the rate of anti-HEV IgG seropositivity 
varied from 85% to 17%. In Moscow anti-HEV IgG was found in one patient  
(who also had acute hepatitis B) out of 19. Anti-HEV IgG persisted in an 
experimentally infected volunteer for at least 12 years after the acute disease. 
Among the individuals without liver disorders eight out of 173 (4.6%) showed 
anti-HEV IgG seropositivity in Kirghizstan while there was only one seropositive 
out of 165 (0.6%) in Moscow. In contrast, anti-HAV IgG were frequently  
present in the residents of both areas: in Kirghizstan over 90% of individuals from 
young age groups already had these antibodies; in Moscow the rate of anti-HAV 
IgG seropositivity constantly increased from 31% in the youngest age group 
to almost 85% in the oldest one. CONCLUSION: Prevalence of anti-HEV 
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antibodies was unexpectedly low in endemic area; in Moscow anti-HEV IgG 
was found only in single cases. Anti-HEV IgG seropositivity in a single serum 
sample could be of certain diagnostic value in non-endemic areas.

5) Fedorova OE, et al. [Hepatitis E in a nonendemic region: antibodies to hepatitis 
E virus in various groups of residents]. Vopr Virusol. 1996; 41: 104-7.

 Increase in the number of seropositive subjects in the population of  
European and North-American regions not endemic for hepatitis E stimulated 
research in this field. This study was aimed at investigating the incidence of IgG 
antibodies to hepatitis E virus (anti-HEV-IgG) in subjects with different liver 
diseases and in groups at increased risk of infection in a nonendemic region.  
In patients with different diseases of the liver the incidence of anti-HEV-IgG 
varied from 5.1 to 14.3%, in medical workers and former blood donors not 
allowed to donate blood because of increased transaminase levels in the blood 
5.1 and 5.3%, respectively. In the reference group this level was appreciably 
lower-only 1.8%, this being rather close to the incidence of anti-HEV-IgG in the 
population of a nonendemic region (2.1%). There were no seropositive women 
in the group of healthy pregnant women in a non-endemic region, whereas in 
an endemic region (in Kyrghyzstan) 15% of pregnant women were seropositive 
for anti-HEV.

6) Abe K, et al. Molecular epidemiology of hepatitis B, C, D and E viruses among 
children in Moscow, Russia. J Clin Virol. 2004; 30: 57-61.

 BACKGROUND: It is known that the prevalence of HBV and HCV infections 
vary according to geographical areas. However, in Russia, an adequate level of 
information on the molecular epidemiology of hepatitis viruses has not been 
available so far. OBJECTIVES: To investigate the characterization of various 
hepatitis viruses in Russia, we conducted molecular-based epidemiological 
survey of hepatitis viruses including hepatitis B virus (HBV), hepatitis C virus 
(HCV), hepatitis D virus (HDV) and hepatitis E virus (HEV) among children 
in Moscow, Russia. STUDY DESIGN: The study population of 374 subjects 
(ranging in age from 1 to 14 years old) consisted of 195 patients with liver diseases 
and 179 patients without liver diseases. Viral DNA/RNA was determined  
by nested PCR. Genotyping of HBV and HCV were examined by PCR 
using type-specific primers. Anti-HEV antibody was assayed by ELISA.  
RESULTS: The infection rate of each virus among patients with liver diseases 
including acute hepatitis, chronic hepatitis or cirrhosis was 65.6% for HBV and 
15.9% for HCV. In contrast, among non-liver disease patients, the infection rates 
were 14.4% for HBV and 0.6% for HCV, respectively. The most common viral 
genotypes were type D (85%) of HBV and type 1b (79.3%) of HCV. HDV RNA 
was detected in 7 of 149 (4.7%) HBV DNA-positive children tested. Moreover, 
testing for HEV among 341 subjects resulted in the detection of anti-HEV IgG 
in 62 cases (18.2%). CONCLUSIONS: Our results suggest that HBV infection 
is widespread in Moscow and have led to a high incidence of acute and chronic 
liver diseases among children in this region.
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7) Siniak LI, et al. [Experience in verifying hepatitis E in Ukraine]. Zh Mikrobiol 
Epidemiol Immunobiol. 1994: 63-7.

 An outbreak of viral hepatitis B at a sugar refinery in the Ukraine was verified 
by the detection of HBs antigens and IgM antibodies to hepatitis A virus in the 
radioimmunoassay. Cases of hepatitis E among workers, employed mainly in 
heat-treatment departments, appeared due to mass contamination of water mains 
with sewage water from the residential zone in the presence of a few cases of the 
disease.
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1) Worm HC, et al. Sporadic hepatitis E in Austria. N Engl J Med.  
1998; 339: 1554-5.

2) Hofmann H, et al. [Incidence of hepatitis E in Austria]. Wien Klin Wochenschr. 
1995; 107: 336-9.

3) Mennecier D, et al. [Subfulminant hepatitis E in France]. Gastroenterol Clin Biol. 
2000; 24: 467-9.

4) Mansuy JM, et al. Immunologically silent autochthonous acute hepatitis E virus 
infection in France. J Clin Microbiol. 2004; 42: 912-3.

 Hepatitis E is an acute and self-limiting hepatitis, and the causative agent,  
hepatitis E virus, is excreted in feces and orally transmitted. The disease is common 
in Asia and Africa, causing outbreaks or sporadic cases. In Europe, the infection 
is generally observed after a history of travel in an area of endemicity. We report 
on an autochthonous case in southwestern France in which the diagnosis was 
based on molecular tools rather than serological testing.

5) Coton T, et al. [Autochthonous hepatitis E virus in Southeastern France. 2 cases]. 
Presse Med. 2005; 34: 651-4.

 INTRODUCTION: Hepatitis E virus is endemic in developing countries where 
it is especially lethal among pregnant women. As the circulation of goods and 
people grows between these countries and the industrialized nations, this virus 
is emerging as a cause of imported acute hepatitis in the latter, where authentic 
autochthonous cases also exist. OBSERVATIONS: We report two cases 
observed in Marseille, in men aged 27 and 81 years; no mode of contamination 
was detected, and both outcomes were positive. DISCUSSION: This virus is 
circulating in non-endemic areas (as shown by its seroprevalence, which ranges 
from 0.4 to 2.6%, its identification in urban sewage, and the autochthonous cases 
reported). This dissemination, combined with its high mortality rate, even outside 
pregnancy (up to 12%), show the need for systematic consideration of and an 
early search for the often-fleeting presence of the virus and of IgM and IgG type 
serum antibodies in plasma and (when necessary) feces in cases of acute hepatitis, 
because of their often transient nature. Prophylaxis is based on improving water 
hygiene and is thus more difficult in industrialized countries where the level of 
hygiene is already high, especially when no risk factors can be identified in the 
autochthonous cases. Recombinant vaccines are under development.

6) Deest G, et al. [Autochthonous hepatitis E in France and consumption of raw 
pig meat]. Gastroenterol Clin Biol. 2007; 31: 1095-7.
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 Viral hepatitis E is an endemic infection in developing countries.  
Emerging cases of autochthonous hepatitis E have been observed in developed 
countries, especially in France. Transmission route of those cases remains 
unknown and contamination may occur from an animal reservoir. We report 
two new cases of hepatitis E simultaneously diagnosed in a couple after a trip in 
southern France. Diagnosis was based on detection of anti-HEV IgM and HEV 
RNA in sera of the two patients. Epidemiologic investigation revealed that the 
two patients had eaten undercooked pig meat four weeks before the onset of 
the jaundice. This report suggests that consumption of undercooked pork meat 
may be responsible for the contamination by hepatitis E virus in France as it was 
described in Japan.

7) Peron JM, et al. Hepatitis E is an autochthonous disease in industrialized 
countries. Analysis of 23 patients in South-West France over a 13-month period 
and comparison with hepatitis A. Gastroenterol Clin Biol. 2006; 30: 757-62.

 OBJECTIVES: Hepatitis E virus (HEV) is responsible for acute hepatitis 
predominantly in developing countries. In Western Europe and in the US,  
cases of acute HEV infection are uncommon and occur primarily in travelers 
returning from endemic countries. The aim of this study was to describe patients 
with acute hepatitis E in South West France and compare them with patients 
with acute hepatitis A. METHODS: 23 consecutive patients over 13 months 
were analysed. Acute hepatitis E was diagnosed on the presence of specific serum 
antibodies or viral RNA detection in serum or stools. Real time PCR products 
from viraemic patients were sequenced. RESULTS: All the HEV sequences 
belonged to genotype 3. Two patients (8%) died during their hospital stay,  
both suffered from severe underlying disease. Only 3 patients (13%) had travelled 
outside of Europe, within 3 months of the onset of disease. When compared 
to 23 patients with acute hepatitis A at the same hospital and during the same 
time frame, HEV-infected patients were older (54.4 +/- 16.6 vs 24.5 +/- 16.6, 
P<0.05), had lower ALT levels (55.4 X upper normal limit +/- 48.6 vs 107.8 X 
upper normal limit +/- 82.8, P<0.05) and had lower incidence of recent travel 
outside of Europe (13% in the hepatitis E group vs 60% in the hepatitis A group, 
P<0.05). CONCLUSIONS: Hepatitis E can be considered an autochthonous 
infection in South West France. All strains sequenced were related to genotype III.  
When compared to hepatitis A, HEV-infected patients were older, had lower 
ALT levels and had a lower incidence of travel outside of Europe.

8) Pham BN, et al. Anti-HEV antibodies in acute hepatitis in France. J Hepatol. 
1994; 20: 679.

9) Mansuy JM, et al. Hepatitis E in the south west of France in individuals who 
have never visited an endemic area. J Med Virol. 2004; 74: 419-24.

 A total of 431 consecutive patients from the Midi Pyrenees area with acute 
hepatitis with unknown etiology in 2001-2002 were tested for the presence 
of immunoglobulin G-class (IgG) anti-hepatitis E virus (HEV) antibodies.  
Forty-six (10.7%) had anti-HEV IgG, and the results were questionable for a 
further 17 (3.9%). Real time PCR based on TaqMan detection was used to identify 
HEV genome fragments in the serum of patients with positive or questionable 
anti-HEV serology. HEV RNA was found in 25.4% of cases. All amplification 
products were sequenced and analyzed. Phylogenetic analysis revealed that all 
the strains were genotype 3. In conclusion, virological and epidemiological data 
indicate that genotype 3 viruses are circulating in the south west part of France 
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(Midi-Pyrenees) in patients with acute hepatitis and who have not visited recently 
areas in which HEV is endemic.

10) Boutrouille A, et al. Prevalence of anti-hepatitis E virus antibodies in French 
blood donors. J Clin Microbiol. 2007; 45: 2009-10.

 Accumulating evidence suggests that hepatitis E virus (HEV) infection is an 
emerging disease in regions where HEV is nonendemic. In France, the prevalence 
of anti-HEV antibodies in the general population has never been studied.  
Using blood donors’ samples, we have found a prevalence of 3.20%, which is 
similar to that of other industrialized countries.

11) Teich N, et al. [Sporadic acute hepatitis E in Germany: an underdiagnosed 
phenomenon?]. Z Gastroenterol. 2003; 41: 419-23.

 Hepatitis E virus infection is the leading cause of enterically transmitted 
hepatitis worldwide. Case reports of hepatitis E in individuals in Germany so 
far related to travel to endemic areas. A 33-year-old man presented with painless 
jaundice. By serology and liver biopsy, no cause of hepatitis could be identified.  
After discharge transaminases were persistently elevated. Serology (IgG and 
IgM) confirmed acute hepatitis E. The transaminases declined to normal 
values within six months. Detailed anamnestic questioning revealed no travel 
to an endemic region or contact with individuals who had visited such areas.  
In addition to our patient, a total of 34 cases of acute hepatitis E were reported 
to the Robert-Koch-Institute (German center of disease control) in 2001.  
In five of them, the disease had obviously been acquired in Germany.  
These data indicate that community acquired hepatitis E virus infection may occur 
sporadically in Germany and should be considered as a cause of seronegative 
(non-A-non-B-non-C) hepatitis.

12) Hadem J, et al. From transmission to therapy - Hepatitis A and hepatitis E: 
Epidemiology and natural course of the disease. Von der transmission bis zur 
therapie: Hepatitis A und hepatitis E - Epidemiologie und natÃ¼rlicher verlauf. 
2005; 34: 123-7.

 Hepatitis A virus (HAV) belongs to the hepatovirus genus of the picornavirus 
family and is the most common defined cause of viral hepatitis worldwide. 
HAV infection is usually acquired via the fecal-oral route, and person-to-person 
spread is enhanced under poor hygienic conditions and overcrowding causing 
contamination of food and water supplies. Hepatitis A in Germany is largely 
associated with travel into countries with intermediate or high hepatitis A virus 
prevalence. According to observations of the German Robert-Koch-Institut, 
HAV prevalence in Germany has markedly decreased from 7980 to now with 
1 365 registered hepatitis A cases in 2003. As immunity to HAV in german 
children and young adults decreases, there is a growing subpopulation at risk for 
HAV infection that might be associated with a severe course of disease in older 
individuals. Therefore, vaccination is recommended in persons at high risk for 
HAV infection - among them preexisting liver disease and travel to intermediate or 
high prevalence countries. Hepatitis E, which is presently unclassified, is endemic 
in the (sub-)tropical regions of asia. Like in case of hepatitis A, its transmission 
follows a fecal-oral route. But in contrast to HAV, many human infections are 
acquired directly or via contamination of water from a variety of domestic and 
wild animals. In 2003, 32 cases of hepatitis E virus infection were registered at 
the Robert-Koch-Institut, most of them in association with travel into a high 
prevalence country.
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13) Psichogiou MA, et al. Hepatitis E virus infection in a cohort of patients with 
acute non-A, non-B hepatitis. J Hepatol. 1995; 23: 668-73.

 BACKGROUND/AIMS: The aim of this study was to determine the 
frequency of hepatitis E virus infection in a cohort of patients with acute non-A,  
non-B hepatitis in Greece. METHODS: Serial serum samples of 198 patients 
with acute non-A, non-B hepatitis and a single serum specimen from 316 
healthy subjects were tested for IgG and IgM antibodies to hepatitis E virus  
(anti-HEV). RESULTS: Anti-HEV IgG was found in 15/198 (7.6%) of acute non-A,  
non-B hepatitis patients and 7/316 (2.2%) of healthy controls (p=0.007).  
Anti-HEV IgM was found in 2/198 (1.0%) acute non-A, non-B hepatitis patients 
and in none of the healthy subjects. Neither anti-HEV IgM (+) case reported 
any risk factor and neither had travelled in areas endemic for hepatitis E virus 
infection. HEV-RNA was detected by reverse transcription polymerase chain 
reaction in one patient. The prevalence of anti-HEV IgG was 7/45 (15.6%),  
1/46 (2.2%), 5/30 (16.7%) and 2/77 (2.6%) in acute non-A, non-B hepatitis 
reporting transfusion, intravenous drug use, occupational/hospitalization, 
and unknown transmission, respectively (p=0.007). Anti-HEV IgG was found 
in 13/122 (10.7%) and 2/76 (2.6%) of acute non-A, non-B hepatitis patients 
positive and negative for anti-HCV, respectively (p=0.03). A similar association 
was found with anti-HBc (p=0.007). The prevalence of anti-HEV IgG was 
significantly higher in cases reporting transfusion [OR=7.3, 95% C.I. 1.4-37.7, 
p=0.017] and occupational/hospitalization [OR=6.8, 95% C.I. 1.2-38.2, p=0.029],  
as transmission category after controlling for age. CONCLUSIONS: These 
findings indicate that: (a) hepatitis E virus may be a cause - although not a 
frequent one - of sporadic or community-acquired acute non-A, non-B hepatitis 
in Greece; (b) hepatitis E virus may share transmission routes with hepatitis B 
and C viruses; and (c) the hypothesis that hepatitis E virus may be transmitted 
by parenteral routes deserves careful consideration.

14) Psichogiou M, et al. Hepatitis E virus (HEV) infection in haemodialysis patients. 
The Multicentre Haemodialysis Cohort Study on Viral Hepatitis. Nephrol Dial 
Transplant. 1996; 11: 1093-5.

 BACKGROUND. The aim of this study was to determine the prevalence of 
hepatitis E virus (HEV) infection among patients undergoing haemodialysis (HD) 
and to evaluate whether chronic haemodialysis is associated with an increased 
risk of HEV infection. METHODS. Serum samples from 420 HD patients and  
316 healthy volunteers were tested for IgG and IgM antibodies to HEV  
(anti-HEV). Anti-HEV IgG positive sera were confirmed using synthetic 
peptides. RESULTS. Anti-HEV IgG was confirmed in 27/420 (6.4%) of the 
HD patients and in 7/316 (2. 2%) of the reference group (P=0.07). However,  
multiple logistic regression analysis showed that the prevalence of anti-HEV 
IgG was not significantly higher in HD patients compared with the reference  
group, after controlling for age and sex. No patient was found positive for  
anti-HEV IgM. The presence of anti-HEV was associated with sex in HD 
patients (P=0.04). No significant association was found between anti-HEV and  
underlying renal disease, anti-HCV, anti-HBc, blood transfusions, history of 
elevated transaminases, history of clinical hepatitis and renal transplantation.  
A marginal association, which was observed with the duration of haemodialysis 
in univariate analysis (P=0.07), was not confirmed in multivariate analysis. 
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 CONCLUSIONS. Chronic haemodialysis is not associated with an increased risk 
of exposure to HEV, and the high prevalence of anti-HEV IgG in HD patients 
reported in uncontrolled studies is possibly due to the confounding effect of age 
and sex.

15) Psichogiou M, et al. Hepatitis E virus infection in individuals at high risk of 
transmission of non-A, non-B hepatitis and sexually transmitted diseases.  
Scand J Infect Dis. 1996; 28: 443-5.

 The aim of the study was to determine the prevalence of hepatitis E virus (HEV) 
infection among individuals at high risk of transmission of non-A, non-B 
hepatitis or sexually transmitted diseases (STDs), and to evaluate whether they 
have an increased risk of exposure to HEV. Serum samples from 125 thalassemia 
patients, 300 intravenous drug users, 420 hemodialysis patients, 263 individuals 
with STDs, 47 human immunodeficiency virus (HIV) infected homosexual men,  
and 316 healthy volunteers were tested for immunoglobulin G (IgG) and M (IgM) 
antibodies to HEV (anti-HEV) by enzyme immunoassays (EIAs) following a 
predetermined algorithm (Abbott Labs). Anti-HEV IgG was confirmed in 3/125 
(2.4%) thalassemia patients, 5/300 (1.7%) intravenous drug users, 27/420 (6.4%) 
hemodialysis patients, 4/263 (1.5%) STD patients, 1/47 (2.1%) homosexual 
men, and 7/316 (2.2%) of the reference group. No patient was found positive 
for anti-HEV IgM. The higher prevalence which was observed in hemodialysis 
group was due to the confounding effect of age, as multivariate analysis 
showed. The anti-HEV prevalence increased significantly with age (p = 10(-4)).  
No significant association was found between anti-HEV, anti-HCV, and anti-
HBc. In conclusion, individuals at high risk of non-A, non-B hepatitis and 
STDs have no increased risk of exposure to HEV and the higher prevalence of 
anti-HEV IgG among older subjects may be due to an epidemic form of HEV 
infection which occurred some decades ago, when the sanitary conditions in our 
country were poor.

16) Dalekos GN, et al. Antibodies to hepatitis E virus among several  
populations in Greece: increased prevalence in an hemodialysis unit. Transfusion. 
1998; 38: 589-95.

 BACKGROUND: Hepatitis E virus (HEV) has been found to be the  
causative agent of enterically transmitted non-A, non-B hepatitis in tropical 
and subtropical countries. Several investigators, however, have indicated that  
HEV could be endemic in Europe, albeit at a low prevalence. STUDY 
DESIGN AND METHODS: The purpose of this study was to estimate the 
prevalence of anti-HEV in various populations in northwestern Greece (Epirus 
region). Healthy blood donors (2636), refugees from southern Albania (350),  
children (165), injecting drug users (IDUs) (65), multiply transfused patients 
(62), patients with chronic viral hepatitis (75), and chronic hemodialysis 
patients (149) were investigated for anti-HEV by enzyme immunoassay and 
confirmatory Western blot assay. In addition, 380 consecutive healthy blood 
donors and 62 hemodialysis patients from a neighboring area (Agrinion, Greece) 
were investigated. RESULTS: A very low presence of anti-HEV antibody was 
found among healthy blood donors from Epirus (0.23%) and Agrinion (0.53%). 
Anti-HEV was not detected in children, IDUs, or multiply transfused patients. 
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 In contrast, a low but significant prevalence of anti-HEV was found among 
refugees (4.85%), patients with chronic viral hepatitis (5.3%), and hemodialysis 
patients from Epirus (1.34%), as compared with healthy blood donors from 
Epirus: p < 0.0001, p < 0.00001, and p < 0.10, respectively. A high prevalence 
(9.7%) of anti-HEV was revealed in patients at the hemodialysis unit of the 
General Hospital of Agrinion (p < 0.00005, compared to healthy blood donors 
from Agrinion). No significant association was found between anti-HEV 
positivity and the age or sex of donors, the duration of hemodialysis, positivity 
for hepatitis B or C virus infection markers, history of hepatitis, increased alanine 
aminotransferase, renal transplantation, a history of transfusion, or the number 
of units transfused. CONCLUSION: This study demonstrated a high prevalence 
of anti-HEV in a separate hemodialysis unit, without an association with the 
known routes of transmission of blood-borne viruses. This observation suggests 
that a still-undefined intra-unit factor or other factors are associated with HEV 
transmission.

17) Langer BC, et al. Epidemiological study of viral hepatitis types A, B, C, D and 
E among Inuits in West Greenland. J Viral Hepat. 1997; 4: 339-49.

 A descriptive study was performed to evaluate the relative frequencies and 
molecular epidemiological features of viral hepatitis types A to E among the 
Inuit population in West Greenland. Serum samples were collected from  
503 Inuits (186 males and 317 females; mean age 35 years; range 7-79 years) and 
were tested for markers of viral hepatitis infection. The hepatitis A prevalence 
averaged 54%, with a significant rise from 9% to 50% between the second 
and third decade of life. As for hepatitis B, 42% of the total study population 
showed serological evidence of current or past hepatitis B virus (HBV) infection 
and 7% were hepatitis B surface antigen (HBsAg) carriers. Among the carriers,  
6% were also positive for hepatitis B e antigen (HBeAg), and HBV DNA could 
be detected in 49% of carriers by polymerase chain reaction. Typing of the HBV 
isolates revealed genomic group D in 83% (serotype ayw2) and group A in  
17% (serotype adw 2). Less than 1% of the study population had antibodies to 
the hepatitis C virus. None were positive for HCV RNA. Serological evidence 
of hepatitis D infection was found in 7% of those with hepatitis B helper virus 
infection markers and in 40% of the HBsAg carriers. As for hepatitis E, 3% of 
the Inuits showed reactivity in an enzyme immunoassay that detected hepatitis 
E virus antibody. HEV RNA could not be detected.

18) Lynch M, et al. Hepatitis E in Ireland. Eur J Clin Microbiol Infect Dis.  
1995; 14: 1109.

19) Mechnik L, et al. Acute hepatitis E virus infection presenting as a prolonged 
cholestatic jaundice. J Clin Gastroenterol. 2001; 33: 421-2.

 Hepatitis E virus (HEV) is an enteric virus that usually causes a self-resolving 
hepatitis; although, it may be fatal, especially in pregnant women. Although 
HEV is endemic in Israel, there have been no recent local outbreaks. We report 
the case of a 70-year-old man who presented with painless jaundice. Ultrasound 
and abdominal computed tomography scan revealed gallstones, with no 
evidence of cholecystitis and no dilatation of the intra-or extrahepatic bile ducts.  
An open cholecystectomy was performed with intraoperative cholangiography.  
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 There was no evidence of choledocholithiasis. A subsequent endoscopic retrograde 
cholangiopancreatography was normal. His bilirubin level subsequently increased 
to a maximum of 25 mg/dL, and his gamma-glutamyl-transferase level reached 
1,400 U/L. There was no evidence of any autoimmune or metabolic disease, and 
routine viral serology was normal except for immunoglobulin G to hepatitis A 
virus. A liver biopsy revealed an acute cholestatic picture. The jaundice resolved 
slowly after a period of 6 months. Hepatitis E virus RNA was isolated from the 
acute-phase serum and was not detectable in the convalescent serum. This case 
is a unique example of chronic cholestatic jaundice that we think is caused by 
acute HEV infection.

[20] Karetnyi YV, et al. Serological evidence for hepatitis E virus infection in Israel. 
J Med Virol. 1995; 45: 316-20.

 Israel is suspected to be endemic for hepatitis E virus (HEV) because of its 
geographic location and the large-scale immigration from endemic countries. 
Although no cases of local HEV infection have been diagnosed, a serological 
survey would provide indirect evidence for such infection. We examined sera 
from 1,416 healthy subjects, including 1,139 Jews from various regions of Israel 
and 277 Arabs, most of whom reside in the West Bank of the Jordan River. 
In addition, we tested 13 non-A, non-B, and non-C viral hepatitis patients. 
Sera were screened for antibody to hepatitis E virus (anti-HEV) by a newly 
developed enzyme immunoassay (EIA) and by immunoblots for both IgG and 
IgM anti-HEV activity. Positive samples were confirmed by neutralization.  
The seroprevalence found by EIA was 2.81% and 1.81% in the Jewish and 
Arab populations, respectively. More than a 2-fold higher prevalence in males  
compared to females and an increase with age were found in both populations. 
However, these differences were nonsignificant. The geographical distribution 
was even throughout the country, except for two clusters of 3 and 4 seropositive 
individuals possibly reflecting past foci of infection. Eight of 37 EIA-positive 
sera were positive for IgG, and 3 were positive for IgM by the immunoblot assay. 
Among hepatitis patients (9 acute and 4 chronic), one patient with chronic hepatitis 
was positive for both IgG and IgM. Our study provides indirect evidence that 
Israel is endemic for HEV.(ABSTRACT TRUNCATED AT 250 WORDS)

21) Zanetti AR, et al. Hepatitis type E in Italy: a seroepidemiological survey.  
Study Group of Hepatitis E. J Med Virol. 1994; 42: 318-20.

 The seroprevalence of antibodies to HEV was determined in three different  
Italian populations (volunteer blood donors, normal healthy individuals, and 
intravenous drug users [IVDUs]). The seroprevalence in the populations ranged 
from 0.74% to 1.94%, with higher rates among IVDUs and individuals over  
40 years of age. None of 35 patients diagnosed with acute hepatitis A but 10 of 
153 (6.5%) patients with acute nonA, nonB, nonC hepatitis were found to be 
positive for anti-HEV antibody. One of these antibody positive cases was linked 
to travel, while the remaining 9 were not associated with travel to endemic areas. 
These data suggest a possible low circulation of HEV in Italy.
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22) Zanetti AR, et al. Identification of a novel variant of hepatitis E virus in Italy.  
J Med Virol. 1999; 57: 356-60.

 Hepatitis E infection is typically associated with areas in which hepatitis E virus 
(HEV) is endemic. Except for a few cases in Europe and in the United States, 
acute hepatitis E is usually associated with travel to endemic areas. We set out 
to determine the etiologic role of HEV in acute non-A-C hepatitis in Italy.  
The presence of HEV-RNA and antibody was determined in 218 patients 
diagnosed with acute viral non-A-C hepatitis. Acute hepatitis E infection was 
defined by the presence of HEV-RNA in sera and positivity for IgM anti-HEV 
and seroconversion to IgG anti-HEV. Acute hepatitis E was found in 10.1% 
of the patients with acute non-A-C, with 95.5% exhibiting a benign course. A 
more severe course was observed in a patient co-infected with HAV and HEV. 
Most cases were travelers to endemic areas, although 18.2% reported no travel. 
One patient was from a household with an infected patient. Sequence analyses of 
the polymerase chain reaction (PCR) product derived from a patient who never 
visited endemic areas, identified an isolate that is divergent significantly from all 
reported isolates of HEV (79.5-85.8% nucleotide identity). Evidence from this 
study suggests that HEV accounts for approximately 10% of acute non-A-C 
viral hepatitis in Italy, diagnosed generally in travelers returning from endemic 
areas. However, the identification of a new HEV variant in an individual who 
never indicated travel or contact with individuals associated with endemic areas, 
suggests that this virus may be native to Italy.

23) Cacopardo B, et al. Acute hepatitis E in Catania (eastern Sicily) 1980-1994.  
The role of hepatitis E virus. Infection. 1997; 25: 313-6.

 Between 1980 and 1994, 540 patients with acute viral hepatitis were admitted 
to hospital at the Department of Infectious Diseases of Catania (eastern 
Sicily). Twenty-five patients out of 540 were assessed as having non-A, non-B,  
non-C hepatitis. These subjects were studied for anti-HEV IgM and IgG 
seroprevalence by testing serial serum samples collected 1, 4, 12 and 24 weeks 
after the onset of acute disease. Fourteen of 25 samples (56%) seroconverted to 
anti-HEV IgG antibodies. No sample was positive for anti-HEV IgG at week 
1, ten samples were positive at week 4 and the remainder at week 12. Anti-HEV 
reactivity was maintained until week 24 in all cases. In 11 of the 14 patients 
seroconverting to anti-HEV, the presence of IgM anti-HEV was found, which 
appeared in the sample from week 1 and gradually disappeared thereafter. 
Identified risk factors for HEV transmission included travel in the tropics and 
shellfish ingestion (anti-HEV positive versus anti-HEV negative: p < 0.05). 
HEV-related hepatitis is not yet a major public health problem in Sicily but, 
from our data, the trend of its incidence is clearly upwards. The high incidence 
of faecally-orally transmitted diseases in Sicily, the crucial position of Sicily in the 
middle of the Mediterranean Sea (where HEV largely circulates) and the increase 
of migration from developing countries are all factors which should increase 
awareness for a more active surveillance of the spread of HEV in our area.

24) Stroffolini T, et al. Prevalence of hepatitis E in a central Italian town at high 
endemicity for hepatitis C virus. Ital J Gastroenterol. 1996; 28: 523-5.
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 In the spring of 1994, the occurrence of Hepatitis E virus antibodies was evaluated 
in 653 subjects representing all age-groups in the general population of a Central 
Italian town, where a high hepatitis C virus prevalence had been reported.  
The overall anti-HEV prevalence was 2.6% ranging from 1.4% in the 30-49 
age-group to 5.7% (p < 0.01) in the 60-70 age-group; none of the subjects under  
30 years of age were positive. Sociodemographic variables, such as family size and 
years of schooling were not associated with HEV exposure. Anti-HEV positivity 
was found in 1.8% (1/56) of the subjects who were positive for anti-HCV  
and in 2.7% (16/597) of those who were anti-HCV negative (O.R 1.5; C.I.: 95% 
= 0.2-11.7). Thus no association was found between HEV and HCV infections. 
These data suggest a past spread of HEV in this area and underline the occurrence 
of long-lasting antibodies in infected subjects.

25) Gessoni G, et al. Hepatitis E virus infection in north-east Italy: serological study 
in the open population and groups at risk. J Viral Hepat. 1996; 3: 197-202.

 Developed western countries are considered to be relatively free from endemic 
foci of hepatitis E virus (HEV) infections. The aim of this study was to assess 
the seroepidemiology of HEV in north-east Italy. Of the 2361 individuals 
studied 1889 were representative of the general population and 472 were 
from groups at high risk for viral infections: 279 drug users and 193 patients 
on chronic haemodialysis. All sera were tested for hepatitis C virus antibody 
(HCVAb), human immunodeficiency virus antibody (HIVAb) and for hepatitis 
B virus (HBV) serology. Two solid-phase enzyme-linked immunosorbent 
assays (ELISA) were used to study the seroepidemiology of HEV IgG,  
the first (using recombinant antigens) for confirmation of initially reactive samples.  
The prevalence of circulating hepatitis E virus antibody (HEVAb) was 2.6% 
in the open population, 5.4% among drug users and 9.3% among patients on 
chronic haemodialysis. In the open population a positive relationship between 
age and prevalence of HEVAb was observed. A relationship between presence 
of HEVAb and serological evidence of previous HBV or HCV infections was 
also observed in this study. It was concluded that HEV infections are present in 
north-east Italy and are more frequent among subjects at risk for blood-borne viral 
infections. The positive correlation, observed in the open population, between 
age and prevalence of HEVAb suggests the presence of a cohort effect.

26) Ripabelli G, et al. Prevalence of antibodies against enterically transmitted viral 
hepatitis (HAV and HEV) among adolescents in an inland territory of central 
Italy. Eur J Epidemiol. 1997; 13: 45-7.

 A study on the seroprevalence of HAV and HEV infections among adolescents in 
an inland territory of central Italy (Molise region) was carried out. The prevalence 
of antibodies was respectively 3.3% and 0.4%. The results indicated that (1) anti-
HAV prevalence in children is low but HAV infection is always present, and (2) 
HEV infection could be endemic and not necessarily imported.

27) Gessoni G, et al. Circulating anti-HEV antibodies: An Italian retrospective 
seroepidemiological study. European Journal of Laboratory Medicine.  
1998; 6: 42-6.
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 BACKGROUND. The European continent was considered to be free of natural 
foci of hepatitis E virus (HEV) infection, but seroepidemiological studies show a 
low but significant rate of subjects anti-HEV positive without story of travel in 
developing countries. The aim of this study was to assess the seroepidemiology 
of HEV in North-Eastern Italy. METHODS. The seroprevalence of anti-
HEV was analyzed in 1589 subjects, coming from North-Eastern Italy, by 
using a commercial ELISA method. The subjects were divided in four groups:  
804 repeat blood donors, 303 intra venous drug users, 247 haemodyalisis patients, 
235 elderly recovered in the city nursing home. RESULTS. Among 804 repeat blood 
donors antibodies to HEV were found in 21 (2.6%), in 16/303 (5.2%) drug addicts, 
in 23/247 (9.3%) hemodyalisis patients and in 69/235 (29.3%) elderly recovered 
in the city nursing home. A positive correlation between anti-HEV prevalence  
and age, presence of anti-HCV and serological evidence of previous HBV 
infections was observed, but not with sex and presence of anti-HIV antibodies. 
CONCLUSIONS. The data reported in this study demonstrate that in Italy HEV 
is more prevalent among subjects at high risk for blood borne virus infections, 
such as drug addicts and hemodyalisis patients, and that the anti-HEV positivity 
increased significantly with age. An unexpected high prevalence of anti-HEV 
was observed among the guests of the city nursing home.

28) Pavia M, et al. Prevalence of hepatitis E antibodies in healthy persons in southern 
Italy. Infection. 1998; 26: 32-5.

 The aim of the study was to evaluate the seroprevalence of HEV antibodies in 
blood donors and in healthy persons in Calabria (Italy). An age-stratified sample 
of blood from donors was drawn at a regional transfusion service. Sixty persons 
were enrolled for each of the following age-groups: 18-20, 21-30, 41-50, 51-60, 
> 60 years, whereas 61 persons were enrolled in the 31-40 age-group. In the 
oldest age-group 38 subjects were enrolled among healthy subjects attending an 
outpatient clinic. Participants were invited to fill in a questionnaire, including 
questions on demographics, such as sex, date and place of birth, place of residence, 
number of people in household, and occupation; exposure to specific risk factors, 
such as travel in hepatitis E endemic areas; history of jaundice and/or hepatitis; 
drug addiction and transfusion. Results of routine serological tests for blood 
donation (HBsAg, HCV, HIV, ALT) were also recorded. Serum samples of 
subjects were stored at -80 degrees C until tested. The seroprevalence of hepatitis E 
antibodies was studied using in parallel two commercial ELISA tests consisting of 
recombinant antigens and synthetic HEV polypeptides. Three hundred sixty-one 
persons were recruited and six of them were positive to HEV antibodies (1.7%) 
by the recombinant test, whereas four were positive by the synthetic peptides 
test (1.1%). Overall, three subjects were positive to both tests, with a prevalence 
of 0.8%. Of these two (0.7%) were men and one (1.3%) a woman. As to age, 
two (3.3%) were in the 51-60, and one (1.7%) in the > 60 age-group. None of 
the positive participants had travelled to highly endemic areas, and none were 
positive for HBsAg or HCV. The study confirms a low circulation of the HEV 
virus also in southern Italy, with a prevalence of infection more similar to that 
of northern European countries than to that of countries of the Mediterranean 
basin.
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29) Vulcano A, et al. HEV prevalence in the general population and among workers 
at zoonotic risk in Latium Region. Ann Ig. 2007; 19: 181-6.

 Hepatitis E Virus (HEV) infections are responsible for large waterborne 
outbreaks in developing countries. Sporadic cases in the developed world are 
mainly imported from endemic areas. HEV has been suggested to be a zoonotic 
infection, for which pigs may be the reservoir; specific swine strains of HEV 
have been identified. Humans are susceptible to infections with swine strains.  
The aim of this study was to analyse whether Italian pig farmers, veterinarians 
and abattoir workers are more exposed than persons with other occupations.  
A total of 92 workers at zoonotic risk and 3511 controls from the general 
population of two Latium cities, Rome and Rieti, were tested for IgG-HEV 
antibodies. No significant difference in 3511 controls from the general population 
of two Latium cities, Rome and Rieti, were tested for IgG-HEV antibodies. 
No significant difference in anti-HEV prevalence was observed between the 
two groups. The prevalence of general population was 2.9% observed between 
the two groups. The prevalence of general population was 2.9% against 3.3% 
of pig breeders, while there was a statistically significant difference (p = .0004) 
between subjects recruited in Rome (prevalence 2.5%) and those recruited in 
Rieti (prevalence 5.5%). Moreover, in some subgroups of general population and 
in a subgroup of pig breeders, the prevalence was higher than that previously 
reported in Italy and in other European countries. The highest value (33%) was 
found in male housekeepers enrolled in Rome; an analogous value was found 
in the employees of abattoirs (33%). Further studies are needed to elucidate the 
transmission routes.

30) De Donno A, et al. [Anti-HEV seroprevalence in the area of Lecce].  
Ann Ig. 2003; 15: 199-205.

 Hepatitis E virus (HEV) is the causative agent of an enterically transmitted viral 
hepatitis associated with inadequate hygienic conditions. Hepatitis E is endemic 
in developing countries where it occurs both in sporadic and epidemic form. 
Outbreaks have been reported in different areas of the world. The aim of the 
present work was to assess the seroprevalence of HEV infection in the general 
population and in different risk groups in the area of Lecce. The presence of 
anti-HEV antibodies was ascertained by qualitative ELISA (Abbott HEV EIA) 
and Western Blot (Recomblot HEV IgG/IgM, Mikrogen). The prevalence of 
anti-HEV in the general population was 2.9% while in intravenous drug users, 
hemodialized patients and immigrants the seroprevalence rates were 0.7%,  
4.3% and 15.3% respectively. Our data show a circulation of HEV at low level in 
the area of Lecce which is endemic for hepatitis A. Higher seroprevalence rates 
were found in hemodialized patients and remarkably in immigrants coming from 
endemic areas like Turkey.

31) van der Pal HJ, et al. [Hepatitis E now also in The Netherlands]. Ned Tijdschr 
Geneeskd. 1992; 136: 2182-4.

 A case report of a male aged 31 who, after a journey to Bangladesh,  
returned with a disease resembling acute hepatitis A. Closer study revealed a 
hepatitis E infection. He recovered in slightly over two weeks.
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32) Widdowson MA, et al. Cluster of cases of acute hepatitis associated with hepatitis 
E virus infection acquired in the Netherlands. Clin Infect Dis. 2003; 36: 29-33.

 Increasing evidence suggests that hepatitis E virus (HEV) infection may occur 
in developed countries and that swine may act as a reservoir. We report a cluster 
of 2 confirmed cases and 1 presumptive case of hepatitis associated with HEV. 
The typed strain from 1 case was related to HEV strains found in North America 
and Europe, and it was also related to a cluster of swine HEV strains found in 
The Netherlands. Our findings indicate that locally acquired HEV infections in 
industrialized countries may be overlooked. Routine testing for HEV infection 
in patients with acute hepatitis in The Netherlands should be considered before 
a diagnosis of autoimmune hepatitis is reached and steroid therapy is initiated.

33) Zaaijer HL, et al. [Seroprevalence of hepatitis E in The Netherlands].  
Ned Tijdschr Geneeskd. 1992; 136: 2173-5.

 At serological testing of 269 blood samples from patients sent in for hepatitis 
diagnostics and of 275 randomly selected samples from blood donors from all 
over the Netherlands, eight and five samples, respectively, were found to contain 
a positive antibody titre against hepatitis E virus (HEV). Follow-up samples 
could be obtained from three patients: in one patient the anti-HEV IgG titre 
remained unchanged over a period of 6 months, in one other the titre fell below 
the limit of detection and in the third, the titre increased in a period of 2 weeks. 
This patient had developed jaundice after a stay in Bangladesh. It is possible that 
in some patients, hepatitis E is mistaken for hepatitis A.

34) Zaaijer HL, et al. Hepatitis E in The Netherlands: imported and endemic.  
Lancet. 1993; 341: 826.

35) Zaaijer HL, et al. Hepatitis E virus antibodies among patients with hemophilia, 
blood donors, and hepatitis patients. J Med Virol. 1995; 46: 244-6.

 The presence of antibodies to hepatitis E virus (HEV) was studied among 
hemophiliacs, blood donors, and hepatitis patients. Four of 296 (1.4%) 
hemophiliacs and 5 of 1,275 (0.4%) donors were confirmed as positive for HEV 
antibodies (difference was not significant: P = 0.07). Parenteral transmission of 
HEV to hemophiliacs was thus rare or nonexistent. Seven of 187 hepatitis patients 
were found with HEV antibodies (IgG and IgM). Six persons fell ill shortly after 
arriving from HEV-endemic countries. The seventh patient, without a history 
of travel, represents a case of nontropical hepatitis E. Consequently, hepatitis E 
should be considered in patients suffering from acute non-ABC hepatitis, even 
in industrialized countries.

36) Waar K, et al. Hepatitis E is a cause of unexplained hepatitis in The Netherlands. 
J Clin Virol. 2005; 33: 145-9.

 BACKGROUND: Hepatitis E virus (HEV) is the major etiologic agent 
of enterically transmitted viral hepatitis in much of the developing world.  
Evidence provided in recent years shows that HEV is also prevalent in very low 
numbers in non-endemic countries. Recently, a cluster of three patients with 
acute hepatitis E but no history of travel to endemic countries was discovered 
in the geographical area provided with service by the Public Health Laboratory 
Groningen and Drenthe, The Netherlands. OBJECTIVE: This lead to the 
question whether hepatitis E is a cause of unexplained hepatitis in this district. 
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 STUDY DESIGN: The prevalence of anti-HEV IgG and IgM among 209 patients 
with clinical signs of hepatitis, negative test for hepatitis A-C, no history of 
foreign travel and no other cause of hepatocellular damage was compared with a  
matched control group of 209 individuals. RESULTS: We found a significant 
difference in seroprevalence between the two groups for IgG anti-HEV as 
determined with the Abbot HEV EIA (6.2% versus 0.5%); however this 
difference could not be confirmed with the Genelabs Diagnostics HEV IgG 
ELISA (6.7% versus 3.8%). For confirmed cases of IgM anti-HEV we also 
detected a significant difference between the two groups (3.3% versus 0.5%). 
Remarkably, the combination of IgG and IgM anti-HEV was only found among 
hepatitis patients. CONCLUSION: This study provides evidence of locally 
acquired hepatitis E in The Netherlands. Therefore, in cases of unexplained acute 
hepatitis, the diagnosis of hepatitis E should be considered even in the absence 
of foreign travel.

37) Herremans M, et al. Swine-like hepatitis E viruses are a cause of unexplained 
hepatitis in the Netherlands. J Viral Hepat. 2007; 14: 140-6.

 Hepatitis E virus (HEV) infections in developed countries are recognized 
as an imported disease related to travel to endemic regions. However,  
increasing evidence suggests that HEV infection may also occur in the developed 
countries and that swine may act as a possible reservoir. To investigate the 
indigenous transmission of HEV in the Netherlands, sera from 50 blood donors 
and 1027 sera from patients with acute hepatitis were screened with an ELISA for 
HEV-specific IgG and IgM. Because the Netherlands is considered a nonendemic 
region, all positive ELISA results were confirmed by immunoblot to exclude 
false-positive results. Evidence of recent HEV infection was detected in 0% of 
the blood donors and 4.4% of the cases, based on combined positive IgM and 
IgG responses. The serodiagnosis was confirmed by a positive polymerase chain 
reaction (PCR) in 24 patients with hepatitis (2.3% overall, 51% of confirmed 
IgM+/IgG+ cases). IgG antibodies alone were detected in 4.2% of patients.  
We found related sequences to virus strains detected in Dutch pigs (genotype 3, 
91-97% homology) in 89% of PCR-confirmed HEV patients. The detection of 
unique swine-like HEV sequences in 16 indigenous hepatitis patients without 
a recent travel history suggests that HEV is endemic in the Netherlands.  
We recommend including HEV tests in unexplained acute hepatitis patients, 
despite their travel history.

38) Queiros L, et al. [The seroprevalence for hepatitis E viral antibodies in the 
northern region of Portugal (among the donor population)]. Acta Med Port. 
1997; 10: 447-53.

 The authors have undertaken a study in the north of Portugal in what concerns 
the prevalence of antibodies for HEV donors. This study was transverse through 
observation and survey. A sample of 1.473 donors was randomly selected 
from among the population of donors of the Oporto Regional Blood Centre.  
This sample was representative of the northern region and stratified by 
district. The usual EIA method has been used to search for HEV antibodies.  
The results, which were repeatedly reactive, have been confirmed by Western Blot.  
The prevalence of antibodies for Hepatitis E was 2.5%. The test identified 
a possible cohort effect and the sample showed that the average age of the 
donors with or without antibodies was identical. No difference was observed 
regarding sex, distribution by districts or the presence of antibodies for HB virus.  
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 Hepatitis E is benign, without chronic state carrier and almost every patient 
presents acute symptomatology. The value of prevalence found as well as the 
absence of clinical symptomatology in the observed donors and the normal state 
of the hepatic markers, indicate that the use of blood and components obtained 
from this population should not be a problem. The recommendation proposed 
by the European Council does not mention the systematic research of HEV. 
However the epidemiological HEV survey is considered important from the 
transfusional point of view and as an indicator of the sanitary development of 
the population. Bearing in mind the developing status of Portugal in this area,  
it is of utmost importance to create the means to reach European standards.

39) Macedo G, et al. [The first assessment of hepatitis E virus seroprevalence in 
northern Portugal]. Acta Med Port. 1998; 11: 1065-8.

 Hepatitis E is an enterically transmitted acute viral hepatitis, etiologically 
associated with a recently characterized virus, the hepatitis E virus (HEV). 
Outbreaks mainly occur in developing countries and as sporadic cases in endemic 
regions. The authors present the first serological assessment in northern Portugal 
to assess the presence of anti HEV IgG, using the Elisa test, the EIA and HEV 
Abbott, in samples from 50 blood donors and 103 chronic liver disease patients. 
In 2 blood donors (4%) and in 7 (6.8%) liver patients, the HEV antibody was 
detected with optic densities/cut off always below 2.5. Only one patient had a 
sojourn in an endemic region; the presence of anti-HEV was not significantly 
associated with other hepatotropic viruses. With this test the authors conclude 
that 4% of our blood donors are seropositive for anti-HEV antibody and that 
this percentage is not significantly higher in chronic liver disease patients (6.8%). 
They also think that a new generation of immunological assays, designed for 
serological diagnosis of HEV infection, will provide a further understanding of 
hepatitis E epidemiology.

40) Rapicetta M, et al. Seroprevalence and anti-HEV persistence in the general 
population of the Republic of San Marino. J Med Virol. 1999; 58: 49-53.

 The prevalence of anti-HEV was assessed in 2,233 subjects aged 20-79 years 
in the Republic of San Marino in the years 1990-1991. The sera were tested by 
ELISA and further confirmed by Western blot (WB) analysis. The overall anti-
HEV prevalence was 1.5%. A significant trend by age was observed. Anti-HEV 
prevalence was 0.6% in subjects <30 years and 3.3% in those older than 70 years 
of age. Family size larger than four persons (OR = 3.8; 95% CI = 1.8-13.2) was 
the sole independent predictor of anti-HEV positivity in the multivariate analysis. 
Anti-HAV and anti-HEV prevalences did not show a parallel trend by age. 
No association was found either between hepatitis E virus (HEV) or hepatitis 
C virus (HCV) infections. Follow-up samples 5 years apart were available for 
38 out of 54 (70%) anti-HEV ELISA-positive subjects. Eight out of 22 (37%) 
WB-confirmed anti-HEV-positive subjects were still anti-HEV-positive after  
5 years. However, anti-HEV remained positive in all but two (75%) of the 
subjects with WB-confirmed ELISA positivity value of S/CO > or = 2 (cutoff 1.2),  
but in only 2 out of the 14 subjects (14%) with a WB-confirmed ELISA positivity 
value of S/CO < 2 (P < 0.005). None of the 16 subjects ELISA-positive but not 
WB-confirmed was anti-HEV-positive 5 years apart. Therefore, only a relative 
proportion of subjects once infected with HEV maintain for at least 5 years 
anti-HEV antibodies.
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41) Buti M, et al. Sporadic cases of acute autochthonous hepatitis E in Spain. J Hepatol. 
2004; 41: 126-31.

 BACKGROUND/AIMS: In industrialized countries hepatitis E virus (HEV) 
infection is rare and its diagnosis is difficult because the utility of available 
tests is not well established. METHODS: We studied the presence of acute  
HEV infection markers in a cluster of 11 cases of acute hepatitis with IgG  
anti-HEV antibodies. RESULTS: Three cases were confirmed as acute hepatitis 
E and 8 as presumptive hepatitis E, two as a past HEV infection and one could 
not be determined. Three different HEV strains were identified in serum from  
3 patients. Two strains belonged to genotype 3, the predominant genotype found 
in local urban sewage and the other strain belonged to genotype 1 and was 
considered an imported strain. CONCLUSIONS: Our findings demonstrate the 
presence of some autochthonous, sporadic acute hepatitis E cases as well as an 
imported case in our area and the transitory nature of virological and serological 
markers for HEV.

42) Mateos ML, et al. [Sporadic hepatitis E in Spain: study of 9 autochthonous and 
3 imported cases]. Med Clin (Barc). 2005; 125: 118-9.

43) Buti M, et al. Etiology of acute sporadic hepatitis in Spain: the role of hepatitis 
C and E viruses. J Hepatol. 1994; 20: 589-92.

 The aim of this study was to determine the prevalence of hepatitis viruses and 
analyze the epidemiological features in acute hepatitis in Spain. Consecutive 
serum samples from 341 patients with acute hepatitis were tested for IgM anti-
hepatitis A virus, IgM anti-hepatitis B core antigen and HBsAg. The antibody to 
hepatitis C virus was determined using a second-generation enzyme immunoassay.  
In selected cases, serum was tested for antibodies for hepatitis E virus by 
enzyme immunoassay and hepatitis C virus-RNA by polymerase chain reaction.  
One hundred and fourteen (33.2%) cases of acute hepatitis were due to hepatitis 
A virus, 68 (20%) to hepatitis B virus, 21 (6%) to hepatitis D virus and 74 (21.8%) 
to hepatitis C virus infection. Of the 74 hepatitis C virus infections, 48 (65%) 
were anti-HCV positive at the time of diagnosis, while 26 (35%) seroconverted 
to anti-HCV later during follow-up. No case of hepatitis E virus infection was 
detected. The remaining 64 cases were negative to all acute serological markers 
and were classified as non-A, non-B, non-C, non-E hepatitis. Hepatitis C virus 
was implicated in 65/119 (54.6%) of the cases among intravenous drug users but 
in only in 9/199 (4.5%) of the sporadic cases (p < 0.01). Progression to chronic 
hepatitis was observed more frequently in anti-hepatitis C virus-positive than in 
antibody-negative-cases (42/70; 60% vs. 3/52 or 5.5%) (p < 0.01).(ABSTRACT 
TRUNCATED AT 250 WORDS)

44) Bernal MC, et al. Seroepidemiological study of hepatitis E virus in different 
population groups. Eur J Clin Microbiol Infect Dis. 1995; 14: 954-8.

 In order to determine the seroprevalence of hepatitis E virus, 1,993 sera  
(453 from healthy pregnant women, 491 from Moroccan subjects, 492 from 
blood donors, 321 from children, and 236 from intravenous drug users) were 
studied. IgG was measured by enzyme immunoassay (EIA), and positive results  
were confirmed by Western blot. The EIA detected antibodies in 3.96% of the 
subjects (5.6% of the Moroccans and drug users and 1.8% of the children). 
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 Fifty-four percent of these results were confirmed by Western blot,  
11.4% were found to be negative, and 34.2% indeterminate. The overall prevalence 
after confirmation by Western blot decreased to 2.15%. When studying the 
Western blot pattern of the positive samples, 95% showed antibodies to SG-3,  
65% to 8-5, and only 9.3% to CKS fusion protein. In the indeterminate  
Western blots, the results for these proteins were 96.3%, 62.9%, and 37%,  
respectively. When the epidemiological data were analysed, no statistically 
significant differences between women and men or between different age groups 
were found.

45) Montes Martinez I, et al. [Prevalence of antibodies against hepatitis A, B, C and E 
viruses in the rural child population in Northern Extremadura]. An Esp Pediatr. 
1996; 45: 133-6.

 OBJECTIVE: The purpose of this study was to determine the prevalence 
of antibodies against the A, B, C and E hepatitis viruses was studied in the  
rural child population of Plasencia (Northern area of Extremadura).  
MATERIAL AND METHODS: A set of 411 serum samples, corresponding 
to 209 boys and 202 girls, distributed in three age groups (4-5, 9-10 and  
13-15 years) were studied. The population was randomly chosen from the entire 
child population of the Plasencia sanitary area. Enzyme immunoassay was used 
in all cases to determine the IgG antibodies against the A virus (anti-HAV),  
the antibodies against the antigen of the B virus core (anti-HBc), and the 
antibodies against the C virus (anti-HCV). In 95 cases of the 13-15 year old  
group we also determined the antibodies against the E virus (anti-HEV). 
RESULTS: The anti-HAV was positive in 104 samples (25.3%), 1 belonging to 
the 4-5 year old group, 46 to the 9-10 year olds (32.8%) and 57 to the 13-15 year 
old group (38.2%). The anti-HBc was found to be positive only in three children 
(0.7%). No serum samples presented anti-HCV. The anti-HEV was positive in  
5 cases out of the 95 studied (5.3%). CONCLUSION: Our results indicate high 
HAV infection rates in the rural child population and a low prevalence of infection 
by HBV. No infection by HCV was detected. The recently described HEV is 
present in our area with a higher prevalence than in other European countries.

46) Mateos ML, et al. Hepatitis E virus: relevance in blood donors and risk groups. 
Vox Sang. 1999; 76: 78-80.

 BACKGROUND AND OBJECTIVES :  Hepatitis E virus (HEV) 
infection usually causes acute self-limited disease. HEV is associated with  
faecal-contaminated drinking water, but other vectors, such as blood,  
are possible. The aim of this study was to investigate the prevalence of HEV in 
blood donors and in two groups at high risk for parenteral infections, namely, 
haemodialysis patients, and children infected with HCV via blood transfusion. 
MATERIALS AND METHODS: We investigated the prevalence of anti-
HEV in 863 blood donors, 63 haemodialysis patients, and 42 children infected 
post transfusion with HCV. RESULTS: The prevalence rates were 2.8, 6.3%,  
and zero, respectively. CONCLUSIONS: (1) The incidence of HEV in Spain is 
similar to that in other Western European countries, and (2) HEV is probably 
not transmitted parenterally to children.
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47) Perez-Gracia MT, et al. Detection of hepatitis E virus in patients sera in southern 
Spain. Acta Virol. 2004; 48: 197-200.

 The aim of the present study was to detect acute Hepatitis E virus (HEV) 
infection in patients with abnormal alanine transaminase (ALT) in which other 
viral hepatitis infections had been excluded in southern Spain, an area adjacent to 
regions where this disease is endemic. Of 336 sera tested 30 (8.92%) were positive 
for IgM antibodies against HEV (anti-HEV IgM) and 7 (2.08%) were negative 
in a repeated assay. Immunoblot analysis (IBA) was applied to the 37 positive 
sera in the first assay; its results were positivity for 26 (7.73%), ambiguous for 
5 and negative for 6 sera. Amplification of ORF1 and ORF2 of HEV by means 
of nested RT-PCR was carried out with the 37 sera that were either positive or 
ambiguous by ELISA; a positive result was obtained only with one serum for the 
ORF2 protein. IgM antibodies against the HEV ORF2 protein could be a useful 
marker in the diagnosis of acute infection and a substitute for the determination of 
viral RNA in serum; this is of both diagnostic and epidemiological importance as 
it would allow the patients transmitting the infection to be recognized by means 
of a simple determination of antibodies. The sequence of the ORF2 fragment 
of HEV occurring in samples taken from both humans and animals amplified 
in this study has considerable homology with the sequences of HEV strains/
isolates of European origin. These results demonstrate that an autochthonous 
HEV circulates in Spain.

48) Mateos ML, et al. [Acute hepatitis E in Madrid: description of 18 cases]. 
Gastroenterol Hepatol. 2006; 29: 397-400.

 INTRODUCTION: Hepatitis E virus (HEV) is the main cause of non-A 
non-B enterically transmitted hepatitis in underdeveloped countries but 
is rare in industrialized areas. However, in the last few years, several  
sporadic autochthonous hepatitis E cases have been reported in Europe and no 
risk factors, such as visiting to endemic areas, could be found in these patients. 
OBJECTIVE AND PATIENTS: Twelve patients with sporadic autochthonous 
hepatitis E (no risk factors such as traveling to endemic areas) and six imported 
cases (travel to Nepal, Santo Domingo, China, Brazil and Ecuador) were studied 
between June 1999 and December 2005. RESULTS: HEV infection was diagnosed 
in patients with symptoms of acute hepatitis and the presence of IgG and IgM 
antibodies in serum with no other markers of hepatitis. HEV infection is probably 
overlooked in industrialized countries. CONCLUSIONS: This diagnosis should 
be suspected in patients with acute hepatitis and anti-HEV antibodies in serum 
without known risk factors such as traveling to endemic areas.

[49] Lopez-Izquierdo R, et al. [Seroprevalence of viral hepatitis in a representative 
general population of an urban public health area in Castilla y Leon (Spain)]. 
Enferm Infecc Microbiol Clin. 2007; 25: 317-23.

 INTRODUCTION: Viral hepatitis is a major social, health and economic 
problem worldwide, requiring strict epidemiological control. METHODS: 
This study presents the viral hepatitis seroprevalence in a representative  
sample from an urban health care area in Valladolid (Spain). RESULTS: 
Antibody prevalence was as follows: anti-HAV 52%; anti-HBc, 8.2%; anti-
HCV, 1.1%; anti-HEV, 0.8%; and anti-HGV 5.8%. Prevalence of anti-HAV, 
anti-HBc and anti-HGV increased significantly with age (P < 0.005 in all cases). 
In individuals younger than 20, prevalence of anti-HAV was 3.8%, anti-HBc  
< 0.28% and anti-HGV 1.3%. In the 20-39 year-old group, seroprevalence against 
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HAV was associated with low educational levels (P = 0.009) and with birth in 
other provinces (P = 0.016). Anti-HBc seroprevalence was mainly associated 
with three factors: prior hospitalization before 1990 (P = 0.002; OR 3.32  
[1.48-7.42]); compulsory military service before 1990 (P < 0.0001; OR 37.33 
[3.68-378.03]); and acupuncture treatments (P = 0.018; OR 57.75 [26.17-127.42]).  
Seroprevalence against HGV was associated with hospitalizations before 1990 
(P = 0.019; OR = 2.969 [1.154-7.639]). Seropositive status to HCV revealed a 
transfusion history (2 cases), hospitalization (1 case) or drug addiction (1 case). 
Only one case among those seropositive to HEV had a history of a prior trip to a 
HEV-endemic area. CONCLUSIONS: Our study shows that the seroprevalences 
of viral hepatitis in a representative sample of urban population of Castille and 
Leon are similar to the seroprevalences observed in the rest of Spain and other 
developed countries, lower than the ones observed in the studies performed in 
Spain in the last 20 years due to the measures of prophylaxis that were taken.

[50] Olsen B, et al. Unexpected high prevalence of IgG-antibodies to hepatitis E virus 
in Swedish pig farmers and controls. Scand J Infect Dis. 2006; 38: 55-8.

 Hepatitis E virus (HEV) infections are responsible for large waterborne outbreaks 
in developing countries. Sporadic cases in the developed world are mainly 
imported via immigrants and travellers from endemic areas. HEV has been 
suggested to be a zoonotic infection where pigs may be an important reservoir 
for the disease and specific swine strains of HEV have been identified which can 
infect also humans. The aim of this study was to analyse if Swedish pig farmers 
are more exposed to HEV than persons with other occupations. A total of  
115 male pig farmers aged 40-60 y and 108 age- and geographically- matched 
control subjects were tested for IgG anti-HEV antibodies. No statistical difference 
in anti-HEV prevalence was noted between pig farmers (13.0%) and control 
subjects (9.3%). The prevalence of anti-HEV antibodies in the pig farmers and 
controls was higher than that previously reported among other populations in 
Europe (<1-9%). Further studies are needed to elucidate the routes for infection 
of indigenous HEV and if sub-clinical infections with pig associated HEV strains 
occur in Sweden.

[51] Lavanchy D, et al. Seroprevalence of hepatitis E virus in Switzerland.  
Lancet. 1994; 344: 747-8.

[52] Ijaz S, et al. Non-travel-associated hepatitis E in England and Wales:  
demographic, clinical, and molecular epidemiological characteristics. J Infect 
Dis. 2005; 192: 1166-72.

 Between 1996 and 2003, 186 cases of hepatitis E were serologically diagnosed. 
Of these, 17 (9%) were not associated with recent travel abroad. Patients were 
>55 years old (range, 56-82 years old) and tended to be male (76%). Two patients 
presented with fulminant hepatitis. A total of 129 (69%) cases were associated 
with recent travel to countries where hepatitis E virus (HEV) is hyperendemic. 
Compared with patients with travel-associated disease, patients with non-travel-
associated disease were more likely to be older, living in coastal or estuarine 
areas, not of South Asian ethnicity, and infected by genotype 3 strains of HEV.  
The genotype 3 subgenomic nucleotide sequences were unique and closely related 
to those from British pigs. Patients infected by HEV indigenous to England and 
Wales tended to belong to a distinct demographic group, there were multiple 
sources of infection, and pigs might have been a viral reservoir.
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[53] Bernal W, et al. A community prevalence study of antibodies to hepatitis A and 
E in inner-city London. J Med Virol. 1996; 49: 230-4.

 The seroprevalence of antibodies to hepatitis E virus (HEV) and hepatitis A 
virus (HAV) was determined in a community-based sample in innercity London 
where socioeconomic conditions were expected to result in a high prevalence of 
antibodies to HAV, and in which the presence of immigrants from the developing 
world pose a risk of imported infection of both HAV and HEV. The seroprevalence 
of anti-HAV was 45.1% in UK born subjects and 69.7% in non-UK born 
subjects and each group showed differing patterns of age-specific seroprevalence.  
The seroprevalence rates of anti-HEV was 3.9% in UK born subjects and 8.8% 
in non-UK born subjects. The age-specific seroprevalence of the UK born group 
is suggestive of a cohort effect. The data suggest a low circulation of HEV in 
inner-city London, remaining uncommon relative to HAV.

[54] Sadler GJ, et al. UK acquired hepatitis E--An emerging problem? J Med Virol. 
2006; 78: 473-5.

 Eight cases of hepatitis E acquired in the UK are reported. These cases presented 
to an inner city hospital in Birmingham, UK, over a 5-month period in 2005. 
HEV is considered unusual in the UK and generally occurs after travel to endemic 
regions. Only five cases of hepatitis E acquired in the UK have been reported in 
the literature. This series represents an increase in the local incidence of hepatitis 
E, particularly that of UK-acquired infection. HEV should be considered in all 
patients with acute hepatitis, irrespective of travel history.

[55] Dalton HR, et al. Autochthonous hepatitis E in southwest England. J Viral Hepat. 
2007; 14: 304-9.

 Although autochthonous hepatitis E has been reported in developed countries, 
its extent and nature in the United Kingdom are unclear. The aim of the present 
study was to report the natural history, lifestyle risk factors and molecular 
epidemiology of autochthonous hepatitis E infection in southwest England. 
Three hundred and thirty-three patients with unexplained hepatitis were tested 
for markers of hepatitis E virus (HEV) infection over a 7-year period. HEV RNA 
isolated from the cases was amplified and characterized. Of the 333 patients,  
21 had autochthonous hepatitis E. Patients were middle-aged or elderly and males 
were more commonly affected. Clinical manifestations ranged from asymptomatic 
infection to severe hepatitis. Of the 21 patients, 20 recovered within 6 weeks.  
None of the cases had travelled to an area endemic for HEV. None of the patients 
were vegetarian and all ate pork. Of the 21 cases, 20 occurred in the spring, summer 
and autumn months. All polymerase-chain-reaction-confirmed cases carried HEV 
genotype 3, which bore close sequence homology to HEV circulating in UK 
pigs. In the United Kingdom, autochthonous hepatitis E may be more common 
than previously recognized. Although the mode of transmission remains to be 
determined, it may be a zoonosis with pigs as a reservoir. Hepatitis E should be 
considered a public health issue in the United Kingdom.
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1) Konomi N, et al. Epidemiology of hepatitis B, C, E, and G virus infections 
and molecular analysis of hepatitis G virus isolates in Bolivia. J Clin Microbiol.  
1999; 37: 3291-5.

 Prevalence of hepatitis B virus (HBV), hepatitis C virus (HCV), hepatitis G virus 
(HGV), and hepatitis E virus (HEV) was investigated among 574 healthy blood 
donors in Bolivia. HCV RNA and HGV RNA in the serum were identified by a 
nested reverse transcription-PCR using primers derived from the 5’ untranslated 
region (5’ UTR). We also tested for hepatitis B surface antigen (HBsAg) and 
for the antibody to HEV. The results revealed that HGV RNA was present in 
84 of 574 (14.6%) tested blood donors, whereas HBsAg was detected in only 2 
(0.3%) donors, and no individuals positive for HCV RNA were found. Anti-
HEV immunoglobulin G (IgG) was detected in 93 (16.2%) individuals and 
anti-HEV IgM was found in 10 (1.7%) individuals among the same population.  
Phylogenetic analysis of 44 HGV isolates in the 5’ UTR showed that 27 (61%) 
isolates were genotype 3 (Asian type) and the remaining 17 (39%) isolates 
were genotype 2 (United States and European type). Moreover, we obtained a  
full-length nucleotide sequence of the HGV genome (designated HGV-
BL230) recovered from a Bolivian blood donor. The BL230 was composed of  
9,227 nucleotides and had a single open reading frame, encoding 2,842 amino 
acid residues. Interestingly, the BL230 belonged to genotype 2 of HGV at the 
level of a full-length sequence, although this was classified as genotype 3 by a 
phylogenetic analysis based on the 5’ UTR sequence. The BL230 differed from 
previously reported HGV/hepatitis GB virus type C isolates by 12 to 13% of 
the nucleotide sequence and 4% of the amino acid sequence. Our data indicate 
a high prevalence of HGV in native Bolivians, and the major genotype of HGV 
was type 3.

2) Bartoloni A, et al. Prevalence of antibodies against hepatitis A and E viruses 
among rural populations of the Chaco region, south-eastern Bolivia. Trop Med 
Int Health. 1999; 4: 596-601.

 We conducted a cross-sectional study to determine the seroprevalence of 
antibodies against hepatitis A and hepatitis E viruses (HAV and HEV) in the 
population of two rural areas, Camiri and Villa Montes, of the Chaco region, 
south-eastern Bolivia. HAV antibodies were detected in 461 (94.1%) of 490 
serum samples tested, not differing significantly between sexes and study areas.  
The HAV seropositivity rate (64.7%) was high even in the youngest age group 
(1-5 years). The prevalence of HEV was 7.3%, with no significant differences 
between sexes. The prevalence of HEV antibodies in the population of the Camiri 
area (10.4%) was significantly higher than in the Villa Montes area (4.4%), 
possibly due to the better quality of drinking water in the Villa Montes area. 

Latin America, Andean
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In the population </= 30 years of age, the HEV seropositivity rate (4.4%) was 
significantly lower than in the >/= 31 year-old group. This is consistent with 
findings in other countries. This is the first report of the prevalence of HEV 
infection in Bolivia.

3) Leon P, et al. [Prevalence of infections by hepatitis B, C, D and E viruses in 
Bolivia]. Rev Panam Salud Publica. 1999; 5: 144-51.

 In Bolivia, no studies have been carried out specifically on hepatitis viruses. 
Thus, their prevalence and circulation patterns are virtually unknown.  
A seroepidemiologic study was performed from 1992 to 1996 to generate a 
preliminary idea of the overall prevalence of infection from hepatitis B, C, D, 
and E viruses (HBV, HCV, HDV, and HEV, respectively) in different Bolivian 
population groups. Prompted by the data obtained in other areas of Latin 
America, the study focused on indigenous communities in the Amazon region. 
In rural areas of the high Andean plateau, HBV infection showed an overall 
prevalence compatible with medium to low endemicity (11.2%), and no carriers 
of HCV or HDV antibodies were found. In two high-risk groups in the city of 
Cochabamba (homeless children and sexual workers), the prevalence of HBV 
infection was similar (11.6%) and could be considered low by comparison to that 
of similar population groups in Latin American urban centers. The prevalence of 
HCV (one positive case, or 0.5%) was similar to that found in similar population 
groups, although the small number of samples precludes drawing more definite 
conclusions. As has been noted previously with similar communities in tropical 
areas of South America, HBV infection is highly endemic in indigenous 
populations of the Bolivian Amazon (with an overall prevalence of 74.0%),  
but circulation of HCV has not been detected. It is a well-known fact that HBV 
is horizontally transmitted and that transmission can take place very early in 
life, but the mechanisms involved are unknown. By 10 years of age, more than 
half the population has already had the natural infection that, in approximately  
10 more years will have affected virtually the entire population. The very low rate 
of positivity to HBsAg (1.6%), the absence of viral DNA in samples showing 
isolated positivity to anti-HBc, and the high prevalence of anti-HBs among 
individuals who show markers for natural infection (92.4%) suggest vertical 
transmission plays no role in persistent endemicity. So far, no outbreak of HDV 
infection has been documented in these communities, but the high endemicity 
shown by HBV points to the possibility of future outbreaks. Results obtained 
with tests for the detection of antibodies against HEV suggest that this virus 
is circulating widely in Bolivia and that it could have caused recent outbreaks 
in Cochabamba state. Vaccination against HBV in endemic populations is 
recommended as a short-term measure. Also recommended are actively 
searching for outbreaks and sporadic cases of hepatitis E in the entire country 
and performing additional research that will help in assessing the public health 
consequences of the situation described in this article.

4) Gandolfo GM, et al. [Prevalence of infections by hepatitis A, B, C and E viruses 
in two different socioeconomic groups of children from Santa Cruz, Bolivia]. 
Med Clin (Barc). 2003; 120: 725-7.

 BACKGROUND AND OBJECTIVES: The epidemiology of hepatitis A, 
E, B and C was analyzed in 1,393 children living in Santa Cruz de la Sierra, 
Bolivia. They were distributed in two groups according to the social condition. 
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 MATERIALS AND METHOD: 1,393 children were selected from two different 
schools: one attended by children belonging to a high social class of the town 
(group A), and the other school attended by children belonging to the poorest 
social class (group B). Blood samples were drawn by a team of physicians from 
Rome University La Sapienza. Serum antibodies against hepatitis A, B, C and 
E virus, and the hepatitis B surface antigen were evaluated by immunometric 
methods.The significance was evaluated using the *2 test. RESULTS: Antibodies 
against hepatitis A virus were detected in 82% of examined children, with a 
significant difference between the two groups (56.3% vs 94.8%). The incidence 
of anti-HBc antibodies increased with age, so the infection is acquired prevalently 
in adolescence with a significant difference between both groups (1.1% vs 3.8%). 
The same phenomenon was observed with anti-HCV antibodies (4.7% positivity 
only in group B). Serum antibodies against hepatitis E virus were observed in 
1.7% cases. CONCLUSIONS: In Bolivia, as in other developing countries,  
viral hepatitis represents a serious burden for public health. Spreading of viral 
hepatitis can be controlled upon improving hygienic conditions and customs. 
Moreover, a vaccination plan against hepatitis A and B virus is necessary for the 
population living in endemic areas.

5) Hyams KC, et al. Hepatitis E virus infection in Peru. Clin Infect Dis.  
1996; 22: 719-20.
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1) Gambel JM, et al. Seroprevalence of hepatitis E virus among United Nations 
Mission in Haiti (UNMIH) peacekeepers, 1995. Am J Trop Med Hyg.  
1998; 58: 731-6.

2) Velazquez O, et al. Epidemic transmission of enterically transmitted non-A,  
non-B hepatitis in Mexico, 1986-1987. Journal of the American Medical 
Association. 1990; 263: 3281-5.

 Outbreaks of acute hepatitis occurred in Huitzililla and Telixtac, two rural villages 
70 miles south of Mexico City, Mexico, in late 1986. The first outbreak began 
in Huitzililla in June of that year, 1 month after the start of the rainy season. A 
census revealed 94 icteric case subjects, for an attack rate of 5%; two women died.  
Attack rates were higher for persons older than 15 years (10%) than for younger 
persons. A case-control study showed that illness was highly associated with 
water-related factors. The second outbreak began in August 1986 in Telixtac.  
There were 129 case subjects, for an attack rate of 6%; one woman died. 
Epidemiologic findings were similar to those in Huitzililla, except that most 
disease transmission was not linked to unsafe water sources. None of 62 case 
subjects in Huitzililla and only 2 of 53 case subjects in Telixtac tested had 
serological evidence for recent infection with hepatitis A or B. Two of eight 
stool samples from Huitzililla and one of eight stool samples from Telixtac were 
positive by immune electron microscopy for 32- to 34-nm viruslike particles 
similar to those seen in cases of enterically transmitted non-A, non-B hepatitis 
from Asia. To our knowledge, these investigations document for the first time 
the epidemic transmission of enterically transmitted non-A, non-B hepatitis 
virus in the Americas.

3) Anonymous. Leads from the MMWR. Enterically transmitted non-A, non-B 
hepatitis--Mexico. Journal of the American Medical Association. 1987; 258: 
2036-7, 41.

4) Redlinger T, et al. Elevated hepatitis A and E seroprevalence rates in a Texas/
Mexico border community. Tex Med. 1998; 94: 68-71.

 Two seroprevalence studies of viral hepatitis A and hepatitis E were conducted 
in El Paso, Tex, and Cd Juarez, Mexico. Subjects were randomly selected,  
low-income pregnant women. Blood from 557 women in El Paso and  
307 women in Cd Juarez, obtained from routine prenatal testing, was analyzed for 
antibodies to hepatitis A and hepatitis E. Women from both cities showed high 
seroprevalence rates of hepatitis A (75.8% in El Paso and 96.1% in Cd Juarez). 

Latin America, Central
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 Rates increased significantly by age, with 100% of women in Cd Juarez older than 
28 years testing positive. Nationality and ethnicity were significantly associated 
with hepatitis A seroprevalence: Mexican nationals, 96.1%; US Hispanics,  
78.8%; and US Caucasians, 36.4% (P < .001). With respect to hepatitis E, 0.4% 
of women in El Paso and 1.6% of women in Cd Juarez tested positive for anti-
HEV. The rate of hepatitis A seroprevalence was higher for women with lower 
educational levels and for women residing in crowded households, but these 
findings were not statistically significant.

5) Bernal Reyes R, et al. [Seroepidemiology of hepatitis E in the State of Hidalgo]. 
Rev Gastroenterol Mex. 1996; 61: 233-8.

 BACKGROUND: In Mexico two epidemics of hepatitis E have been reported; 
however, we unknown the prevalence of the infection in general population. 
AIMS: To investigate the presence of AcVHE(IgG) in a sample of State of 
Hidalgo, Mexico residents, and to know its epidemiologic characteristics. 
METHODS: With the enzymatic immunoassay (HEV EIA, Abbott  
laboratories) we investigated the presence of AcVHE (IgG) in 363 volunteers, 
and their socioeconomic level and pathologic antecedents were determined. 
RESULTS: We found 23 seropositives (6.3 per cent) with frank predominance  
of males, older than 50 years, and low socioeconomic level (p = 0.013)  
(OR = 5). Only three (13 per cent) had past history of acute hepatitis many 
years ago; and seven (30.4 per cent) were concentrated in the Tulancingo Valley. 
CONCLUSIONS: The hepatitis E is present in the state of Hidalgo, and of 
course in Mexico; the prevalence is medium, and it predominates in males older 
than 50 years. The low socioeconomic level is a risk factor. In most cases the acute 
hepatitis E episode wasn’t identified; and we have a zone of high endemicity in 
the Tulancingo Valley.

6) Alvarez-Munoz MT, et al. Seroepidemiology of hepatitis E virus infection in 
Mexican subjects 1 to 29 years of age. Arch Med Res. 1999; 30: 251-4.

 BACKGROUND: Hepatitis E virus (HEV) infection causes an acute, self-limited 
hepatitis associated with high mortality in pregnant women. Community-based 
surveys are scarce and information on HEV infection in populations is needed. 
The aim of this work was to study seroprevalence to HEV in young adults and 
children in Mexico, using a community-based survey. METHODS: Serum samples 
from 3,549 individuals were studied; the population included subjects from  
1 to 29 years old from all regions of the country representing all socioeconomic 
levels. IgG anti-HEV was determined by ELISA. RESULTS: Anti-HEV 
antibodies were found in 374 (10.5%) individuals. Seroprevalence increased 
with age from 1.1% in children younger than 5 years to 14.2% in persons  
26 to 29 years of age (p = 0.006). Risk factors for infection included living in rural 
communities and a low educational level. Seroprevalence was not associated with 
the level of regional development. CONCLUSIONS: HEV infection is endemic 
in Mexico. Age, type of community, and educational level were identified as risk 
factors for infection.

7) Perez OM, et al. Prevalence of antibodies to hepatitis A, B, C, and E viruses in a 
healthy population in Leon, Nicaragua. Am J Trop Med Hyg. 1996; 55: 17-21.
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8) Pujol FH, et al. Prevalence of antibodies against hepatitis E virus among urban 
and rural populations in Venezuela. J Med Virol. 1994; 42: 234-6.

 Antibodies against hepatitis E virus (HEV) were detected in sera by a synthetic 
peptide-based enzyme immunoassay (EIA) from different populations in 
Venezuela. Antibodies against HEV were found in 1.6% (3/184) of urban 
pregnant woman (Caracas), in 3.9% (8/204) of rural populations (San Camilo, Edo 
Apure), and in 5.4% (12/223) of rural Amerindians (Padamo, Edo Amazonas).  
Positivity was confirmed by a neutralization EIA based on the use of competing 
soluble free peptides. The prevalence of antibodies in the Amerindian group 
was significantly higher than in urban pregnant women. No relation was found 
between age and HEV prevalence in rural populations. Three of 21 positive 
sera were also weakly positive by Western blot for IgM antibodies. This result, 
together with the low optical density values observed by EIA, suggested that the 
presence of antibodies in these sera reflects past infections. Based on these results, 
Venezuela does not seem to be highly endemic for hepatitis E. This is the first 
report of serological evidence of infection by HEV in South America.
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1) Vilar J, et al. [Sporadic non-A, non-B hepatitis in Argentina. The responsibility 
of the hepatitis E virus?]. G E N. 1992; 46: 213-7.

 Sporadic non A, non B hepatitis non related to blood transfusions or parenteral 
exposure is present in India and various countries of southeast Asia and 
Africa. We present the experience in a northeastern region of Argentina from  
January 1987 to September 1990. During this period twenty one patients where 
identified with acute hepatitis without serologic evidence of infection with HAV, 
HBV, HCV, toxoplasmosis, infectious mononucleosis nor clinical evidence 
of Herpes virus infection. Clinic and biochemical parameters were analyzed 
and showed a considerable elevation of transaminases and cholestasis. Of the  
21 patients diagnosed as having acute non A non B hepatitis of probable enteric 
transmission (NANBE), 10 where male and 11 female. Mean age was 24.7 years. 
In all cases the disease was self limited and follow up during more than one year 
after the acute episode did not demonstrate signs of reactivation nor evidence 
of chronicity.

2) Rey JA, et al. Prevalence of IgG Anti-HEV in Buenos Aires, a Nonendemic Area 
for Hepatitis E. J Travel Med. 1997; 4: 100-1.

 Hepatitis E virus (HEV) is the main etiological agent for the enterically 
transmitted form of non-A, non-B hepatitis (ET-NANB), and is associated 
with epidemic and sporadic forms of the disease,1 mainly in some developing 
countries.2 In Argentina, no ET-NANB hepatitis epidemics have been described, 
and no epidemiological HEV data are known up to this time. The aim of the 
present study is to evaluate the prevalence of anti-HEV in different groups of 
the population of Buenos Aires, an area considered to be nonendemic.

3) Schlauder GG, et al. Identification of 2 novel isolates of hepatitis E virus in 
Argentina. J Infect Dis. 2000; 182: 294-7.

 Hepatitis E virus (HEV) has been identified in 2 Argentine patients with acute 
hepatitis who reported no history of travel to regions in which HEV is considered 
endemic. These isolates are the first to be identified in South America. By use 
of degenerate primers from open reading frames 1 and 2, HEV sequences 
were obtained from these patients’ serum and compared with published HEV 
sequences. The Argentine isolates are different from all previously identified 
HEV isolates and are most closely related to each other. The Argentine 
isolates are distinct from the most geographically related isolate from Mexico 
as well as isolates from other endemic (China, Southeast Asia, and India) and  
nonendemic (the United States and Europe) regions. Phylogenetic analysis 
indicate that the Argentine isolates represent a new genotype of HEV, genotype 
8, distinct from the Burmese-like genotype 1, Mexican genotype 2, US genotype 
3, Chinese/Taiwan genotype 4, and European genotypes 5-7.

Latin America, Southern
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4) Munne MS, et al. [Molecular characterization of hepatitis E virus in three  
acute liver failure cases in children in Argentina]. Acta Gastroenterol Latinoam. 
2006; 36: 125-30.

 Strains of hepatitis E virus (HEV) isolated from Argentinian patients with 
sporadic hepatitis, as well as from swine from Argentina, belong to genotype 3. 
HEV genotype 3 variants have been described associated with acute liver failure 
(ALF) in adults from Japan and the United Kingdom. In Argentina, 30% of 
ALF in adults and children are of unknown aetiology. To study if HEV could 
be an aetiological agent associated with ALF in children, serum and/or fecal 
samples fJom 35 children (mean age: 6 years, 20 female, 15 male) were analyzed 
during 2003 and 2004. HEV RNA was detected by RT-nested PCR with primers 
designed within ORF 1 and ORF 2 regions. HEV RNA could be detected in 
three cases. Two were 12-year-old boys fom Buenos Aires province and the 
third was a 3-year-old girl from Corrientes province. Sequence analysis indicates 
that the three isolates are distinct from each other but all belong to genotype 3, 
exhibiting a close relationship with swine and human strains fJom sporadic cases 
of HEV, previously reported in Argentina. This data suggests a potential link 
between ALF and HEVin children in Argentina and indicates the need for the 
determination of HEV status in the differential diagnosis in ALE Further studies 
would aid in determining the true impact of this infection in Argentina and the 
potential benefits of a vaccine against HEV presently in phase III trials.

5) Ibarra H, et al. [Acute sporadic hepatitis caused by the E virus in Chile.  
Clinical case]. Rev Med Chil. 1994; 122: 68-71.

 A 53 year old female nurse presenting with malaise, jaundice and pruritus is 
reported. Physical examination only disclosed jaundice and laboratory values 
showed an ALT of 445 U/l, ASAT of 179 U/l, alkaline phosphatases of 455 
U/l and a total bilirubin of 7.7 mg/dl. Serological markers for hepatitis virus E 
were positive and negative for hepatitis virus A, B and C, cytomegalovirus and  
Epstein Barr virus. The patient recovered fully in 10 weeks and is asymptomatic 
after 5 years of follow up. Health care workers probably have a higher risk for 
hepatitis E than the general population and this is the first acute sporadic case 
described in Chile.

6) Reyes HB, et al. [Acute fulminating hepatitis non-A non-B in pregnancy: a clinical 
case of probable sporadic hepatitis caused by E virus]. Rev Chil Obstet Ginecol. 
1995; 60: 199-204.

 The extreme severity of hepatitis E in the pregnant patient results a high maternal 
and fetal mortality in fulminating acute hepatitis. We present a clinical case of 
a 19 years old primigesta, 29 weeks pregnant, diagnosted as suffering from 
Acute Fulminating Hepatitis non A non B, probably E. The fetus died and 
liver transplant was contemplated for the patient due to the severity of disease.  
Liver transplant could not be carried out for lack of a suitable donor. The patient 
died 16 days after admission. The pathology report showed massive hepatic 
necrosis and terminal shock.

7) Ibarra HV, et al. Hepatitis E virus in Chile. Lancet. 1994; 344: 1501.
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8) Brahm J, et al. [Hepatitis E virus infection in Chile: preliminary report].  
Rev Med Chil. 1996; 124: 947-9.

 BACKGROUND: Hepatitis E virus is an enterally transmitted virus that 
produces an acute self limited infection. AIM: To study serum antibodies  
against hepatitis E virus in different patients. PATIENTS AND METHODS: 
Using and ELISA technique, IgG antibodies against hepatitis E virus were 
measured in 40 alcoholics, 40 hemophiliacs, 174 blood donors, 36 subjects with 
acute non A-non B-non C hepatitis and 66 subjects with acute hepatitis A. 
RESULTS: Antibodies were detected in one alcoholic (2.5%), 3 hemophiliacs 
(7.5%), 7 blood donors (4%), 3 patients with non A-non B-non C hepatitis 
(8.3%) and 3 patients with acute hepatitis A (4.5%). CONCLUSIONS: A low 
frequency of hepatitis E infection was detected in the studied subjects.

9) Ibarra H, et al. [Prevalence of hepatitis E virus antibodies in blood donors and 
other population groups in southern Chile]. Rev Med Chil. 1997; 125: 275-8.

 Little is known about hepatitis E virus (HEV) prevalence in South American 
countries. Anti-HEV was studied in 1,773 subjects from 1,360 blood donors 
of 3 cities in Chile, 72 in health care workers, 241 inmates in state jails, and in 
100 Araucanian indians. Anti-HEV was detected in 109 out of 1,360 (8.0%) 
total donors (6.3%, 6.1%, and 18.8% from the cities of Valdivia, Osorno and 
Puerto Montt respectively); 9 out of 72 (12.5%) health care workers; 18 out of 
241 (7.5%) inmates, and 17 out of 100 (17%) Araucanian indians. Prevalence of 
anti-HEV was not related to age and sex. Hepatitis E is an endemic infection in 
some population groups of Southern Chile, associated to environmental pollution, 
crowding and low socioeconomic level.

10) Ibarra H, et al. [Acute hepatitis caused by virus A, E and non A-E in Chilean 
adults]. Rev Med Chil. 2001; 129: 523-30.

 BACKGROUND: Sanitary and socioeconomic changes and the identification 
of new causative virus, have changed the epidemiology of hepatitis in Chile. 
AIM: To study the natural history of acute hepatitis caused by virus A, E and 
non A-E in Chilean adults. PATIENTS AND METHODS: A special study 
protocol was followed for patients with a clinical picture of acute hepatitis.  
Anti HAV IgM, anti HBc IgM, anti HEV IgG and IgM and Anti HCV 
antibodies were determined by ELISA. RESULTS: Fifty nine patients (30 male),  
aged 15 to 58 years old were studied. Eighty nine percent had jaundice and 50 to 
70% had malaise and abdominal pain. Virus A was positive in 80%, virus E in 
7%. In 14% of patients, all viral markers were negative. The evolution was typical 
in 78%, biphasic in 14% and cholestatic in 5%. One patient had a prolonged 
and one a fulminant course. Mean ALT was 1148 U/l and mean total bilirubin 
was 5.5 mg/dl. Seventy three percent of cases occurred during early winter and 
spring and 27% during summer and early autumn. CONCLUSIONS: The main 
etiology of acute viral hepatitis in Chile is virus A and most cases occur during 
the rainy season. Clinical features of hepatitis non A-E are similar to enteral 
transmission forms.
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11) Ibarra H, et al. [Hepatitis A and E virus antibodies in Chilean children of low 
socioeconomic status: a one year follow-up study]. Rev Med Chil. 2006; 134: 
139-44.

 BACKGROUND: The seroprevalence of antibodies against hepatitis A virus 
(HAV) is decreasing in many Latin American countries, along with improvements 
in sanitary standards. However, there is no information available about low 
socioeconomic status (LSE) populations. AIM: To assess the evolution of  
hepatitis A and E virus antibodies in a cohort of LSE Chilean children. 
MATERIAL AND METHODS: One hundred sixty eight children aged 
four years, 97 males, coming from public primary care clinics, were studied.  
Two blood samples were obtained with an interval of one year. Anti-HAV 
and anti-hepatitis E virus (HEV) antibodies, were detected by ELISA using 
Abbott kits. RESULTS: Anti-HAV was positive in 19 children (11.3%).  
After one year of follow-up, only 10 children had sustained reactivity (52.6%).  
Fourteen children, initially negative, became positive during the follow up (9.4%). 
Antibody titers to HAV were significantly higher in samples that remained 
positive, compared with those that lost reactivity. Anti-HEV was found positive 
in two children (1.2%). One remained positive and the other became negative.  
CONCLUSIONS: In this cohort of LSE Chilean children, the prevalence to 
antibodies against HAV and HEV is low. Follow-up detected loss of reactivity 
to HAV in nearly one half of the children, probably related to lower antibody 
levels.

12) Cruells MR, et al. [Epidemiological study of hepatitis A and E viruses in different 
populations in Uruguay]. Gastroenterol Hepatol. 1997; 20: 295-8.

 The hepatitis A and E virus (HAV and HEV) share the fecal-oral mechanism. 
Hepatitis A is an endemo-epidemic disease in Uruguay but no data on the 
epidemiologic pattern of the HEV is available. The aims of this study were to 
update the epidemiologic behavior of the HAV in Montevideo and demonstrate 
the circulation of the HEV in Uruguay. Two hundred fourteen patients who 
consulted in the Policlinica de Nutricion y Digestivo were studied, 185 (86%) 
of whom were anti HAV (HAVAB, Abbot) positive. 81.8% (117/143) of those 
residents in Montevideo and 95.7% (68/71) of those who were from the inland 
were anti-HAV positive. From the Montevideo population 55.8% cases under 
the age of 40 years were anti-HAV positive and occurred in 97.6% of those older 
(p < 0.001). Considering the health care conditions of the positive patients in 
Montevideo, 95.6% (43/45) had septic chambers and 75.5% (74/98) disposed of 
toilet facilities (p < 0.001). It is concluded that although the global prevalence 
has been maintained since 1982, there is a change in the epidemiologic pattern 
with greater risk of infection in patients under the age of 40 years proceeding 
from areas without toilet facilities. The prevalence of total antibodies for HEV  
(EIA, Abbot) was 2.8% in this population. An association was observed with 
HAV in 2.2% (4/185). Moreover, a sample of 252 blood donors from the  
National Blood Service was analyzed with 5 being found to be anti HEV 
positive, with only 3 (1.2%) being confirmed in the Center for Disease Control 
in the United States. Although no definitive conclusions may be drawn from 
the present study, from an epidemiologic point of view, it has been shown that 
there is evidence of the circulation of HEV in Uruguay, in both the out patient 
and in blood donor populations.
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1) Pang L, et al. Short report: hepatitis E infection in the Brazilian Amazon.  
Am J Trop Med Hyg. 1995; 52: 347-8.

 This is the first report of serologic evidence of hepatitis E infection in Brazil. 
During a community-based survey of healthy individuals, six of 97 gold miners 
in the Amazon region of Mato Grosso had antibody to the virus. The mining 
camps have poor sanitation with a great potential for fecal-oral transmission of 
disease. Since levels of hepatitis E antibodies may quickly wane, studies to directly 
measure the incidence of seroconversion are planned to determine the intensity 
of transmission in this area.

2) Parana R, et al. Prevalence of hepatitis E virus IgG antibodies in patients from 
a referral unit of liver diseases in Salvador, Bahia, Brazil. Am J Trop Med Hyg. 
1997; 57: 60-1.

 Hepatitis E virus (HEV) is prevalent in Asia and Africa. Recently, it was 
also described in Mexico, but epidemiologic data from other Latin American 
countries are scarce. The seroprevalence of anti-HEV in a referral hepatology 
unit in northern Brazil was determined by testing for anti-HEV IgG in 701 
serum samples from our serum bank. Specimens analyzed were from 200 blood 
donors, 79 patients with acute viral hepatitis (AVH), 392 hemodialyzed patients, 
and 30 carriers of schistosomiasis. Duplicate test results for anti-HEV were 
positive in four (2%) of 200 of the blood donors, three (10%) of the 30 carriers of 
schistosomiasis, and in none of the 392 hemodialyzed patients. Fourteen (17.7%) 
of the AVH patients were positive, as were six (25%) of 24 with hepatitis A virus, 
three (11%) of 26 with hepatitis B virus, 0 (0%) of 12 with hepatitis C virus, 
and five (29%) of 17 with non-A, non-B, non-C hepatitis viruses. Among AVH 
cases, those with hepatitis A virus had a higher frequency of anti-HEV positivity 
compared with all other hepatotropic viruses (P < 0.0003). We conclude that 
HEV is prevalent in northern Brazil. The higher prevalence in patients compared 
with blood donors could be explained by the lower social condition of patients 
who sought public health service in this area, in contrast with the heterogeneous 
socioeconomic distribution of blood donors. Patients with AVH due to hepatitis 
A had a greater frequency of anti-HEV, probably because of similar routes of 
transmission for both hepatitis A and E viruses. Finally, the absence of anti-HEV 
in the hemodialyzed group could be explained by a lower immunologic response 
found in patients with chronic renal failure.

Latin America, Tropical
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3) Souto FJ, et al. Short report: further evidence for hepatitis E in the Brazilian 
Amazon. Am J Trop Med Hyg. 1997; 57: 149-50.

 During an investigation of a hepatitis outbreak occurring in a small village in the 
Brazilian Amazon, serum samples from 16 recent hepatitis cases and 66 of their 
asymptomatic relatives were tested for the presence of hepatitis A, B, C, and E 
markers. Sanitation is poor and organized disposal of sewage is absent in the 
village. Two of the 16 hepatitis cases were non-A, non-B and non-C hepatitis,  
but their sera reacted to hepatitis E antibodies of the IgG class (anti-HEV). 
Likewise, sera from seven of the 66 asymptomatic relatives were positive for  
anti-HEV. Four of the nine anti-HEV positive sera had their reactivity confirmed 
by a neutralization test using synthetic peptides based on the nucleotide sequences 
of open reading frames 2 (ORF2) and 3 (ORF3) encoded in the HEV genome. 
To our knowledge, this is the first report suggesting the occurrence of acute E 
hepatitis cases in the Brazilian Amazon.

4) Souto FJ, et al. Prevalence of IgG-class antibodies against hepatitis E virus in 
a community of the southern Amazon: a randomized survey. Ann Trop Med 
Parasitol. 1998; 92: 623-5.

5) Parana R, et al. Acute sporadic non-A, non-B hepatitis in Northeastern Brazil: 
etiology and natural history. Hepatology. 1999; 30: 289-93.

 In a 4-year follow-up study, patients with acute sporadic non-A, non-B (NANB) 
hepatitis were evaluated to determine the etiology and natural history of the 
disease. Acute hepatitis C virus (HCV) was detected in 13 of 43 (30%) of patients, 
anti-hepatitis E virus (HEV) IgG in 5 (12%), and 25 (58%) were considered 
non-A-E. The HCV RNA was detected in all HCV patients but none of the 
non-A-E cases. The initial clinical and biochemical presentation of the HCV and 
non-A-E cases was quite similar, although 2 of the non-A-E patients had severe 
disease. The 5 patients who were found to be anti-HEV IgG-reactive recovered 
within 6 months of follow-up. Of the 13 HCV cases, alanine transaminase 
(ALT) levels returned to normal in 7 (53. 8%), while 6 (46.2%) continued to 
show abnormal ALT after 6 months of follow-up. However, 9 (69.2%) of them 
remained HCV-RNA-positive, denoting virological/biochemical dissociation. 
Long-term follow-up showed a reappearance of HCV RNA in 2 of the 4 patients 
who were in virological remission performing 84% of chronicity rate. Acute non-
A-E hepatitis patients were less likely to evolve toward chronicity, as compared 
with acute HCV cases (16% vs. 84%; P =.0001). Only 4 (16%) of the non-A-E 
patients were hepatitis G virus (HGV)-RNA-positive. Concerning risk factors 
for acquiring parenterally transmitted viruses, tattooing was the only one that 
could be associated with HCV transmission (P =.002). No risk factors could be 
identified for putative non-A-E virus transmission. Liver biopsies performed 
for chronic HCV patients showed a variable degree of inflammation, while the 
non-A-E patients presented less severe histological disease.
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6) Goncales NS, et al. Hepatitis E virus immunoglobulin G antibodies in different 
populations in Campinas, Brazil. Clin Diagn Lab Immunol. 2000; 7: 813-6.

 The seroprevalence of anti-hepatitis E virus (HEV) antibodies was investigated by 
enzyme immunoassay in 205 volunteer blood donors, 214 women who attended 
a center for anonymous testing for human immunodeficiency virus (HIV) 
infection, and 170 hospital employees in Campinas, a city in southeastern Brazil. 
The prevalence of anti-HEV antibodies ranged from 2.6% (3 of 117) in health 
care professionals to 17.7% (38 of 214) in women who considered themselves at 
risk for HIV. The prevalence of anti-HEV antibodies in health care professionals 
was not significantly different from that in healthy blood donors (3.0%, 5 of 
165) and blood donors with raised alanine aminotransferase levels (7.5%, 3 of 
40). The prevalence of anti-HEV antibodies (13.2%, 7 of 53) in cleaning service 
workers at a University hospital was similar to that among women at risk for 
HIV infection. These results suggest that HEV is circulating in southeastern 
Brazil and that low socioeconomic status is an important risk factor for HEV 
infection in this region.

7) De Paula VS, et al. Seroprevalence of Viral Hepatitis in Riverine Communities 
from the Western Region of the Brazilian Amazon Basin. Memorias do Instituto 
Oswaldo Cruz. 2001; 96: 1123-8.

 The western region of the Brazilian Amazon Basin has long been shown to be 
a highly endemic area for hepatitis B and hepatitis D viruses. Data concerning 
the prevalence of hepatitis C and E viruses in this region are still scarce. In 
this study we investigated the presence of hepatitis A, B, C, D and E viruses 
infection in communities that live along the Punis and Acre rivers in the states 
of Acre and Amazonas within the Amazon Basin. A total of 349 blood samples 
were collected and tested for hepatitis A-E serological markers (antibodies and/
or antigens) using commercial enzyme linked immunosorbent assays. Anti-
HCV positive sera were further assayed by an immunoblot. HBsAg positive 
sera were subtyped by immunodifusion. The overall prevalence for hepatitis 
A, B, C, and E were 93.7%, 66.1%, 1.7%, and 4%, respectively. A very high 
prevalence of delta hepatitis (66.6%) was found among HBsAg positive subjects.  
Hepatitis A, B and D viruses were shown to be largely disseminated in this population,  
while hepatitis C and E viruses infection presented low prevalence rates in 
this region. The analysis of risk factors for HB V infection demonstrated that 
transmission was closely associated with sexual activity.

8) Trinta KS, et al. Hepatitis E virus infection in selected Brazilian populations. 
Mem Inst Oswaldo Cruz. 2001; 96: 25-9.

 A retrospective study on the prevalence of hepatitis E virus (HEV) infection 
was conducted in selected populations in Rio de Janeiro, Brazil. A total of  
1,115 subjects were tested including 146 patients with acute Non-A Non-B 
Non-C (NANBNC) viral hepatitis, 65 hemodialysis patients, 93 blood donors, 
102 intravenous drug users (IVDUs), 304 pregnant women, 145 individuals 
living in the rural area and 260 individuals living in the urban area. In order 
to characterize a favorable epidemiological set for enterically transmitted  
infection in the studied populations we also evaluated the prevalence of anti-
HAV IgG (hepatitis A virus) antibodies. Specific antibodies to HEV (anti-HEV 
IgG) were detected by a commercial EIA and specific antibodies to HAV  
(anti-HAV IgG) were detected using a competitive “in house” EIA.  
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 We found a high prevalence of anti-HAV IgG in these populations, that could 
indicate some risk for infections transmitted via the fecal-oral route. The anti-
HEV IgG prevalence among the different groups were: 2.1% in patients with 
acute NANBNC viral hepatitis, 6.2% in hemodialysis patients, 4.3% in blood 
donors, 11.8% in IVDUs, 1% in pregnant women, and 2.1% in individuals form 
the rural area. Among individuals living in the urban area we did not find a single 
positive serum sample. Our results demonstrated the presence of anti-HEV 
IgG in almost all studied populations; however, further studies are necessary to 
establish the real situation of HEV epidemiology in Rio de Janeiro, Brazil.

9) Kiesslich D, et al. Prevalence of hepatitis E virus antibodies among different 
groups in the Amazonian basin. Trans R Soc Trop Med Hyg. 2002; 96: 215.

10) Assis SB, et al. [Prevalence of hepatitis A and E virus infection in school children 
of an Amazonian municipality in Mato Grosso State]. Rev Soc Bras Med Trop. 
2002; 35: 155-8.

 The prevalence of antibodies to hepatitis A anti-HAV total and E viruses anti-
HEV IgG was assessed in 487 children ranging from 2 to 9 years old who were 
students of nurseries and public schools in a county of the Amazonian region, in 
Mato Grosso State, Brazil. The anti-HAV and anti-HEV prevalence were 86.4% 
(CI 95% 83 - 89.3) and 4.5% (CI95% 2.9 - 6.9), respectively. The anti-HAV 
prevalence was high in all ages, suggesting that this is an area of high endemicity 
for HAV infection. There was no association between the anti-HAV markers 
and gender, socioeconomic level, parental educational level, hygienic conditions, 
number or density of residents per room or schools in which they studied.  
Anti-HEV prevalence was low and similar to that found among adults in another 
Brazilian regions.

11) Santos DC, et al. Seroepidemiological markers of enterically transmitted viral 
hepatitis A and E in individuals living in a community located in the North Area 
of Rio de Janeiro, RJ, Brazil. Mem Inst Oswaldo Cruz. 2002; 97: 637-40.

 We investigated the seroprevalence of hepatitis A virus (HAV) and hepatitis 
E virus (HEV) infection in subjects living in the community of Manguinhos,  
Rio de Janeiro, Brazil, and assisted at the Health Unit of Escola Nacional de 
Saude Publica, Fundacao Oswaldo Cruz. After formal consent, individuals were 
submitted to an interview using a standardized questionnaire. Anti-HAV and 
anti-HEV antibodies were detected by ELISA. Statistical analysis was carried out 
using the Epi-Info 6.04b software, to investigate possible associations between 
serological markers and risk factors. Results were regarded as significant when 
p value < 0.05. Although a high prevalence of anti-HAV was observed (87%), 
almost 50% of subjects under the age of 10 were susceptible to HAV infection, an 
unexpected rate in endemic areas. This fact could be attributed to improvements 
in environmental sanitation, occurring in this area in the last years. The increasing 
proportion of susceptible people may result in outbreaks of HAV infection, since 
the virus still circulates in this area, as verified by the detection of anti-HAV IgM 
in some individuals. No statistical association was met between HAV infection 
and the risk factors here assessed. The anti-HEV IgG prevalence found in this 
population was 2.4%, consistent with the one found in non-endemic areas.



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review264

12) Lyra AC, et al. HEV, TTV and GBV-C/HGV markers in patients with acute 
viral hepatitis. Braz J Med Biol Res. 2005; 38: 767-75.

 The aim of the present study was to evaluate the prevalence of HEV, TTV and 
GBV-C/GBV-C/HGV in patients with acute viral hepatitis A, B and non-A-C. 
We evaluated sera of 94 patients from a sentinel program who had acute hepatitis 
A (N = 40), B (N = 42) and non-A-C (N = 12); 71 blood donors served as controls. 
IgM and anti-HEV IgG antibodies were detected by enzyme immunoassay 
using commercial kits. TTV and GBV-C/HGV were detected by nested PCR; 
genotyping was done by sequencing and phylogenetic analysis. Anti-HEV IgG 
was present in 38, 10 and 17% of patients with hepatitis A, B and non-A-C. Four 
patients with hepatitis A and 1 with non-A-C hepatitis also had anti-HEV IgM 
detected in serum. TTV was detected in 21% of patients with acute hepatitis and 
in 31% of donors. GBV-C/HGV was detected in 9% of patients with hepatitis, 
and in 10% of donors. We found TTV isolates of genotypes 1, 2, 3, and 4 and 
GBV-C/HGV isolates of genotypes 1 and 2. Mean aminotransferase levels were 
lower in patients who were TTV or GBV-C/HGV positive. In conclusion,  
the detection of anti-HEV IgM in some acute hepatitis A cases suggests co-
infection with HEV and hepatitis E could be the etiology of a few cases of sporadic 
non-A-C hepatitis in Salvador, Brazil. TTV genotype 1, 2, 3 and 4 isolates and 
GBV-C/HGV genotype 1 and 2 strains are frequent in the studied population. 
TTV and GBV-C/HGV infection does not appear to have a role in the etiology 
of acute hepatitis.

13) Bortoliero AL, et al. Seroprevalence for hepatitis E virus (HEV) infection among 
volunteer blood donors of the Regional Blood Bank of Londrina, State of Parana 
, Brazil. Rev Inst Med Trop Sao Paulo. 2006; 48: 87-92.

 A cross-sectional study was carried out among 996 volunteer blood donors 
enrolled from May 1999 to December 1999 to determine the seroprevalence 
of hepatitis E virus (HEV) infection among volunteer blood donors of the 
Regional Blood Bank of Londrina, State of Parana, Brazil, and to evaluate 
whether the rate of seroprevalence of IgG anti-HEV antibodies is associated 
with sociodemographic variables and with seropositivity for hepatitis A virus 
(HAV) infection. All participants answered the questionnaire regarding the 
sociodemographic characteristics. Serum samples were tested for IgG antibodies 
to HEV (anti-HEV) by an enzyme linked immunoassay (ELISA). All serum 
samples positive for anti-HEV IgG and 237 serum samples negative for anti-
HEV were also assayed for IgG anti-HAV antibodies by ELISA. Anti-HEV 
IgG was confirmed in 23/996 samples, resulting in a seroprevalence of 2.3% 
for HEV infection, similar to previous results obtained in developed countries. 
No significant association was found between the presence of anti-HEV IgG 
antibodies and the sociodemographic variables including gender, age, educational 
level, rural or urban areas, source of water, and sewer system (p > 0.05).  
Also, no association with seropositivity for anti-HAV IgG antibodies was 
observed (p > 0.05). Although this study revealed a low seroprevalence of 
HEV infection in the population evaluated, the results showed that this virus is 
circulating among the population from Londrina, South Brazil, and point out the 
need of further studies to define the clinical and epidemiological importance of 
HEV infection and to identify additional risk factors involved in the epidemiology 
and pathogenesis of this infection in this population.
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1) Belabbes EH, et al. Epidemic non-A, non-B viral hepatitis in Algeria:  
Strong evidence for its spreading by water. Journal of Medical Virology.  
1985; 16: 257-63.

 A waterborne epidemic of non-A, non-B hepatitis occurred in Medea,  
an Algerian town of 68,000 inhabitants during the autumn and winter  
1980-1981. About 6 weeks before the epidemic, there had been a chlorination 
failure and an accidental sewage contamination of the river water that supplied large 
parts of the town. From October, 1980, to January 1981, 788 cases were notified.  
This epidemic affected mostly young adults, who usually recovered;  
however, a high rate of mortality was noted among pregnant women  
(nine patients, nine deaths). Serological examinations performed on 57 hospitalized 
patients excluded both hepatitis A and B. The waterborne nature of the epidemic 
was suggested by a study of the case distribution according to water supplies. 
The epidemic was severe in the areas supplied by the untreated river water.  
Few cases were reported in the areas receiving spring water, where chlorination 
never failed. A mild incidence of infection was noted in the areas supplied by a 
mixture of untreated river water and chlorinated spring water.

2) Hyams KC, et al. Acute sporadic hepatitis E in children living in Cairo, Egypt. 
J Med Virol. 1992; 37: 274-7.

 Seventy-three pediatric patients with acute hepatitis and 19 control patients 
without liver disease living in Cairo, Egypt, were evaluated with a newly 
developed Western blot assay for IgM antibody to hepatitis E virus (IgM 
anti-HEV). The mean age of acute hepatitis patients was 6.4 years (range, 1-13 
years); 56% were male. Among the 73 acute cases, hepatitis A was diagnosed 
in 30 (41%), possible acute hepatitis B in three (4%), hepatitis E in nine (12%),  
and by exclusion, non-A, non-B hepatitis in 29 (40%). Two additional acute 
cases were positive for both IgM anti-HAV and IgM anti-HEV. None of the 19 
control subjects had IgM anti-HEV. Parenteral risk factors were associated with 
cases of non-A, non-B hepatitis but were not associated with acute hepatitis E.  
Contact with a family member with jaundice was associated with acute hepatitis A. 
In contrast to prior epidemics of enterically-transmitted non-A, non-B hepatitis, 
HEV was found to be a common cause of acute hepatitis in a pediatric population. 
This study provides additional evidence that HEV may be a frequent cause of 
acute sporadic hepatitis among children living in some developing countries.

North Africa / Middle East 
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3) el-Zimaity DM, et al. Acute sporadic hepatitis E in an Egyptian pediatric 
population. Am J Trop Med Hyg. 1993; 48: 372-6.

 A study was conducted to determine the etiology of acute hepatitis among  
261 children (age range 1-11 years) living in Cairo, Egypt. A blood sample was 
obtained from each subject when initially evaluated and a questionnaire was 
used to collect demographic and risk factor data. Sera were tested by enzyme 
immunoassay for acute hepatitis A (anti-hepatitis A virus IgM), hepatitis B  
(anti-hepatitis B core antigen IgM and hepatitis B surface antigen [HBsAg]), 
hepatitis C (total anti-HCV), delta hepatitis (total anti-delta), and cytomegalovirus 
infection (anti-CMV IgM). In addition, hepatitis E virus (HEV) infection was 
diagnosed using a new Western blot technique to test patients with non-A, 
non-B hepatitis for anti-HEV IgM. Among 261 children, acute hepatitis A was 
diagnosed in 85 (32.6%) patients, acute hepatitis B in 19 (7.3%), delta hepatitis 
in 3 (1.1%), mixed hepatitis A and B infection in 2 (0.8%), CMV infection in 1 
(0.4%), hepatitis E in 58 (22.2%), and non-A, non-B hepatitis of unknown type 
in 51 (19.5%). Forty-two (16.1%) subjects had HBsAg without other markers 
of acute infection. Risk factor analysis indicated that patients living in homes 
not connected to a municipal source of water were at increased risk of hepatitis 
E infection. These data provide additional evidence that hepatitis E virus is a 
common cause of acute sporadic hepatitis in children living in Egypt.

4) El-Gohary A, et al. Prevalence of hepatitis E virus among acute sporadic hepatitis 
patients in Suez. International Hepatology Communications. 1994; 2: 218-22.

 The objective of this study was to describe our experience with an enzyme- linked 
immunosorbent assay (ELISA) developed by us, and to clarify whether or not 
hepatitis E virus (HEV) is present in Egypt among patients with acute sporadic 
hepatitis. One hundred and forty patients with acute viral hepatitis consecutively 
admitted to the Fever Hospital of Suez were enrolled. Serum was tested for 
bilirubin, aminotransferases, and viral hepatitis markers, including anti-hepatitis 
A virus IgM, hepatitis B surface antigen, anti- hepatitis B core IgM, anti-hepatitis 
C virus, anti-cytomegalovirus IgM and anti-HEV IgG. Four patients (2.8%) 
showed positivity for anti-HEV alone. Also, there was association between anti-
HEV and anti-hepatitis A virus IgM, anti-cytomegalovirus IgM, anti-hepatitis 
C virus and hepatitis B surface antigen in seven (5%), four (2.8%), two (1.4%), 
and one patient (0.7%), respectively. It was concluded that HEV is present in 
Egypt and it can occur endemically as sporadic cases, and that the ELISA used 
can detect acute hepatitis E infection as well as probable past infection.

5) Divizia M, et al. HAV and HEV infection in hospitalised hepatitis patients in 
Alexandria, Egypt. Eur J Epidemiol. 1999; 15: 603-9.

 A total of 202 serum and stool samples from acute hepatitis patients attending 
the Fever Hospital of Alexandria, Egypt, have been studied to reveal markers 
of hepatitis virus infection. Anti-HAV IgM were detected in 21 out of 202 sera 
(10.4%), whereas 201 sera (99.5%) had anti-HAV IgG. The first age attack was 
in the class-age 0-9 years with 64.7% of anti-HAV IgM positive sera. Among 
202 patients, anti-hepatitis E IgG (sample/over cut off > 1.0) was identified in  
90 patients (44.5%). The anti-HEV seropositivity ranged from 17.6% to 60.0% 
in the different age groups, with the highest level in the class-age 20 29 years.  
Anti-hepatitis E IgM were identified in 49 patients with the first age attack in 
the class-age 10-19 years (39.4%). HAV RNA was identified by nested PCR in  
7 samples out of 15, whereas HEV RNA was present in 4 out of 75 stool samples. 
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Direct DNA sequence of the latter PCR products confirmed the presence of the 
HEV genome; comparison of the sequences of the isolates from Egypt with those 
in data banks revealed the highest homology to the Burma strain. Our data confirm 
that HAV and HEV are common causes of acute sporadic hepatitis in Alexandria 
but with different peak age positivity. Occasionally, but not infrequently,  
dual infections (HAV-HEV and HEV-enteric viruses) were also found. The risk 
analysis indicates that patients living in rural areas are exposed to a higher risk of 
hepatitis E infection compared to the urban population, whereas the presence of 
anti-HEV IgG was significantly associated with consumption of common village 
water and use of indoor dry pit and oral therapy for schistosomiasis.

6) El-Sayed Zaki M, et al. Acute sporadic hepatitis E in children: diagnostic relevance 
of specific immunoglobulin M and immunoglobulin G compared with nested 
reverse transcriptase PCR. FEMS Immunol Med Microbiol. 2006; 48: 16-20.

 This study was carried out to investigate the putative role played by the 
hepatitis E virus (HEV) in acute hepatic dysfunction in paediatric patients with 
acute non-A-C hepatitis. We also evaluated the diagnostic value for anti-HEV 
immunoglobulin G (IgG) and IgM enzyme-linked immunosorbent assays 
relative to nested reverse transcriptase PCR (RT-PCR) for HEV RNA detection.  
Sixty-four children with acute hepatitis were included in the study, in addition 
to sixteen healthy children with matched age and sex. All studied subjects were 
negative for IgM antibody to hepatitis A virus, hepatitis B virus surface antigen, 
IgM antibody to hepatitis B virus core antigen, antibody to hepatitis C virus, 
and by RT-PCR for HCV RNA. HEV RNA was detected in 23.4% of patients, 
followed by detection of specific IgM in 17.2% and IgG in 12.5% of patients. 
Two cases were positive for IgG in the control group (12.5%). The sensitivity, 
specificity and accuracy were 26.7%, 85.7%, 71.9%, respectively, for IgM, 
and 26.7%, 91.8%, and 76.6%, respectively, for IgG. From this study we can 
conclude that HEV is a frequent virus found sporadically with acute hepatitis 
among paediatric patients. We cannot depend upon serology alone for diagnosis; 
rather, both molecular and serological methods must be applied for accurate 
diagnosis.

7) Kamel MA, et al. Seroepidemiology of hepatitis E virus in the Egyptian Nile 
Delta. J Med Virol. 1995; 47: 399-403.

 The seroendemicity of hepatitis E virus (HEV) in an entire village population 
located in the Egyptain Nile Delta is described. Serum specimens were obtained 
from 68% of the total population of 1,850 villagers. The lack of serum specimen 
was greatest in the youngest age group (< 5). Commercially available enzyme 
immunoassays (EIA) for antibody to hepatitis A virus (anti-HAV), to hepatitis 
B virus core antigen (anti-HBc), to second-generation hepatitis C virus (anti-
HCV) core and nonstructural antigen, and to hepatitis E virus (HEV) were used.  
Only repeated reactive sera were coded as positive. Stool specimens were 
examined for Schistosoma mansoni by the Kato method and standard methods for 
the examination of the liver and spleen by ultrasonography were used. Unadjusted 
for nonrespone, the seroprevalence of anti-HEV was 17.2% (SE +/- 1.1).  
Anti-HEV seroprevalence increased by age and was not associated statistically 
with any of the other viral markers including HCV. Anti-HAV seroprevalence 
was consistently > 95%, even in the youngest age group (< 5). The overall sero-
endemicity of HEV was higher than reported elsewhere and appears not to have 
been introduced into the village population recently.



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review268

8) Amer AF, et al. Hepatitis E antibodies in Egyptian adolescent females:  
their prevalence and possible relevance. J Egypt Public Health Assoc.  
1996; 71: 273-84.

 Hepatitis E virus has been implicated as a frequent cause of acute sporadic hepatitis 
among Egyptian children. Moreover, an extraordinarily high seroprevalence rate 
was previously reported in a semiurban Nile Delta population. A conspicuous 
feature of hepatitis E is the high morbidity and mortality it can cause among 
infected pregnant women. We therefore evaluated the prevalence of HEV 
antibodies in adolescent females using a solid-phase enzyme linked immunoassay 
based on two recombinant hepatitis E virus antigens. A high prevalence rate 
(38.9%) was found in 95 apparently healthy adolescent females. The mean age 
of the study subjects was 21.81 +/- 2.5 (SD) range 16-25 years. Eighty (84.2%) 
subjects resided in Alexandria, while 15 (15.8%) came from semiurban villages 
of Alexandria Governorate. An increased prevalence was noted with age, as anti-
HEV antibodies were detected in 32.1% and 41.8% of study participants in the 
second and third decades of life, respectively. Similarly, those illiterate or having 
received less than primary education exhibited a higher HEV prevalence than 
those with higher education (46.3% vs 29.3%). The majority of subjects having 
serological evidence of HEV infection denied previous history of jaundice which 
shows that HEV infection was subclinical in those cases. Ten (55.6%) pregnant 
females participating in the study, as well as 48 (62.3%) non pregnant females 
lacked serological evidence of HEV infection; i.e., 60.01% (10 + 48 out of 95) 
of women in the childbearing age may be susceptible to infection. This report 
suggests that HEV is endemic in Alexandria, Egypt; the epidemiologic risk factors 
associated with HEV infection need further exploration.

9) Darwish MA, et al. High seroprevalence of hepatitis A, B, C, and E viruses in 
residents in an Egyptian village in The Nile Delta: a pilot study. Am J Trop Med 
Hyg. 1996; 54: 554-8.

 Hepatitis C virus (HCV) infection is hyperendemic in Egypt, with seroprevalence 
rates of 10-20% among volunteer blood donors, and even higher rates reported 
among segments of the general population. We attempted to confirm the high 
seroprevalence of HCV and to compare it with the age-specific seroprevalence 
rates for hepatitis A, hepatitis B, and hepatitis E among 155 nonrandomly 
selected residents of a semiurban village in the Nile River delta. Of the two orally 
transmitted viruses (HAV and HEV), all 1-3-year-old children had been infected 
by HAV and the seroprevalence rate of 100% persisted until age 67. In contrast, 
HEV infections were not detected until children were 4-9-years old, and the 
57% seroprevalence rate in this age group did not increase appreciably in older 
age groups. Of the two parenterally transmitted viruses, HBV was first detected 
in 1-3-year-olds, whereas HCV was first detected later, in 10-19-year-olds.  
The seroprevalence rates of both viruses increased progressively with age,  
peaking in the 40-67-year-old group at 66% for HBV and at 51% for HCV. 
The number of persons who had only one infection, or no infection at all,  
was too small to allow meaningful statistical analysis of serologically pure groups 
infected only by HBV, HCV, or HEV. The results of this pilot study revealed 
extraordinarily high seroprevalence rates of HBV, HCV, and HEV in this village, 
and distinctive age-specific seroprevalence rates suggesting different patterns of 
transmission.
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10) Abdel Hady SI, et al. A high hepatitis E virus (HEV) seroprevalence among 
unpaid blood donors and haemodialysis patients in Egypt. J Egypt Public Health 
Assoc. 1998; 73: 165-79.

 BACKGROUND/AIMS: The aim of this study was to determine the frequency of 
hepatitis E virus (HEV) infection among unpaid blood donors and haemodialysis 
patients in Egypt and to find out any possible relationship between HEV and 
HCV. METHODS: Serum samples collected from 95 unpaid blood donors 
and 96 haemodialysis patients were screened for HEV and HCV antibodies by 
enzyme immunoassay techniques. RESULTS: The prevalence of anti-HEV IgG 
was 45.2% (43/95) in blood donors and 39.6% (38/96) in haemodialysis patients. 
Anti-HEV IgG was found in 69.2% (18/26) and 28.6% (20/70) in haemodialysis 
patients positive and negative for HCV, respectively. CONCLUSION:  
This study emphasizes that HEV is endemic in Egypt and tends to accumulate in 
certain groups showing evidence of hepatitis C virus infection as in haemodialysis 
patients suggesting either shared parenteral risk or increased sensitivity to HEV 
coinfection; that is to say a possibility of combined route of transmission for 
HEV.

11) Fix AD, et al. Prevalence of antibodies to hepatitis E in two rural Egyptian 
communities. Am J Trop Med Hyg. 2000; 62: 519-23.

 A population-based serosurvey in two rural Egyptian communities was used 
to assess age-specific prevalence of antibody to hepatitis E virus (anti-HEV).  
One community is in the Nile Delta (11,182 inhabitants; 3,997 participants) and 
the other in Upper Egypt (10,970 inhabitants; 6,029 participants). Samples were 
tested for anti-HEV with a commercial enzyme-linked immunoassay (ELISA) 
based on antigens derived from open reading frame (ORF)2 and ORF3. Although 
there was a clear difference in sensitivity among the lots of the commercial test 
used, it was still possible to determine the seroprevalence. The seroprevalence 
of anti-HEV exceeded 60% in the first decade of life, peaked at 76% in the 
second decade and remained above 60% until the eighth decade. Prevalence of 
this magnitude is among the highest reported in the world, with an age-specific 
pattern more similar to hyperendemic hepatitis A virus transmission than 
generally described. Lot-to-lot variation in the sensitivity of the commercial 
ELISA kit highlights a problem when comparing seroepidemiologic studies of 
different populations.

12) Stoszek SK, et al. High prevalence of hepatitis E antibodies in pregnant Egyptian 
women. Trans R Soc Trop Med Hyg. 2006; 100: 95-101.

 The epidemiology of hepatitis E virus (HEV), an enterically-transmitted cause 
of acute viral hepatitis (AVH), is not fully understood. During outbreaks on the 
Indian subcontinent and elsewhere, HEV causes severe AVH with mortality rates 
around 20% during pregnancy. In Egypt, where prevalence of HEV antibodies 
(anti-HEV) in rural communities is very high, severe HEV-caused AVH in 
pregnant women has not been reported. This study examined a cohort of 2,428 
pregnant women in the Nile Delta to assess prevalence of, and risk factors 
for, anti-HEV and correlated these with history of liver disease. Anti-HEV 
prevalence was 84.3%. Several risk factors associated with anti-HEV included 
older age, many siblings, not using soap to wash produce and frequent contact 
with cats. History of jaundice and liver disease was rare and not increased in 
those having anti-HEV. Our results confirm Egypt’s high HEV endemicity 
and show that almost all women of childbearing age in these communities had 
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prior HEV exposures without a history of liver disease. Reasons for the lack 
of clinical hepatitis remain unclear but could be the result of early childhood 
HEV exposures, producing long-lasting immunity and/or modify subsequent 
responses to exposure. Alternatively, the predominant HEV strain(s) in Egypt 
are less virulent than those in South Asia.

13) Abe K, et al. International collaborative survey on epidemiology of hepatitis 
E virus in 11 countries. Southeast Asian J Trop Med Public Health. 2006; 37: 
90-5.

14) Stoszek SK, et al. Hepatitis E antibody seroconversion without disease in highly 
endemic rural Egyptian communities. Trans R Soc Trop Med Hyg. 2006; 100: 
89-94.

 Hepatitis E virus (HEV) is enterically transmitted and causes self-limiting 
acute viral hepatitis (AVH) primarily in less developed countries. A prospective 
cohort study to assess incidence of, and risk factors for, seroconversion to  
HEV (anti-HEV) was conducted in two Egyptian villages with a 67.7%  
anti-HEV prevalence. Nine hundred and nineteen villagers who were initially  
anti-HEV-negative were followed for 10.7 months. Thirty-four (3.7%) had strong  
anti-HEV serologic responses at follow-up giving an estimated anti-HEV incidence 
of 41.6/1,000 person-years. No significant associations were found between  
anti-HEV seroincidence and demographic and socioeconomic factors, source 
of water, household plumbing or sanitation, hand and vegetable washing, 
ownership of animals, jaundice and many other variables. None of the 
seroconverting subjects gave a history compatible with AVH during the interval. 
We hypothesize that both zoonotic and anthroponotic transmission of avirulent  
(possibly genotype-3) HEV is occurring extensively in these rural villages.  
An alternative explanation for the lack of morbidity among anti-HEV incident 
cases could be initial asymptomatic infections occur during early childhood 
with subsequent antibody titer boosting without illness upon re-exposure to 
the virus.

15) Chironna M, et al. Prevalence rates of viral hepatitis infections in refugee Kurds 
from Iraq and Turkey. Infection. 2003; 31: 70-4.

 BACKGROUND: Since little is known about the burden of viral hepatitis in 
Kurds, the prevalence of infection with hepatitis A virus (HAV), hepatitis E virus 
(HEV), hepatitis B virus (HBV) and hepatitis C virus (HCV) was investigated in 
a sample of refugee Kurds from Iraq and Turkey. PATIENTS AND METHODS: 
A cross-sectional study was carried out. Serological markers to hepatitis viruses 
were determined for 1,005 subjects from all age-groups of which 36.6% were 
from Turkey and 63.4% from Iraq. RESULTS: Overall seroprevalence for anti-
HAV was 94.4% and 14.8% for anti-HEV. A significantly higher prevalence for  
anti-HEV was found among Iraqis (17.5%) compared to Turkish immigrants 
(10.0%). The prevalence of hepatitis B surface antigen (HBsAg) and total  
anti-HBc (core) was 6.8% and 35.6% in Turkish Kurds and 2.2% and 12.7% 
in Iraqis, respectively. Only 10% of children aged up to 10 years and 2.8% of 
subjects aged 11-20 years had been vaccinated against HBV, the majority of them 
coming from Iraq. One subject was confirmed as positive for anti-HCV (0.1%) 
and HCV-RNA and analysis showed a 4c/4d genotype. CONCLUSION:  
This survey shows a high prevalence of enterically transmitted viral hepatitis 
in Kurds. HBV infection is moderately endemic, while the prevalence of HCV 
infection is low. There is a need for a universal immunization strategy for HBV 
in the Kurd population.
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16) Taremi M, et al. Prevalence of antibodies to hepatitis E virus among male  
blood donors in Tabriz, Islamic Republic of Iran. East Mediterr Health J.  
2007; 13: 98-102.

 Serum samples from 399 voluntary male blood donors were tested for anti-
hepatitis E virus (HEV) IgG during July and August 2004 at a blood transfusion 
centre in Tabriz city. The prevalence of anti-HEV IgG was 7.8% (95% CI: 
5.2-10.4). Risk factors for infection included age and a low educational level. 
Seroprevalence increased significantly with age, from 3.3% in subjects under 
30 years of age to 37.5% in individuals 50 years and over. Illiterate individuals 
were at significantly higher risk for infection than educated persons. The high 
seropositive rate among our male blood donors is compatible with endemicity 
of HEV in the Islamic Republic of Iran.

17) Koshy A, et al. Acute sporadic hepatitis E in Kuwait. J Med Virol.  
1994; 42: 405-8.

 Fifty-seven adult patients with acute hepatitis and 34 comparison patients without 
liver disease were evaluated using a newly developed Western blot assay for 
IgM antibody to hepatitis E virus. The mean age of patients with hepatitis was  
32 years (range, 18-55 years); 88% were male. Among patients with acute hepatitis, 
hepatitis A (anti-HAV IgM positive) was diagnosed in two (4%), hepatitis B 
(anti-HBc IgM positive) in three (5%), and hepatitis E (anti-HEV IgM positive) 
in 34 (60%). One hepatitis patient had CMV IgM, another had EBV IgM,  
and 16 others (28%) were negative for all serologic markers of acute viral 
hepatitis. No patient with acute hepatitis A or B and none of the comparison 
patients without acute hepatitis had anti-HEV IgM. All but one case of acute 
hepatitis E were found among expatriates of Asian origin, and acute hepatitis 
E was associated significantly with recent travel to the Indian subcontinent.  
These data suggest that acute hepatitis E is common among foreign workers in 
Kuwait but that little HEV transmission is occurring directly in Kuwait.

18) Irani Hakime N, et al. [Hepatitis E virus: detection of antibodies in blood donors 
in Lebanon]. J Med Liban. 1998; 46: 60-2.

 One hundred Lebanese volunteers blood donors were tested for the qualitative 
detection of antibodies against hepatitis E virus (HEV) by an immunoenzymatic 
method. The results showed 4% of positivity. This figure allows us to confirm the 
presence of infection due to HEV in Lebanon. More studies on a larger panel are 
necessary to confirm this result. This study leads us to suspect an HEV infection 
in front of an acute non A, non B, non C hepatitis even if the patients have not 
lived in an endemic area.

19) Benjelloun S, et al. Seroepidemiological study of an acute hepatitis E outbreak 
in Morocco. Res Virol. 1997; 148: 279-87.

20) Bernal MC, et al. Seroepidemiological study of hepatitis E virus in different 
population groups. Eur J Clin Microbiol Infect Dis. 1995; 14: 954-8.

 In order to determine the seroprevalence of hepatitis E virus, 1,993 sera  
(453 from healthy pregnant women, 491 from Moroccan subjects, 492 from 
blood donors, 321 from children, and 236 from intravenous drug users) were 
studied. IgG was measured by enzyme immunoassay (EIA), and positive results 
were confirmed by Western blot. The EIA detected antibodies in 3.96% of the 
subjects (5.6% of the Moroccans and drug users and 1.8% of the children).  
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 Fifty-four percent of these results were confirmed by Western blot, 11.4% were 
found to be negative, and 34.2% indeterminate. The overall prevalence after 
confirmation by Western blot decreased to 2.15%. When studying the Western 
blot pattern of the positive samples, 95% showed antibodies to SG-3, 65% 
to 8-5, and only 9.3% to CKS fusion protein. In the indeterminate Western 
blots, the results for these proteins were 96.3%, 62.9%, and 37%, respectively.  
When the epidemiological data were analysed, no statistically significant 
differences between women and men or between different age groups were 
found.

21) Bhat SK, et al. Profile of viral hepatitis patients in Dakhliya, Oman. Saudi Med 
J. 2005; 26: 819-23.

 OBJECTIVE: With the availability of routine serological diagnosis of all the 
major forms of viral hepatitis, namely, A, B, C, D, E consequent to initiation 
of National Viral Hepatitis Surveillance, the twin objective of the study was to 
assess the trend of various types of viral hepatitis and analyze the profile of the 
patients in the region of Al Dakhliya. METHODS: A one year prospective cohort,  
of all the suspects of viral hepatitis enrolled from 01/08/2003 to 31/07/2004 
involving all health facilities (a total of 18 health institutions) of Dakhliya region, 
Sultanate of Oman, was subjected to centralized laboratory confirmation. 
Notification of viral hepatitis confirmed cases was the tool for analysis.  
A subset of unconfirmed viral hepatitis cases that were admitted and discharged 
from the referral hospital were retrieved and analyzed utilizing their computerized 
hospital records. RESULTS: There was a shift of incidence of hepatitis B towards 
higher age groups (32.4 +/- 16.2 years) with only one case under 15 years of 
age (p<0.0001). While as under 15 year age group was less prone to hepatitis 
C (p<0.05), it had a high incidence for hepatitis A with mean age 11.4 +/- 13.9 
years (p<0.01). Hepatitis E incidence had a higher mean age of 44.6 +/- 24.1 years 
with insignificant linear trend (p>0.05). CONCLUSION: Progress in decline 
of viral hepatitis B has occurred at a rapid pace during the last decade following 
successful intervention of immunization against hepatitis with an almost 100% 
coverage. Affliction of younger age groups to hepatitis A is indicative of continued 
transmission of the disease in the community demanding improvements in 
preventive practices to curb any impending outbreak.

22) Shidrawi RG, et al. Hepatitis E--an important cause of imported non-A,  
non-B hepatitis among migrant workers in Qatar. J Med Virol. 1994; 43: 412-4.

 In 1985, Glynn et al. [Journal of Medical Virology 17:371-375] reported on 
epidemic viral hepatitis in Qatar and concluded that 72% (91/126) had acute 
enterically transmitted non-A, non-B viral hepatitis (ET-NANBH). Most 
of the patients (98%) presented within 8 weeks of arrival in Qatar and were 
migrant workers from the Indian subcontinent. The data was reanalysed for 
evidence of infection with hepatitis E virus (HEV). Seventy-eight of 91 (86%) 
of stored sera were still suitable for analysis since collection in 1981. A newly 
described enzyme immunoassay (EIA) for both IgG and IgM anti-HEV was used  
(Abbott Laboratories, Delkenheim, Germany); 59/78 (76%) were positive 
for either or both assays. All but two were from the Indian subcontinent. 
The data suggest that HEV was the major cause of ET-NANBH in Qatar 
in 1981, particularly among newly arrived migrant workers from the Indian 
subcontinent.
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23) Arif M. Enterically transmitted hepatitis in Saudi Arabia: an epidemiological 
study. Ann Trop Med Parasitol. 1996; 90: 197-201.

 Rates of exposure to two, enterically transmitted viruses, hepatitis E virus 
(HEV) and hepatitis A virus (HAV), were investigated among the populations 
of two areas of Saudi Arabia: Gizan (a rural area) and Riyadh (an urban area, 
with relatively good sanitation). In Riyadh, 24.7% and 1.2% of children were 
seropositive for HAV and HEV, respectively, by the age of 12 years. There was 
a sharp increase in exposure to HAV between 13 and 20 years of age (to 63.5%) 
and most (80.0%) of the subjects aged 50 years had apparently been exposed 
to HAV. Although seropositivity to HEV also increased with subject age,  
it only reached 18.8% (in subjects aged > 50 years). The age-specific patterns of 
exposure to HAV and HEV in Gizan were similar to those in Riyadh but the 
rates of exposure were generally higher; mean rates of exposure to HAV and HEV 
were 76.3% and 14.9% in Gizan and 61.3% and 8.37% in Riyadh, respectively.  
That rates of exposure to HEV in Gizan were almost twice those in Riyadh 
emphasizes the importance of sanitation as an effective measure in controlling 
the spread of HEV in developing countries.

24) Arif M, et al. Epidemiology of hepatitis E virus (HEV) infection in Saudi Arabia. 
Ann Trop Med Parasitol. 1994; 88: 163-8.

 A newly developed assay for antibody to hepatitis E virus (anti-HEV) was 
used to study the rate of exposure to HEV infection in two Saudi areas: Riyadh  
(Central Province-788 people) and Gizan (Southern Province-630 people).  
These two regions were chosen for the study because the Riyadh area is an 
urban area and Gizan is considered rural, based on sewage disposal and water 
sanitation systems in each area. In both areas, HEV is endemic and acquisition 
of infection to the virus starts early in life and increases with age. In both areas, 
males are also at higher risk of acquiring the infection than females and this is 
probably because of social habits rather than genetic factors. The observation of 
higher anti-HEV prevalence in Gizan (14.9%) than in Riyadh (8.4%) (P < 0.0002) 
confirms earlier observations that the level of exposure to HEV is related to the 
hygienic conditions in the community and that improvement in sanitation is an 
effective measure in lowering the spread of infection.

25) Arif M, et al. Possible aetiological role of hepatitis E virus in acute non-A, non-B, 
non-C hepatitis in Saudi Arabia. Trans R Soc Trop Med Hyg. 1996; 90: 645-6.

 During a period of 10 months, 69 Saudi Arabian patients (14 children and 
55 adults) were diagnosed as having acute non-A, non-B, non-C (NA, B, C) 
hepatitis at King Khalid University Hospital, Riyadh, Saudi Arabia. Seven of 
the paediatric patients had anti-hepatitis E virus (HEV) immunoglobulin (Ig) M 
and anti-HEV IgG; 26 adults (47.3%) had anti-HEV IgM and 30 (54.5%) had  
anti-HEV IgG. These results, together with the fact that none of the 40 patients 
with acute hepatitis A virus infection, none of the 24 with hepatitis B virus, and 
none of the 30 with acute hepatitis C virus, had anti-HEV IgM, indicates that 
HEV is an important aetiological agent for acute NA, B, C hepatitis in Saudi 
Arabia, and that there are still other unidentified agent(s) responsible for acute 
hepatitis in Saudi Arabia.
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26) Al-Knawy B, et al. The role of hepatitis E virus infection among patients with 
acute viral hepatitis in southern Saudi Arabia. Ann Saudi Med. 1997; 17: 32-4.

 We investigated the etiology of acute sporadic viral hepatitis in southern  
Saudi Arabia in a series of 132 patients admitted with acute viral hepatitis. 
Of these cases, 108 (81.8%) were due to acute hepatitis A virus infection,  
of which 11 (8.3%) patients had been previously exposed to hepatitis E virus, and 
another 10 (7.6%) were chronic carriers of hepatitis B virus. Three cases (2.3%) 
were acute hepatitis B virus infection. The overall prevalence of hepatitis E IgG 
antibodies was found to be 9.1%. The remaining 21 (15.9%) patients were tested 
for hepatitis E IgM, EBV-VCA IgM and hepatitis C IgG antibodies by sensitive 
enzyme immunoassays. In none of them could hepatitis E IgM, EBV-VCA IgM 
or hepatitis C IgG antibodies be demonstrated, and these patients were thus 
considered as acute non-A, non-B hepatitis. Acute hepatitis C virus infection, 
however, could not be ruled out from this group. We therefore concluded 
that the majority of clinically apparent viral hepatitis cases were due to HAV,  
while HBV accounted for a small proportion of the cases. Clinically apparent 
HEV infection does not appear to be common in the population studied, since 
even those with serologic evidence of previous exposure to HEV did not recall 
a history suggestive of acute viral hepatitis.

27) Abdelaal M, et al. Epidemiology of hepatitis E virus in male blood donors in 
Jeddah, Saudi Arabia. Ir J Med Sci. 1998; 167: 94-6.

 To our knowledge, only a few epidemiological reports on the prevalence of 
hepatitis E antibodies in Saudi blood donors have been published. Men of  
several nationalities, donating blood at King Khalid National Guard Hospital 
(Jeddah, Saudi Arabia) were selected (n = 593) for this study examining the 
seroprevalence of hepatitis E virus (HEV) in the local male donor population 
and testing the relationship of the antibody to HEV (anti-HEV) to donor 
characteristics using Odds Ratio (OR) and Chi-square statistic. The prevalence 
of anti-HEV in the group examined was 16.9 per cent (100/593). The 
seroprevalence for Saudi donors was 14.8 per cent compared with 33.3 per cent 
for non-Saudis of Middle Eastern origin. Donors who were 40 yr and over had 
significantly higher seroprevalence than those donors who were 30 yr or younger  
(OR = 2.5, p = 0.006). There was a significant association between anti-HEV and 
anti-HCV with donors who were positive to anti-HCV having about 5 times the 
risk of HEV than those who were anti-HCV negative (p = 0.02). These findings 
demonstrate the high seroprevalence rate of anti-HEV among male blood donors 
in Saudi Arabia.

28) Coursaget P, et al. Etiology of acute sporadic hepatitis in adults in Senegal and 
Tunisia. Scand J Infect Dis. 1995; 27: 9-11.

 Markers for acute hepatitis A, B, C and E virus infections were examined in 
the sera of 72 patients suffering from acute hepatitis in Senegal and Tunisia.  
Hepatitis B was responsible for 36% and hepatitis C for 21% of the cases.  
Acute hepatitis A was not diagnosed. HEV infection was not observed in Senegal 
and represents only 4% of the acute hepatitis cases in Tunisia.



275WHO/IVB/10.14

29) Yayli G, et al. Hepatitis agents with enteric transmission--an epidemiological 
analysis. Infection. 2002; 30: 334-7.

 BACKGROUND: Viral hepatitis is characterized by special clinical,  
biochemical and serological findings. This study was planned to determine the 
seroprevalence, epidemiological characteristics and clinical and biochemical 
findings of hepatitis A virus (HAV) and hepatitis E virus (HEV) infections during 
an outbreak of jaundice. MATERIALS AND METHODS: 340 children aged 
5-16 years were included. Clinical findings and alanine aminotransferase (ALT) 
levels were documented. Anti-HAV IgG and IgM in addition to anti-HEV IgG 
and IgM were determined by microELISA. RESULTS: Clinical findings, high 
levels of ALT, anti-HAV IgM and IgG, anti-HEV IgM and IgG were present 
in 6%, 23%, 17%, 100%, 7% and 9% of cases, respectively. The relationship 
between ALT levels and anti-HAV or anti-HEV IgM seropositivity was significant 
(p </= 0.0001). CONCLUSION: HAV and HEV infection were both caused 
by a contaminated water supply.

30) Coursaget P, et al. Hepatitis E virus infection in Turkey. Lancet.  
1993; 342: 810-1.

31) Thomas DL, et al. Epidemiology of hepatitis E virus infection in Turkey. Lancet. 
1993; 341: 1561-2.

 The seroprevalence and risk factors for infection with hepatitis E virus (HEV) 
were analysed in five regions of Turkey, where one-third of acute hepatitis cases 
are non-A, non-B. Antibodies to HEV (anti-HEV) were found in 80 (5.9%) 
of 1350 subjects. Independent predictors of anti-HEV were age over 25 years,  
less than elementary education, antibodies to hepatitis C virus, and residence in 
the warmest region (Adana). Whereas none of 105 subjects in the second decade 
of life were HEV seropositive, 17 (3.7%) of 464 and 28 (9.1%) of 308 of those 
in the third and fourth decades of life, respectively, had anti-HEV (p < 0.001). 
These data demonstrate that in Turkey HEV is more prevalent in warmer regions 
and in adults, beginning in the third decade of life.

32) Sidal M, et al. Age-specific seroepidemiology of hepatitis A, B, and E infections 
among children in Istanbul, Turkey. Eur J Epidemiol. 2001; 17: 141-4.

 This study was performed for evaluation of seroprevalence of hepatitis A, 
B, and E among children in Istanbul, Turkey. The study group included  
909 children who were 6 months-15 years of age. The children were  
separated to three age groups: Group 1 (6 months-4.9 years; n = 321),  
Group 2 (5.0-9.9 years; n = 318), and Group 3 (10.0-15.0 years; n = 270). Group I  
was divided to two subgroups for evaluation of the maternal antibody sera  
(6 months-2 years and over 2 years). Serum IgG anti-HAV, anti-HBc, and anti-
HEV were tested by commercial ELISA kits. The data were studied by multivariant  
analysis. In all subjects, seroprevalence of hepatitis A, B, and E were determined as  
29, 15.9, and 2.1% respectively. The prevalence of hepatitis A increased with age  
(p < 0.05; Group 1 15.1% and Group 3 49.6%). Anti-HBc IgG level did not 
significantly change with age (Group 1 18.6% and Group 3 15.4%; p > 0.05). 
The seroprevalence of hepatitis E virus infection was higher in Group 1 (3.7%) 
than Group 3 (0.3%; p < 0.05). In Group 1 first subgroup, between 6 month and 
2 year, antibody levels were 12.2, 17.3, and 4.8% respectively, for anti-HAV IgG, 
anti-HBc IgG and anti-HEV IgG. Hepatitis A and B infection is a community 
health problem, but hepatitis E infection is low in children in Istanbul, Turkey. 
The high positive rate in Group I for IgG anti-HEV may be due to maternal 
antibodies.
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33) Colak D, et al. Seroprevalence of antibodies to hepatitis A and E viruses  
in pediatric age groups in Turkey. Acta Microbiol Immunol Hung.  
2002; 49: 93-7.

 Hepatitis A and hepatitis E are enteric transmitted viral diseases occurring 
in epidemic and sporadic forms especially in developing countries. Previous 
studies in Turkey showed that most residents are infected with HAV by the 
second decade of life. Since HEV is generally transmitted by the same route as  
HAV we conducted a community-based seroprevalence study for HAV and HEV 
infection in Ahatli area in Antalya, Turkey where socioeconomic conditions are 
low. Anti-HAV total immunoglobulin was tested by using a microparticle EIA 
(Axsym-Abbott Lab). Anti-HEV IgG was assayed by a micro ELISA method 
(Genelabs-Singapore). Of the 338 sera tested, 112 (33.1%) were positive for 
anti-HAV total antibody. Anti-HEV IgG was detected in three (0.89%) of the 
serum samples. Seropositivity rates of HAV in preschool and school children 
were 19.9% and 43.9% respectively (p < 0.001). No antibody to HEV was 
detected in preschool children, while the prevalence of anti-HEV IgG was 1.6% 
in children attending school. Our data showed that seroprevalence of anti-HAV 
is high among children samples but HEV infection appears to be relatively rare 
in pediatric age groups.

34) Cesur S, et al. [Hepatitis A and hepatitis E seroprevalence in adults in the Ankara 
area]. Mikrobiyol Bul. 2002; 36: 79-83.

 In this study, between the period of September 2000 to July 2001, hepatitis A virus 
(HAV) IgG antibodies and hepatitis E virus (HEV) total (IgG + IgM) antibodies 
have been searched by using commercially provided enzyme immunoassay  
kits (Axsym, Abbott USA), in 1046 adults aged between 15-75 years old  
(mean age: 32.3 years), who were admitted to the outpatient clinics of Internal 
Medicine and Infectious Diseases Department of Ankara University Medical 
School, with no acute hepatitis signs and symptoms. As a result, anti-HAV and 
anti-HEV seropositivities were detected in 914 (87.4%) and 40 (3.8%) subjects, 
respectively. The seropositivity rate for anti-HAV was 72.7% at the ages of 
15-30 years, while anti-HEV was negative in this age group. Anti-HAV and 
anti-HEV seropositivity rates were found to be the highest between the ages of 
30-60 years.

35) Atabek ME, et al. Prevalence of anti-HAV and anti-HEV antibodies in Konya, 
Turkey. Health Policy. 2004; 67: 265-9.

36) Cevrioglu AS, et al. Investigation of the incidence of hepatitis E virus among 
pregnant women in Turkey. J Obstet Gynaecol Res. 2004; 30: 48-52.

37) Oncu S, et al. Prevalence and risk factors for HEV infection in pregnant women. 
Med Sci Monit. 2006; 12: CR36-9.

38) Kumar RM, et al. Sero-prevalence and mother-to-infant transmission of hepatitis 
E virus among pregnant women in the United Arab Emirates. Eur J Obstet 
Gynecol Reprod Biol. 2001; 100: 9-15.

 OBJECTIVES: (1) To study the prevalence of HEV infection in a cohort 
of pregnant women in the United Arab Emirates (UAE). (2) The rate of  
mother-to-infant transmission. METHOD: Sera of 469 pregnant women 
residing in the UAE was tested for anti-HEV with ELISA and for HEV-RNA 
by polymerase chain reaction (PCR). Neonatal cord-blood and infant blood 
was similarly tested for anti-HEV and HEV-RNA. Out of these 469 women,  
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33% were UAE nationals (Group A) and Egyptians (Group B), respectively, 
and 34% were from the Indian sub-continent (Group C). RESULTS: Out of  
469 mothers 93 (20%) were anti-HEV positive and 28 (30%) of these 93 
were HEV-RNA positive and symptomatic with on-going infection. The 
prevalence of anti-HEV was significantly increased amongst Groups B and C  
(Group A:B, P<0.001; Group A:C, P<0.001). Twelve of these 28 symptomatic 
women developed acute hepatic disease and two died undelivered, thus, were 
excluded from further study. Six of the remaining 10 women had non-fulminant 
acute viral hepatitis and four developed fulminant hepatic failure, of which 
one died in the early post-partum period. The remaining 16 women had mild 
symptomatic disease with complete recovery as did the remaining nine women 
with acute illness. Of the 10 babies born to mothers with acute disease, two were 
pre-term, three had anicteric hepatitis and two babies were born with hypothermia 
and hypoglycaemia and died within 48h. Noteworthy is the fact that, the 26 infants 
born to the 26 HEV-RNA positive mothers developed acute/on-going clinical 
infection and were HEV-RNA positive. Apart from the two early neonatal deaths, 
the remaining 24 infants had full recovery. No infant of the other mothers were 
symptomatic or had HEV-RNA. Thus, the mother-to-infant transmission was 
100%. The remaining 65 sero-positive women remained asymptomatic with no 
evidence of clinical infection, continued to be HEV-RNA negative and delivered 
at term. Their infants had no evidence of infection and were sero-negative by 
9 months of age, suggesting transplacental transmission of IgG antibodies. 
CONCLUSIONS: There is a high prevalence of anti-HEV among pregnant 
women residing in the UAE. Twelve of infected women developed fulminant/
acute hepatitis resulting in three fatalities. Evidence suggests significant vertical 
transmission of HEV among HEV-RNA positive mothers with appreciable 
perinatal morbidity and mortality. Excluding mothers with acute hepatic disease, 
Breast-feeding appears to be safe in HEV sero-positive mothers.
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1) Chaudhary RK, et al. Detection of hepatitis E virus antibody in Canada [1]. 
Canadian Journal of Infectious Diseases. 1995; 6: 264-5.

2) Minuk GY, et al. Serological evidence of hepatitis E virus infection in an indigenous 
North American population. Can J Gastroenterol. 2007; 21: 439-42.

 BACKGROUND: Hepatitis E virus (HEV) infections are thought to be 
uncommon in North America. Recently, HEV transmission has been reported 
following the consumption of deer meat. Because deer are closely related to 
caribou and caribou meat is a staple of the Canadian Inuit and the American 
Eskimo diet, the present study explored the seroprevalence of HEV infection in 
an isolated Canadian Inuit community. METHODS: Stored sera were thawed  
and tested for immunoglobulin (Ig) G and IgM anti-HEV by ELISA, and tested  
for HEV-RNA by reverse transcriptase polymerase chain reaction.  
RESULTS: The study consisted of 393 sera (representing approximately 50% 
of the community’s inhabitants). Eleven samples (3%) were IgG anti-HEV-
positive. Their mean age was 29+/-8 years and three were male. Two of 11 (18%) 
were also IgM anti-HEV-positive. All IgG anti-HEV-positive individuals were 
HEV-RNA-negative. Liver biochemistry was normal in all. Seven of 11 (64%) 
were also positive for anti-hepatitis A virus, five (46%) were hepatitis B virus 
seropositive and none (0%) were positive for anti-hepatitis C virus. There were 
no associations between infections with HEV and other hepatropic viruses. 
Serological testing was negative for HEV infection in 25 caribou from an adjacent 
region. CONCLUSION: The results of the present study showed that serological 
evidence of HEV infection was present in 3% of the observed Canadian Inuit 
population; the presence of IgM anti-HEV suggested recent infection and 
HEV did not appear to coinfect with other common hepatotropic viruses.  
The source of HEV infection in the population remains unclear. These findings 
are interesting but preliminary. Additional data are required to determine whether 
HEV infections are responsible for otherwise unexplained acute hepatitis in the 
Canadian Inuit population and visitors returning from northern North American 
communities.

3) Kwo PY, et al. Acute hepatitis E by a new isolate acquired in the United States. 
Mayo Clin Proc. 1997; 72: 1133-6.

 OBJECTIVE: To report the first case of acute hepatitis E by a novel isolate 
acquired in the United States and confirmed by nucleotide sequencing. 
MATERIAL AND METHODS: We describe the clinical manifestations and the 
results of associated laboratory studies in a man who was found to have acute 
hepatitis E infection. RESULTS: A 62-year-old man was hospitalized because of 
fever, abdominal pain, and jaundice. After an initial evaluation did not provide a 
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 cause, his serum was found to be positive for IgG anti-hepatitis E virus (HEV) 
by three antibody assays. Serum was also positive for HEV RNA by reverse 
transcriptase polymerase chain reaction (PCR). Sequencing results from the  
PCR products demonstrated substantial differences at the nucleotide level  
between this strain and the known Mexican and Burmese strains.  
CONCLUSION: On the basis of this initial report, HEV should be considered an 
etiologic agent in patients with acute non-ABC hepatitis in the United States.

4) Tsang TH, et al. Acute hepatitis E infection acquired in California. Clin Infect 
Dis. 2000; 30: 618-9.

5) Amon JJ, et al. Locally acquired hepatitis E virus infection, El Paso, Texas. J Med 
Virol. 2006; 78: 741-6.

 Hepatitis E virus (HEV) is an enterically transmitted RNA virus that causes both 
epidemic and sporadic cases of acute hepatitis. Despite sero-surveys showing 
antibody to HEV in up to 36% of the US population, acute hepatitis E has 
been reported among individuals with no history of international travel only 
three times in the United States. We report a case of apparently locally-acquired 
hepatitis E that occurred in El Paso, Texas that was 98% similar to a previously 
isolated HEV found in swine in the United States. Like the three previous cases, 
a thorough investigation found no conclusive sources of infection. Active case 
surveillance found no additional cases.

6) Thomas DL, et al. Seroreactivity to hepatitis E virus in areas where the disease 
is not endemic. J Clin Microbiol. 1997; 35: 1244-7.

 If the occurrence of hepatitis E virus antibody (anti-HEV) in regions where the 
disease is not endemic represents infection, rates may be greater in high-risk 
populations and behavioral correlates may reflect recognized transmission modes. 
Serum samples from 300 homosexual males, 300 injection drug users (IDUs),  
and 300 blood donors from Baltimore, Md., were tested for anti-HEV by enzyme 
immunoassay. Anti-HEV was found in an unexpectedly high percentage of 
homosexual men (15.9%) and IDUs (23.0%). However, anti-HEV was present 
in a similar proportion of blood donors (21.3%) (P > 0.05), while hepatitis 
A, B, and C virus antibodies were more prevalent in the high-risk groups  
(P < 0.001). Among homosexual men, anti-HEV was not significantly correlated 
with a history of hepatitis, high-risk sexual practices, or sexually transmitted 
infections, in contrast to hepatitis A and B antibodies. Among IDUs, anti-HEV 
was not significantly associated with a history of hepatitis or high-risk drug-using 
practices, as was found with hepatitis C antibodies. In a setting without endemic 
hepatitis E disease, there was no evidence that anti-HEV reflected subclinical 
infection. Until the basis for HEV seroreactivity in such areas is elucidated,  
anti-HEV results should be interpreted with caution.

7) Redlinger T, et al. Elevated hepatitis A and E seroprevalence rates in a  
Texas/Mexico border community. Tex Med. 1998; 94: 68-71.

 Two seroprevalence studies of viral hepatitis A and hepatitis E were conducted 
in El Paso, Tex, and Cd Juarez, Mexico. Subjects were randomly selected,  
low-income pregnant women. Blood from 557 women in El Paso and  
307 women in Cd Juarez, obtained from routine prenatal testing, was analyzed for 
antibodies to hepatitis A and hepatitis E. Women from both cities showed high 
seroprevalence rates of hepatitis A (75.8% in El Paso and 96.1% in Cd Juarez). 
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 Rates increased significantly by age, with 100% of women in Cd Juarez older than 
28 years testing positive. Nationality and ethnicity were significantly associated 
with hepatitis A seroprevalence: Mexican nationals, 96.1%; US Hispanics,  
78.8%; and US Caucasians, 36.4% (P < .001). With respect to hepatitis E, 0.4% 
of women in El Paso and 1.6% of women in Cd Juarez tested positive for anti-
HEV. The rate of hepatitis A seroprevalence was higher for women with lower 
educational levels and for women residing in crowded households, but these 
findings were not statistically significant.

8) Karetnyi YV, et al. Hepatitis E virus infection prevalence among selected 
populations in Iowa. J Clin Virol. 1999; 14: 51-5.

 BACKGROUND: HEV causes an enteric infectious disease endemic in 
developing areas with hot climate. A case of endogenous HEV infection has been 
reported in the US. Recently, HEV-like virus was isolated from swine in Iowa.  
Swine production is a major industry in Iowa with the potential for human 
exposure to swine in and around industrial and family farm operations. 
OBJECTIVE: The study objective was to determine whether individuals in 
Iowa are exposed to HEV. STUDY DESIGN: Anti-HEV antibody prevalence 
in four selected Iowa populations was determined. Sera were collected from  
204 patients with non-A, non-B, non-C hepatitis (non-A-C); 87 staff members 
of the Department of Natural Resources (DRN); 332 volunteer blood donors 
in 1989; and 111 volunteer blood donors in 1998. All sera were tested for anti-
human HEV IgM and IgG by ELISA with confirmation of positivity by a 
peptide neutralization test. RESULTS: Both the patients with non-A, non-B,  
non-C hepatitis (4.9%) and the healthy field workers from the Iowa DNR 
(5.7%) showed significantly higher prevalence of anti-HEV IgG antibodies  
compared to normal blood donor sera collected in 1998 (P < 0.05). 
CONCLUSIONS: Human HEV or a HEV-like agent circulates in the Iowa 
geographical area. At-risk human populations with occupational exposure to wild 
animals and environmental sources of domestic animal wastes or with unexplained 
hepatitis have increased seroprevalence of HEV antibodies.

9) Meng XJ, et al. Prevalence of antibodies to hepatitis E virus in veterinarians 
working with swine and in normal blood donors in the United States and other 
countries. J Clin Microbiol. 2002; 40: 117-22.

 Hepatitis E virus (HEV) is endemic in many developing and some industrialized 
countries. It has been hypothesized that animals may be the source of infection. 
The recent identification of swine HEV in U.S. pigs and the demonstration 
of its ability to infect across species have lent credence to this hypothesis.  
To assess the potential risk of zoonotic HEV infection, we tested a total of  
468 veterinarians working with swine (including 389 U.S. swine veterinarians)  
and 400 normal U.S. blood donors for immunoglobulin G anti-HEV.  
Recombinant capsid antigens from a U.S. strain of swine HEV and from a human 
HEV strain (Sar-55) were each used in an enzyme-linked immunosorbent assay. 
The anti-HEV prevalence assayed with the swine HEV antigen showed 97% 
concordance with that obtained with the human HEV antigen (kappa = 92%). 
Among the 295 swine veterinarians tested from the eight U.S. states (Minnesota, 
Indiana, Nebraska, Iowa, Illinois, Missouri, North Carolina, and Alabama) from 
which normal blood donor samples were available, 26% were positive with  
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 Sar-55 antigen and 23% were positive with swine HEV antigen. In contrast,  
18% of the blood donors from the same eight U.S. states were positive with  
Sar-55 antigen and 17% were positive with swine HEV antigen. Swine veterinarians 
in the eight states were 1.51 times more likely when tested with swine HEV 
antigen (95% confidence interval, 1.03 to 2.20) and 1.46 times more likely when 
tested with Sar-55 antigen (95% confidence interval, 0.99 to 2.17) to be anti-HEV 
positive than normal blood donors. We did not find a difference in anti-HEV 
prevalence between veterinarians who reported having had a needle stick or cut 
and those who had not or between those who spent more time (> or = 80% of 
the time) and those who spent less time (< or = 20% of the time) working with 
pigs. Similarly, we did not find a difference in anti-HEV prevalence according 
to four job categories (academic, practicing, student, and industry veterinarians). 
There was a difference in anti-HEV prevalence in both swine veterinarians and 
blood donors among the eight selected states, with subjects from Minnesota  
six times more likely to be anti-HEV positive than those from Alabama. Age was 
not a factor in the observed differences from state to state. Anti-HEV prevalence 
in swine veterinarians and normal blood donors was age specific and paralleled 
increasing age. The results suggest that swine veterinarians may be at somewhat 
higher risk of HEV infection than are normal blood donors.
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1) Bauduceau O, et al. [Hepatitis B, C, and E in New Caledonia. Seroepidemiologic 
study in military recruits]. Med Trop (Mars). 2000; 60: 167-70.

 A seroepidemiological study in army conscripts was carried out to collect data 
on hepatitis B, C, and E in New Caledonia. All young men recruited between 
October 1998 and June 1999 (n = 351) were retrospectively included in study. 
Anamnestic data was obtained during the induction physical examination.  
Blood tests to detect viral markers and assessment of liver function were 
performed in all cases. The incidence of hepatitis B was 6.6 p. 100 of chronic 
carriers of HB antigens. The overall number of vaccinated subjects was low,  
i.e., 17.9 p. 100. The incidence of carriers presenting at least anti-HBc  
antibodies was higher in persons of Melanesian and Wallisian extraction,  
i.e. 59.5 p. 100 and 49.2 p. 100 respectively. This is logical since vaccination rates 
in these ethnic groups were lower. The incidence was also higher in the northern 
province and islands, i.e., 48.7 p. 100 and 75 p. 100. Mention of a family history 
of hepatitis B was a significant predictor of infection. No case of hepatitis C was 
found. Six carriers of anti-HVE were identified including three who had never 
left New Caledonia. Detection tests for viral RNA were negative in all cases. 
This study confirms the high incidence of hepatitis B in New Caledonia and the 
need for mass vaccination. Findings also suggest that the area may still be free of 
hepatitis C but the presence of hepatitis E cannot be ruled out.

Oceania 
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1) Strand RT, et al. Infectious aetiology of jaundice among pregnant women in 
Angola. Scand J Infect Dis. 2003; 35: 401-3.

 The contribution of viral hepatitis, human immunodeficiency virus (HIV) 
infection and malaria to jaundice among pregnant women in Luanda, Angola, 
was studied. 20 pregnant women with jaundice (cases) were identified in 2 large 
maternity hospitals and compared with 40 pregnant women without jaundice 
(controls). Among the cases 6 patients died, whereas no death occurred in 
the control group (p < 0.001). Five spontaneous abortions and 6 stillbirths 
were also noted among the cases, implying foetal loss in 55% and stillbirth in 
30%. One stillbirth was registered among control women. Of the cases 40% 
had anti-hepatitis E virus antibodies compared with 13% of the controls (p 
= 0.02). Plasmodium falciparum parasitaemia occurred in 47.5% and 5% of 
cases and controls, respectively (p < 0.001). There was no difference in the 
prevalence of antibodies against hepatitis C or HIV among cases and controls.  
The carriership of hepatitis B surface antigen was 10% in both groups. In conclusion,  
jaundice during pregnancy is often associated with maternal mortality in Luanda, 
women suffering from jaundice during pregnancy have an extremely high case 
fatality rate, and P. falciparum and hepatitis E are associated with jaundice in the 
setting studied.

2) Pawlotsky JM, et al. High prevalence of hepatitis B, C, and E markers in  
young sexually active adults from the Central African Republic. J Med Virol. 
1995; 46: 269-72.

 The Central African Republic is located in tropical Africa, where both the human 
immunodeficiency virus (HIV) and hepatitis B virus (HBV) are highly endemic. 
The exact prevalence of hepatitis C virus (HCV) and hepatitis E virus (HEV) 
markers in this country is unknown. The aim of the study was to determine, 
according to HIV and HBV serostatus, the prevalence of these markers in young 
sexually active adults in the Central African Republic. One hundred and fifty-
seven consecutive patients attending the National Centre for Sexually Transmitted 
Diseases in Bangui were included. The following serological markers were 
examined: (i) anti-HIV1 and anti-HIV2 antibodies; (ii) markers of HBV infection; 
(iii) anti-HCV antibodies; (iv) anti-HEV antibodies. Anti-HIV1 antibodies were 
found in 31 of the 157 patients (20%). The prevalence of anti-HBc antibodies, 
reflecting exposure to HBV, was 140/157 (89%) and 45 had detectable anti-HBs 
antibodies. Twenty-two patients (14%) were chronic carriers of hepatitis B 
surface antigen (HBsAg), but only one was HBe antigen-positive. Anti-HCV 
antibodies were found in 8 persons (5%) and anti-HEV antibodies in 38 (24%). 

Sub-saharan africa, central
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 No difference was found in the prevalence of these markers according to the 
presence or absence of anti-HIV antibodies. This study confirms the high rate 
of HIV infection, HBV exposure and chronic carriage of HBsAg in sexually 
active young adults in the Central African Republic. A high prevalence of HCV 
markers was found in this population, similar to that reported in neighbouring 
countries, together with a high rate of HEV markers, suggesting that HEV is 
endemic in this region.

3) Richard-Lenoble D, et al. Hepatitis B, C, D, and E markers in rural equatorial 
African villages (Gabon). Am J Trop Med Hyg. 1995; 53: 338-41.

 Serologic markers of hepatitis B virus (HBV), including HBV DNA, and of 
hepatitis delta virus were measured in three villages in Gabon. Of 303 subjects 
studied, 19% were carriers of hepatitis B surface antigen (HBsAg); 8.5% of these 
had anti-delta antibodies. No difference among the three villages was observed. 
All HBV DNA carriers were children less than 11 years of age. In the 2-9-year-
old group, 71% of the HBsAg-positive children tested were HBV DNA carriers. 
These results indicate that HBV prevalence is high in Gabon and emphasize the 
importance of horizontal transmission of HBV in Africa. Antibodies to hepatitis 
C virus, assessed in one of the three villages, were found with a prevalence of 
35% with a second generation enzyme-linked immunosorbent assay (ELISA) and 
24% with a third generation ELISA. None of 35 subjects tested for antibodies 
to hepatitis E virus was positive. 
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1) Aubry P, et al. [Markers of hepatitis C and E virus in Burundi (central Africa)]. 
Bull Soc Pathol Exot. 1997; 90: 150-2.

 The prevalence of antibodies to the hepatitis C virus (HCV) and hepatitis E  
virus (HEV) was measured in a group of 129 adults (mean +/- SD age 44.7  
+/- 13.5 years) from Bujumbura, Burundi, Central Africa. Sera were tested 
using a second generation ELISA and LIA for antibodies to HCV (antiHCV), 
and ELISA for antibodies to HEV (antiHEV). The prevalence of antiHCV was 
27.1%, very high, in agreement which data from other countries of Central Africa, 
hyperendemic area for HVC. The prevalence of antiHEV was 4%, much lower 
than that of antiHAV (97.7%). In addition to the lability of antibodies to HEV, 
this difference might be explained by the extensive availability of good-quality 
of drinking-water in the city. The presence of serological markers of HBV and 
HIV was not associated with that of antiHCV or that of antiHEV.

2) Aubry P, et al. Seroprevalence of hepatitis E virus in an adult urban population 
from Burundi. Am J Trop Med Hyg. 1997; 57: 272-3.

 The prevalence of antibodies to the hepatitis E virus (HEV) was measured in a 
group of 129 adults from Bujumbura, Burundi, using an ELISA. The prevalence 
of anti-HEV IgG was 14%, much lower than that of hepatitis A virus (HAV) 
(97.7%). In addition to the lability of antibodies to HEV, this difference might be 
explained by the extensive availability of good-quality drinking water in the city. 
The presence of serologic markers of HBV (77.6%), HCV (27.1%), and human 
immunodeficiency virus (30.2%) was not associated with that of anti-HEV.

 PIP: The seroprevalence of hepatitis E virus (HEV) was measured through 
use of data from a 1992-93 case-control study of patients with chronic liver 
diseases conducted at Kamenge University Hospital in Bujumbura, Burundi. 
97.7% of subjects were anti-hepatitis A virus (HAV)-positive. In contrast,  
the seroprevalence of anti-HEV IgG was only 14%. Hepatitis B virus (HBV) 
markers were as follows: HBV surface antigen, 4.7%; antibody to HBV surface 
antigen, 55.8%; and antibody to HBV core antigen, 65.1%. The prevalence 
for all 3 HBV markers combined was 77.6%. No seropositivity was found for 
anti-hepatitis D virus among subjects positive for HBV surface antigen (4.7%) 
or for antibody to HBV core antigen (17.1%). 27.1% were anti-hepatitis C 
virus-positive. The prevalence of HIV was 30.2%. The presence of serologic 
markers of hepatitis A, B, and C virus was not associated with that of antibody 
to hepatitis E or HIV. Previous studies have found high rates of HEV in areas 
that have experienced high rainfall and flooding. The relatively low rate of HEV 
recorded in this study may reflect the fact that most Bujumbura residents use 
drinking water pumped from the middle of Lake Tanganyika and piped to taps 
near homes.

Sub-saharan africa, east
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3) Coursaget P, et al. Outbreak of enterically-transmitted hepatitis due to  
hepatitis A and hepatitis E viruses. J Hepatol. 1998; 28: 745-50.

 BACKGROUND/AIMS: One hundred and eleven patients with acute  
hepatitis and 61 controls were investigated for hepatitis serological markers in 
order to determine the viral etiology of cases involved in a waterborne epidemic 
of hepatitis observed in 1993 in Djibouti, Republic of Djibouti (East Africa). 
These cases occurred both in indigenous Djiboutians, and in French soldiers 
and their families in Djibouti. A retrospective study of the viral etiology of  
acute hepatitis cases observed in French soldiers and relatives living in 
Djibouti during the 3-year period preceding the epidemic was also undertaken. 
METHODS: HAV, HBV and HCV infections were investigated using commercial 
ELISA tests. HEV infections were investigated by testing IgG and IgM-specific 
antibodies by means of three different ELISA tests using recombinant proteins 
or synthetic peptides. RESULTS: Hepatitis A was observed in 37 (33%) and 
hepatitis E in 43 (39%) of the 111 cases of acute hepatitis recorded during 
this epidemic. Hepatitis B represented only 6% of the indigenous cases and  
hepatitis C was not observed among the cases investigated. Anti-HEV IgG 
antibodies were also detected in 19% of the indigenous control group. 
CONCLUSION: These results suggest that both HAV and HEV were 
responsible for this waterborne epidemic of acute hepatitis. However, HAV and 
HEV infections were not equally distributed between French expatriates and 
Djibouti residents. Whereas HAV infections were mainly observed in French 
patients, HEV was almost exclusively found in indigenous patients. This study 
reports for the first time a waterborne outbreak of acute hepatitis simultaneously 
due to HAV and HEV.

4) Gambel JM, et al. Seroprevalence of hepatitis E virus among United  
Nations Mission in Haiti (UNMIH) peacekeepers, 1995. Am J Trop Med Hyg. 
1998; 58: 731-6.

 Information about the prevalence of hepatitis E virus (HEV) infection is sparse in 
many countries. Following the identification of four cases of acute HEV infection 
among Bangladeshi soldiers, a serologic survey was conducted to determine the 
prevalence of HEV infection among other peacekeepers from the United Nations 
Mission in Haiti (UNMIH) and Haitian civilians. Of the 981 participants in the 
survey, 876 were soldiers from eight UNMIH-participating countries representing 
Asia, Africa, and the Americas, and 105 were Haitian civilians. The prevalence 
of HEV infection by country (from highest to lowest) included Pakistan (62%), 
India (37%), Nepal (37%), Bangladesh (27%), Djibouti (13%), Honduras (6%), 
Guatemala (5%), Haiti (3%), and the United States (2%). More than 90% of 
those surveyed from Guatemala, Haiti, and Honduras, where prevalence data 
has been scarce, appeared susceptible to HEV infection. Future multinational 
missions like the UNMIH might also present unique opportunities to study 
health threats of widespread interest.

5) Tsega E, et al. Outbreak of acute hepatitis E virus infection among military 
personnel in northern Ethiopia. J Med Virol. 1991; 34: 232-6.

 An outbreak of acute hepatitis E virus (HEV) infection occurred from  
October 1988 to March 1989 in military camps in northern Ethiopia. The epidemic 
was waterborne and entirely confined to military men, of whom 423 hospitalized, 
icteric patients were studied. The clinical course was mild and short, without any 
fulminant hepatitis or death. All sera tested for anti-HAV-IgM were negative and 
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among 54 (13%) patients who were positive for HBsAg, 7 (2%) were positive 
for anti-HBc IgM. On the other hand, 28 of 30 (93%) patients had antibodies 
against hepatitis E virus (anti-HEV) in contrast to 1 of 29 (3%) asymptomatic 
controls (P less than .01). The need for an easily available, inexpensive serologic 
test for HEV infection, protection of water supplies from fecal contamination, 
adequate chlorination and/or boiling of drinking water, and health education 
about personal and environmental hygiene, especially in communities at high 
risk, is emphasized.

6) Tsega E, et al. Acute sporadic viral hepatitis in Ethiopia: causes, risk factors,  
and effects on pregnancy. Clin Infect Dis. 1992; 14: 961-5.

 One hundred and ten consecutive cases of acute sporadic hepatitis among 
Ethiopian patients were studied to define viral causes, identify risk factors, and 
analyze demographic and clinical data. IgM antibodies to hepatitis A virus were 
found in nine patients (8%), and hepatitis B surface antigen and IgM antibodies to 
hepatitis B core antigen were found in 22 (20%); these findings were considered 
evidence of acute hepatitis A and hepatitis B, respectively. Sera from the 
remaining 79 patients were tested for antibodies to hepatitis E virus by a blocking 
fluorescent antibody test. Thirty-six (33%) of these patients were seropositive, 
as compared to 4 (7%) of 59 healthy control subjects; for 43 patients (39%),  
the cause of the acute sporadic hepatitis was unidentified. Twenty-one (19%) of the  
patients had antibodies to hepatitis C virus, as determined by ELISA. 
Demographic, biochemical, and clinical data (except in regard to sequelae) were 
comparable for the different types of infections. The study subjects included 
32 pregnant women, 19 (59%) of whom had hepatitis E virus infection;  
these infections caused death in eight of the women (mostly in the third trimester) 
and 10 fetal complications. Thus, hepatitis E virus is a common cause of acute 
sporadic viral hepatitis in Ethiopian patients, and its occurrence during pregnancy 
is associated with high maternal and fetal morbidity and mortality.

7) Tsega E, et al. Hepatitis E virus infection in pregnancy in Ethiopia.  
Ethiop Med J. 1993; 31: 173-81.

 Thirty-two pregnant and 34 nonpregnant Ethiopian women between 15 and 
45 years of age with sporadic acute viral hepatitis were studied consecutively. 
Demographic data including family size, monthly income and nutritional status 
as well as hepatitis virus markers were compared in the pregnant and nonpregnant 
groups. Only 3 nonpregnant women had hepatitis A infection. Hepatitis B 
infection was diagnosed in 4 pregnant and 9 nonpregnant women. Nineteen 
(59%) pregnant women had hepatitis E virus (HEV) infection as compared to 7 
(22%) in the nonpregnant group (Relative risk = 2.88; 95% Confidence interval 
= 1.4-5.9). The remaining 9 pregnant and 15 nonpregnant women had non-A, 
non-B, non-E (NANBNE) hepatitis. Of a total of 10 maternal deaths, 9 occurred 
(7 during the third trimester) in the pregnant group, 8 in association with HEV 
infection. Two deaths, one from each group, were due to NANBNE hepatitis. 
In addition to 6 foetal losses as a result of maternal death, there were 2 foetal 
deaths and 7 premature deliveries as a direct result of acute viral hepatitis, all but 
2 associated with HEV infection. Comparison of socioeconomic and nutritional 
status, clinical features, mean aminotransferase and bilirubin levels did not show 
differences in the two groups. Thus, pregnant women are more at risk to acquire 
HEV infection than nonpregnant women and HEV infection in this group 
of Ethiopian pregnant women is associated with high maternal mortality and 
neonatal complications.(ABSTRACT TRUNCATED AT 250 WORDS)
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8) Greenfield C, et al. Aetiology of acute sporadic hepatitis in adults in Kenya. 
Journal of Medical Virology. 1984; 14: 357-62.

 Markers for acute hepatitis A virus (HAV), hepatitis B virus (HBV), and hepatitis 
non-A, non-B (HNANB) infections were examined in the sera of 94 patients 
presenting with acute hepatitis in Kenya. Hepatitis B virus was responsible 
for 70% of cases, HNANB for 18%, and HAV for only 12%. The use of an 
IgM anti-HBc assay increased the rate of diagnosis of acute HBV infection,  
thereby reducing the proportion of cases designated as NANB.

9) Supran EM, et al. IgM responses to hepatitis-A virus and hepatitis-B core antigen 
in acute and chronic liver disease in Malawi; possible role of non-A, non-B, 
hepatitis. Transactions of the Royal Society of Tropical Medicine and Hygiene. 
1980; 74: 389-92.

 Of 33 patients with acute hepatitis in Malawi, 21 had infection by hepatitis-B 
virus (HBV), five by hepatitis-A virus (HAV) and seven, who had no markers 
of current HBV or HAV infection, were probably infected by the agent(s) of 
non-A, non-B, hepatitis. 87 of 88 sera from persons without liver disease contained 
antibody to HAV and 49 antibody to hepatitis-B surface antigen (anti-HBs)  
(six were positive for hepatitis-B surface antigen). The diagnosis of recent infection 
by HAV was made by detecting HAV-specific IgM in single serum samples 
and, although such tests showed that HAV caused acute hepatitis, its absence in 
patients with chronic liver disease suggests that, unlike HBV, infection by HAV 
does not play a role in chronic liver disease in Malawi. Anti-hepatitis-B core 
antigen (anti-HBc)-specific IgM was detected in 19 of 21 patients with acute 
HBV infection, in three of five HBs-positive patients with cirrhosis, but in none 
of five HBsAg-positive patients with hepatoma.

10) Van Rensburg EJ, et al. Prevalence of viral infections in Mozambican refugees in 
Swaziland. East Afr Med J. 1995; 72: 588-90.

 The seroprevalence for antibodies to HIV-1, HTLV-1, hepatitis B virus (HBV), 
hepatitis C virus (HCV) and hepatitis E virus (HEV) were determined in a large 
group of Mozambican refugees living in Swaziland. Serum samples were collected 
from a total of 398 refugees located in the two camps (Ndzevane and Malindza). 
The prevalence for antibodies in the two camps were as follows: Ndzevane: 1.2% 
(HIV-1); 2.8% (HTLV-1); 0.3% (HCV); 4% (HEV) and 66% for any HBV 
marker. Malindza: 10.8% (HIV-1); 5.4% (HTLV-1); nil (HCV); 2% (HEV) and 
65.7% for any HBV marker. The difference in the HIV-1 seroprevalence between 
the two camps was statistically highly significant. The phenomenon is possibly 
related to the location of the Malindza camp in the northern most populous area 
of Swaziland, resulting in more frequent contact between refugees and the local 
Swazi population.

11) Bile K, et al. Contrasting roles of rivers and wells as sources of drinking water 
on attack and fatality rates in a hepatitis E epidemic in Somalia. Am J Trop Med 
Hyg. 1994; 51: 466-74.

 In early 1988, an increased incidence of acute hepatitis was observed in villages 
along the Shebeli River in the Lower Shebeli region of Somalia. This was followed 
by a large epidemic that lasted until late 1989. In a survey of 142 villages with a 
population of 245,312 individuals, 11,413 icteric cases were recorded, of which 
346 died, corresponding to an attack rate and a case fatality rate of 4.6% and 
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 3.0%, respectively. The etiologic role of hepatitis E virus (HEV) in this epidemic 
was proven by demonstrating anti-HEV in 128 of 145 sampled cases as a sign 
of recent infection with HEV. In three villages, where a special study protocol 
was implemented, the attack rate was found to increase significantly with age 
from 5% in the group 1-4 years of age to 13% in the group 5-15 years of age 
and to 20% for persons older than 15 years of age. Among cases 20-39 years of 
age, the female-to-male ratio was 1.5:1, which was a significant predominance 
of females. As in other hepatitis E outbreaks, there was a high fatality rate in 
pregnant females, estimated to be 13.8%. The epidemic peaked with the rise in 
the level of the river during rainfall, suggesting that the disease was waterborne.  
The attack rate was higher (6.0%) in villages supplied with river water, while fewer 
cases were recorded in those relying on wells or ponds for their water supply, 
1.7% and 1.2%, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)

12) Mushahwar IK, et al. Serological studies of an enterically transmitted non-A, 
non-B hepatitis in Somalia. J Med Virol. 1993; 40: 218-21.

 An outbreak of an acute sporadic viral hepatitis occurring at three villages in the 
lower Shebli region of southern Somalia was studied. Sera were examined for 
antibodies to hepatitis E virus (HEV) antigen by a recently developed enzyme-
linked immunosorbent assay. The prevalence of anti-HEV ranged from 77.8% to 
94.0% among the three villages. Anti-HEV prevalence did not differ significantly 
with age or sex. HEV infections were widely distributed among all age groups, 
without a preponderance in any specific age category. Overall, 97.6% of afflicted 
patients who were examined 6-10 days after onset of jaundice developed either 
IgM or IgG anti-HEV.

13) Burans JP, et al. Threat of hepatitis E virus infection in Somalia during Operation 
Restore Hope. Clin Infect Dis. 1994; 18: 100-2.

 In support of Operation Restore Hope, the United States military established 
a diagnostic laboratory for infectious diseases, the Joint Forward Laboratory,  
in Mogadishu, Somalia. Because sporadic hepatitis due to unknown causes was 
a frequent problem, staff members of the Joint Forward Laboratory evaluated 
31 Somalis, five displaced Ethiopians, and three Western relief workers who had 
acute clinical hepatitis. Patients lived in multiple locations in Somalia--Mogadishu, 
Baidoa, and Merca--and became ill between December 1992 and February 
1993. IgM antibody to hepatitis A virus was found in one English relief worker,  
and IgM antibody to hepatitis E virus was found in 20 (65%) of 31 Somalis,  
two (40%) of five Ethiopians, and two (67%) of three Western relief workers.  
No patient had evidence of acute hepatitis B, malaria, yellow fever, or other 
arbovirus infections. These data indicate that hepatitis E virus--the major cause 
of enterically transmitted non-A, non-B hepatitis--was a common cause of 
acute sporadic hepatitis in Somalia during the initial stages of Operation Restore 
Hope.

14) Guthmann JP, et al. A large outbreak of hepatitis E among a displaced population 
in Darfur, Sudan, 2004: the role of water treatment methods. Clin Infect Dis. 
2006; 42: 1685-91.

 BACKGROUND: The conflict in Darfur, Sudan, was responsible for the 
displacement of 1.8 million civilians. We investigated a large outbreak of hepatitis 
E virus (HEV) infection in Mornay camp (78,800 inhabitants) in western Darfur. 
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 METHODS: To describe the outbreak, we used clinical and demographic 
information from cases recorded at the camp between 26 July and  
31 December 2004. We conducted a case-cohort study and a retrospective 
cohort study to identify risk factors for clinical and asymptomatic hepatitis E, 
respectively. We collected stool and serum samples from animals and performed 
a bacteriological analysis of water samples. Human samples were tested for 
immunoglobulin G and immunoglobulin M antibody to HEV (for serum 
samples) and for amplification of the HEV genome (for serum and stool samples). 
RESULTS: In 6 months, 2621 hepatitis E cases were recorded (attack rate, 3.3%), 
with a case-fatality rate of 1.7% (45 deaths, 19 of which involved were pregnant 
women). Risk factors for clinical HEV infection included age of 15-45 years  
(odds ratio, 2.13; 95% confidence interval, 1.02-4.46) and drinking chlorinated 
surface water (odds ratio, 2.49; 95% confidence interval, 1.22-5.08). Both 
factors were also suggestive of increased risk for asymptomatic HEV infection,  
although this was not found to be statistically significant. HEV RNA was 
positively identified in serum samples obtained from 2 donkeys. No bacteria 
were identified from any sample of chlorinated water tested. CONCLUSIONS: 
Current recommendations to ensure a safe water supply may have been insufficient 
to inactivate HEV and control this epidemic. This research highlights the need to 
evaluate current water treatment methods and to identify alternative solutions 
adapted to complex emergencies.

15) Boccia D, et al. High mortality associated with an outbreak of hepatitis E among 
displaced persons in Darfur, Sudan. Clin Infect Dis. 2006; 42: 1679-84.

 BACKGROUND: Hepatitis E virus (HEV) causes acute onset of jaundice and 
a high case-fatality ratio in pregnant women. We provide a clinical description 
of hospitalized case patients and assess the specific impact on pregnant  
women during a large epidemic of HEV infection in a displaced population 
in Mornay camp (78,800 inhabitants), western Darfur, Sudan. METHODS:  
We reviewed hospital records. A sample of 20 clinical cases underwent laboratory 
confirmation. These patients were tested for immunoglobulin G (IgG) and 
immunoglobulin M (IgM) antibody to HEV (serum) and for amplification of 
the HEV genome (serum and stool). We performed a cross-sectional survey in 
the community to determine the attack rate and case-fatality ratio in pregnant 
women. RESULTS: Over 6 months, 253 HEV cases were recorded at the hospital,  
of which 61 (24.1%) were in pregnant women. A total of 72 cases (39.1% of 
those for whom clinical records were available) had a diagnosis of hepatic 
encephalopathy. Of the 45 who died (case-fatality ratio, 17.8%), 19 were 
pregnant women (specific case-fatality ratio, 31.1%). Acute hepatitis E was 
confirmed in 95% (19/20) of cases sampled; 18 case-patients were positive for IgG  
(optical density ratio > or =3), for IgM (optical density ratio >2 ), or for both, 
whereas 1 was negative for IgG and IgM but positive for HEV RNA in serum. 
The survey identified 220 jaundiced women among the 1133 pregnant women 
recorded over 3 months (attack rate, 19.4%). A total of 18 deaths were recorded 
among these jaundiced pregnant women (specific case-fatality ratio, 8.2%). 
CONCLUSIONS: This large epidemic of HEV infection illustrates the dramatic 
impact of this disease on pregnant women. Timely interventions and a vaccine 
are urgently needed to prevent mortality in this special group.

16) Anonymous. Hepatitis  E, Sudan--update.  Wkly Epidemiol Rec.  
2004; 79: 341-2.
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17) Anonymous. Hepatitis E: Chad, Sudan. Wkly Epidemiol Rec. 2004; 79: 321.

18) Anonymous. Hepatitis E, Chad. Wkly Epidemiol Rec. 2004; 79: 313.

19) Al-Arabi MA, et al. Non-A, non-B hepatitis in Omdurman, Sudan. Journal of 
Medical Virology. 1987; 21: 217-22.

 One-hundred nineteen patients (cases) at least 13 years of age with acute hepatitis 
were studied to determine the viral etiology of acute hepatitis in Omdurman, 
Sudan. Ninety-eight control subjects (controls) were also evaluated to determine 
the risk factors associated with the development of clinical disease. Acute hepatitis 
non-A, non-B was diagnosed in 88 cases (73.9%), hepatitis B in 15 cases (12.6%), 
delta infection in 15 (12.6%), and hepatitis A in just one patient (0.8%). A higher 
percentage of hepatitis B cases had received a parenteral injection for medical 
therapy during the previous 6 months than control subjects (26.7% vs 4.1%,  
p < 0.05). The data in this study indicate that hepatitis non-A, non-B may be 
the major cause of acute hepatitis in adults in this area of Sudan. The suggested 
association of parenteral therapy with the transmission of hepatitis B could 
have important implications for the spread of other parenterally-transmitted 
diseases.

[20] Hyams KC, et al. Acute sporadic hepatitis in Sudanese children. Journal of 
Medical Virology. 1991; 33: 73-6.

 Eighty consecutive cases of acute viral hepatitis and 80 controls selected from 
a public pediatric clinic were entered into a study of acute sporadic hepatitis 
in Khartoum, Sudan. Study subjects were 14 years of age or younger and were 
mainly from a low socioeconomic level. Non-A, non-B hepatitis was diagnosed 
by exclusion in 35 (43.8%) patients, hepatitis A in 27 (33.8%), acute hepatitis 
B in 8 (10.0%), possible Epstein-Bar virus (EBV) hepatitis in 1 patient; and 
dual hepatitis A and B infection in 1 patient. Eight acute cases were positive for 
HBsAg but negative for anti-HBc IgM and anti-HAV IgM. Delta hepatitis was 
not identified in any study subject. A household case of jaundice and acquaintance 
with an individual outside of the household with jaundice during the prior  
6 months were associated with non-A, non-B hepatitis. There was no association 
between parenteral exposure and non-A, non-B hepatitis. These findings suggest 
that enterically transmitted non-A, non-B hepatitis may be a major cause of 
acute sporadic hepatitis in children in this area, as well as a cause of epidemic 
hepatitis.

21) Hyams KC, et al. Acute sporadic hepatitis E in Sudanese children: analysis based 
on a new western blot assay. J Infect Dis. 1992; 165: 1001-5.

 A newly developed Western blot assay for antibody to hepatitis E virus  
(anti-HEV) was used to evaluate 39 cases of acute pediatric hepatitis and 39 control 
patients in Khartoum, Sudan. The mean age of cases was 6.5 years (range, 2-14); 
64% were male. Acute hepatitis A (IgM anti-HAV-positive) was diagnosed in 
13 cases, acute hepatitis B (IgM anti-HBc-positive) in 1, and acute hepatitis E 
(positive for IgM anti-HEV) in 23 (59%). None of the cases with IgM anti-HAV or 
IgM anti-HBc had IgM anti-HEV; 3 controls had IgM anti-HEV. Acute hepatitis 
E was associated with recent contact with a family member or acquaintance with 
jaundice and the presence of indoor plumbing. The newly developed hepatitis 
E assay appeared to be specific for the diagnosis of acute icteric non-A, non-B 
hepatitis. Hepatitis E was found to be the most common cause of acute sporadic 
hepatitis in children living in an urban area of Africa.
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22) Mudawi HM, et al. Fulminant hepatic failure in an African setting: etiology, 
clinical course, and predictors of mortality. Dig Dis Sci. 2007; 52: 3266-9.

 This is prospective cross-sectional study on 37 patients presenting to different 
hospitals in Khartoum state, Sudan, sought to determine the etiology,  
clinical course, and predictors of mortality in patients presenting with fulminant 
hepatic failure (FHF). Patients were subclassified into hyperacute, acute,  
and subacute FHF; all sera were tested for hepatitis A, B, C, and E; negative 
samples were tested for antinuclear antibodies and anti-smooth muscle antibodies. 
The commonest etiologic factors included seronegative hepatitis (38%),  
hepatitis B virus (22%), severe Plasmodium falciparum malaria (8%), 
autoimmune hepatitis (8%), hepatitis E virus (5%), anti-tuberculous drugs (5%),  
and lymphomatous infiltration of the liver (5%). The mortality rate was high 
at 84%. Poor prognostic factors included presentation with grade III/IV 
encephalopathy, evidence of bacterial infection, and a prolonged prothrombin 
time of >25 seconds over the controls.

23) Miller WC, et al. Seroprevalence of viral hepatitis in Tanzanian adults. Trop Med 
Int Health. 1998; 3: 757-63.

 In a cross-sectional study in Dar es Salaam, Tanzania, we determined the 
seroprevalence of markers for hepatitis A, B, C and E viruses and examined 
associated risk markers. Among 403 healthy adults, the seroprevalence of 
antibodies to hepatitis A virus was 99.0% (95% confidence interval: 97.5-99.7). 
Prior exposure to hepatitis C and E viruses was rare (hepatitis C: 0.7% (0.2-2.1); 
hepatitis E: 0.2% (< 0.1-1.4)). The prevalence of all markers of hepatitis B was 
70.7% (66.0-75.1). Hepatitis B surface antigen was identified in 6.0% (3.9-8.7) 
of subjects. Independent predictors of hepatitis B infection identified by logistic 
regression included older age, male gender, Muslim religion and type of abode. 
Given the high prevalence of hepatitis B and the low prevalence of hepatitis C, 
the majority of chronic viral hepatitis is likely to be associated with hepatitis B. 
Control efforts should focus primarily on hepatitis B.

24) Menendez C, et al. Prevalence and mother-to-infant transmission of hepatitis 
viruses B, C, and E in Southern Tanzania. J Med Virol. 1999; 58: 215-20.

 Hepatitis B and C markers were tested in 980 pregnant women, in the infants 
born to infected mothers, and in a random sample of 42 and 50, respectively,  
children born to uninfected mothers in Tanzania. Sixty-two women (6.3%) 
were positive for HBsAg and 15 (24%) were HBeAg-seropositive. Anti-HCV 
was detected in 49 women (5%), 15 (31%) of whom had detectable viremia. 
HCV RNA serum levels were low and only genotype 4 was identified. Sixty-six 
women (6.7%) were positive for anti-HIV, six of whom were coinfected with 
HBV and one with HCV. Anti-HEV was negative in the 180 women tested. At 
8 months of age, HBsAg was detected in 8% and 2% of children born to HBV-
infected and noninfected mothers, respectively (P = 0.2). Corresponding figures at  
18 months of age were 31% and 21% (P = 0.3). When tested at 2 months of 
age, HCV RNA was not detected in any of the 43 children born to anti-HCV-
positive mothers nor in any of 50 children born to anti-HCV-negative mothers.  
At 18 months, only one child, born to an anti-HCV-positive mother,  
had detectable HCV RNA. None of the infants born to women with HIV 
coinfection were infected with hepatitis viruses. This study suggests that 
exposure 



293WHO/IVB/10.14

 to HEV does not occur in southern Tanzania. The prevalence of current HBV 
infection in pregnant women from rural Tanzania is lower than in other sub-
Saharan areas. In early childhood, HBV infection appears to occur by horizontal 
rather than maternofilial mechanisms of transmission. The prevalence of HCV 
infection is similar to that in other African countries. The results of this study 
show for the first time in Africa that mother-to-infant transmission does not play 
a significant role in the acquisition of HCV infection.

25) Stark K, et al. Seroepidemiology of TT virus, GBC-C/HGV, and hepatitis  
viruses B, C, and E among women in a rural area of Tanzania. J Med Virol.  
2000; 62: 524-30.

 The seroprevalence and determinants of hepatitis B, C, and E virus infection, 
and of GBV-C/hepatitis G virus and TT virus infection were investigated among 
women from a rural area of northeastern Tanzania. High seroprevalence rates 
were found for TTV (74%), HBV (74%), and GBV-C/HGV (35%), whereas 
7% of the women had evidence of HCV and HEV infection. The majority of 
TTV DNA sequences in the study population belonged to the genotypes 1 or 2.  
One sequence seems to represent a new subtype of genotype 4. The GBV-C/HGV 
sequences either belonged to the genomic Group 1b or to the recently described 
Group 4. In multivariate analysis, the detection of TTV DNA was associated 
significantly with a larger number of children in the household and with older 
age. A history of injections of contraceptive hormones was an independent risk 
factor for HCV infection. The findings on TTV are consistent with fecal-oral 
transmission, and recurrent infections may occur in adults.
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1) Byskov J, et al. An outbreak of suspected water-borne epidemic non-A non-B 
hepatitis in northern Botswana with a high prevalence of hepatitis B carriers 
and hepatitis delta markers among patients. Transactions of the Royal Society 
of Tropical Medicine and Hygiene. 1989; 83: 110-6.

 From June to December 1985 273 cases of hepatitis and jaundice were diagnosed 
in Maun, northern Botswana. It was known before the outbreak that most adults 
were immune to hepatitis A virus, most had markers indicating past infection 
with hepatitis B virus (HBV), there was a mean prevalence of 13.6% (57/418) 
HBsAg carriers, and a proportion of people had antibodies to hepatitis delta 
virus (HDV). There was evidence that faecal contamination of water supplies 
preceded the outbreak; the epidemic curve suggested that there was a major 
common source of infection; the disease appeared to have affected 1-2% of the 
population; 90.3% (214/237) patients for whom information is available were 
aged 20 years or older; the disease was generally mild and affected pregnant 
women most severely. 49 patients were admitted to hospital and at least  
4/273 died. There were prevalences of 47% (28/60) HBsAg and 69% (37/54) 
anti-HDV reactors among patients bled 1-43 d after the onset of illness.  
The main features of the outbreak conformed to published descriptions of 
water-borne epidemic non-A non-B hepatitis and it is postulated that the disease 
was most severe in patients with active HBV infection and in those with HDV 
superinfection, so that such patients were disproportionately represented amongst 
those seeking medical attention.

2) Isaacson M, et al. An outbreak of hepatitis E in Northern Namibia, 1983.  
Am J Trop Med Hyg. 2000; 62: 619-25.

 In 1983 in Namibia’s Kavango region, epidemic jaundice affected hundreds of 
people living in settlements lacking potable water and waste disposal facilities. 
Many were Angolan refugees. The disease, which after investigation was designated 
non-A non-B hepatitis, was most common in males (72%), in persons aged  
15-39 years, and was usually mild except in pregnant women, who incurred 6 
(86%) of the 7 fatal infections. Fifteen years later, archived outbreak-associated 
samples were analyzed. Hepatitis E virus (HEV) was detected by reverse 
transcription-polymerase chain reaction in feces from 9 of 16 patients tested.  
Total Ig and IgM to HEV were quantitated in serum from 24 residents of an 
affected settlement at the outbreak’s end: 42% had IgM diagnostic of recent 
infection and 25% had elevated total Ig without IgM, consistent with past 
HEV infection. The Namibia outbreak was typical hepatitis E clinically and 
epidemiologically. This first report of hepatitis E confirmed by virus detection 
from southern Africa extends the known range of HEV and highlights its risk 
for refugees.
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3) Maila HT, et al. Identification of a new strain of hepatitis E virus from an outbreak 
in Namibia in 1995. J Gen Virol. 2004; 85: 89-95.

 Endemic circulation of hepatitis E virus (HEV) in Namibia was suspected from 
serological data during an outbreak of non-A, non-B hepatitis in Rundu in 1995. 
The source of the outbreak was suspected to be the water supply, which had 
been compromised approximately 6 months earlier. Four HEV isolates from  
four different persons in this outbreak were successfully amplified, sequenced and 
analysed over a 451 bp region of a subgenomic fragment from the 3’ end of the 
genome in ORF2. Phylogenetic analysis showed that the four Namibian HEV 
isolates clustered with a Mexican isolate in genotype II and shared 85.8-86.3 % 
nucleotide identity with the 1987 Mexican isolate, but were only 77.6-79.6 % 
similar to other African isolates. HEV isolated from the same region of Namibia in 
1983 was reported to cluster in genotype I. However, virus isolates from sporadic 
cases of HEV isolated in 1997/8 in Nigeria were also from genotype II.

4) Grabow WO, et al. Hepatitis E seroprevalence in selected individuals in  
South Africa. J Med Virol. 1994; 44: 384-8.

 Antibodies to the hepatitis E virus (HEV) were detected by an enzyme 
immunoassay using synthetic HEV peptides. Positive anti-HEV results were 
confirmed by a neutralization assay and Western blot analysis. Anti-HEV was 
detected in 10 of 555 canoeists (1.8%) with regular exposure to sewage-polluted 
water and in 6 of 227 (2.6%) medical students with minimal exposure. The overall 
prevalence of 16 per 782 individuals (2.05%) suggests that HEV may be endemic 
in South Africa. This is confirmed by indications of infection earlier than the 
third decade of life, and by individuals with anti-HEV who had rarely or never 
been out of the country. The prevalence data suggest that regular exposure to 
sewage-polluted water was not a particular risk factor. None of the individuals 
with anti-HEV had a history of clinical hepatitis E, suggesting sporadic low level 
subclinical cases of infection. This is in agreement with the absence of reports on 
clinical cases or outbreaks of hepatitis E in South Africa.

5) Tucker TJ, et al. Hepatitis E in South Africa: evidence for sporadic spread and 
increased seroprevalence in rural areas. J Med Virol. 1996; 50: 117-9.

 Hepatitis E virus (HEV) is a major cause of non-A, non-B hepatitis in developing 
countries. Factors influencing sporadic spread of hepatitis E are unclear.  
We examined anti-HEV seroprevalence and demographic data from 407 urban 
and 360 rural black South African adults living in formal housing, squatter 
camps, or mud huts. Anti-HEV sero-prevalence ranged from 5.8% to 19.1%  
(mean 10.7%) in the different regions. Mean urban and rural rates were 6.6% and 
15.3%, respectively (P = 0.0001). Rural mud hut dwellers, using unchlorinated 
river water, were at greater risk (17.4%) than rural villagers (5.3%; P = 0.008).  
A linear relation was found between seroprevalence and age, suggesting sporadic 
spread. The high prevalence in mud hut dwellers suggests that contaminated water 
plays a major role in HEV spread in South Africa. Routine chlorination or boiling 
of river drinking water before consumption may reduce HEV infection.
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6) Van Rensburg EJ, et al. Prevalence of viral infections in Mozambican refugees in 
Swaziland. East Afr Med J. 1995; 72: 588-90.

 The seroprevalence for antibodies to HIV-1, HTLV-1, hepatitis B virus (HBV), 
hepatitis C virus (HCV) and hepatitis E virus (HEV) were determined in a large 
group of Mozambican refugees living in Swaziland. Serum samples were collected 
from a total of 398 refugees located in the two camps (Ndzevane and Malindza). 
The prevalence for antibodies in the two camps were as follows: Ndzevane:  
1.2% (HIV-1); 2.8% (HTLV-1); 0.3% (HCV); 4% (HEV) and 66% for any HBV 
marker. Malindza: 10.8% (HIV-1); 5.4% (HTLV-1); nil (HCV); 2% (HEV) and 
65.7% for any HBV marker. The difference in the HIV-1 seroprevalence between 
the two camps was statistically highly significant. The phenomenon is possibly 
related to the location of the Malindza camp in the northern most populous area 
of Swaziland, resulting in more frequent contact between refugees and the local 
Swazi population.
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1) Molinie C, et al. An epidemic of acute non-A, non-B hepatitis: Clinical study 
of 38 cases proceeding from an African outbreak. [French]. Gastroenterologie 
Clinique et Biologique. 1986; 10: 475-9.

 An epidemic of acute non-A, non-B hepatitis (NANBH), observed in 38 young 
French soldiers in Chad, presumed to be waterborn, allowed a description of the 
clinical picture of the disease. The main features of this entity were compared with 
those observed during previously described outbreaks of waterborne NANBH 
encountered in North Africa and in Asia as well as with 85 cases of viral type A 
hepatitis with various other geographical origins, observed during the same period 
of time. Similarities between the clinical features of the disease within every water-
transmitted NANBH epidemic center were suggestive of a particular nosologic 
entity among the non-parenterally transmitted cases of NANBH. In young male 
subjects, the course of the disease proved to be milder than that of type A viral 
hepatitis. A 5 ml of non-specific French-prepared human immunoglobulins had 
no prophylactic effects on the disease.

2) Coursaget P, et al. Hepatitis E and hepatitis C virus infections among French 
soldiers with non-A, non-B hepatitis. J Med Virol. 1993; 39: 163-6.

 Serologic markers of HCV and HEV were investigated in 74 French soldiers 
with non-A, non-B hepatitis and in 18 patients involved in an outbreak of  
non-A,non-B hepatitis in Algeria. Moreover, anti-HCV antibodies were 
detected in 13 patients with non-A,non-B hepatitis of parenteral origin. HEV 
antibodies were investigated in 61-65% of patients involved in the 2 enterically 
transmitted outbreaks of non-A,non-B hepatitis observed in Algeria and Chad. 
The third cluster of non-A,non-B hepatitis observed in French soldiers serving in  
French Guyana is more likely to be attributed to malaria prophylactic treatment 
with Amodiaquine than to a viral origin. HCV infection was observed in 93% 
of acute or chronic cases associated with blood transfusion or parenteral drug 
abuse. Among acute cases, none of the soldiers who contracted the disease in 
Africa or in French Guyana was found to be anti-HCV positive compared to 
78% of those who contracted the disease in France. HCV infections resulted in 
chronic hepatitis in 61% of cases.

3) van Cuyck-Gandre H, et al. Short report: polymerase chain reaction  
detection of hepatitis E virus in north African fecal samples. Am J Trop Med 
Hyg. 1996; 54: 134-5.

 Epidemics of enterically-transmitted non-A, non-B hepatitis were described in  
1983-1984 involving French soldiers in Chad and in 1979-1980 in residents of Algeria. 
Hepatitis E virus (HEV) was subsequently implicated by serology. In this study,  
the presence of HEV in patient stool specimens from both outbreaks and from sporadic 

Sub-Saharan Africa, West



The Global Prevalence of Hepatitis E Virus and susceptibility: A systematic Review298

cases in residents of Chad (1994) was documented. This virus was detected in fecal 
suspensions by antibody capture of the virus and reverse transcriptase-polymerase 
chain reaction amplification of the viral RNA in the 3’ end of open reading frame 2.  
Two of five epidemic cases from Chad (1983-1984) were positive, as well as one of  
five sporadic cases from Chad (1994), and two of three epidemic cases from 
Algeria (1979-1980). Of these 13 patients, 12 had detectable anti-HEV IgG in 
their serum. These results confirmed that HEV was the cause of hepatitis in at 
least five of these 13 patients.

4) Anonymous. Hepatitis E, Chad – update. Wkly Epidemiol Rec.  
2004; 79: 357-8.

5) Coursaget P, et al. Role of hepatitis E virus in sporadic cases of acute and fulminant 
hepatitis in an endemic area (Chad). Am J Trop Med Hyg. 1998; 58: 330-4.

 Forty-one patients with acute or fulminant hepatitis and 86 control patients were 
entered into a study of sporadic, acute, and fulminant hepatitis in the N’Djamena 
area of Chad in 1993. Acute hepatitis B was diagnosed in nine (22%) patients and 
acute hepatitis E in 27 (66%) patients. No acute hepatitis A was observed and 
10% of the patients had serologic markers of hepatitis C virus (HCV) infection. 
Dual acute hepatitis B and E were observed in four patients (10%) and acute 
HEV infection was associated with chronic hepatitis B surface antigen carriage 
in 16 (39%). Epidemiologic findings concerning HBV from Chad suggest that 
these patients had undiagnosed chronic liver disease due to HBV, with acute 
deterioration caused by superimposed HEV replication. Moreover, it is obvious 
that in developing countries only the most severe cases of hepatitis are seen in 
hospital settings and a large proportion of them are related to superinfection 
with HBV and HEV. Antibody to HEV was observed in 22% of the control 
patients. This observation and the fact that epidemic and sporadic cases of HEV 
are observed in Chad indicates that HEV is highly endemic in this country.

6) Sarthou JL, et al. Characterization of an antigen-antibody system associated with 
epidemic non-A, non-B hepatitis in West Africa and experimental transmission of 
an infectious agent to primates. . Ann Inst Pasteur Virol. 1986; 137E: 225-32.

7) Rioche M, et al. Frequency of sporadic viral hepatitis E in Cote d’Ivoire  
based on still questionable serology. Bulletin of the World Health Organization. 
1997; 75: 349-54.

 The first well-documented outbreak of viral hepatitis E in Africa was described 
in 1986 in Cote d’lvoire. Subsequently, no other outbreaks have been observed in 
the country. Cote d’Ivoire therefore offers an excellent opportunity to evaluate 
the prevalence of sporadic viral hepatitis E in a country where the frequency 
of non-A, non-B, non-C viral hepatitis appears to be high. The study was 
carried out in Abidjan, the most populous city, and involved 111 hospitalized 
patients suffering from non-A, non-B and presumed non-C acute viral hepatitis.  
Screening for leptospirosis or a toxic etiology was carried out and the risk of 
including such patients eliminated. Diagnosis of viral hepatitis A was excluded 
from the absence of IgM anti-HAV antibodies. Patients with HBsAg and 
anti-HCV antibodies were not included in the study, although co-infection 
in asymptomatic HBV carriers or subsequent infection in patients who had 
recovered from a past HCV infection remained possible. There was a risk that 
some patients with late appearance of anti-HCV antibodies were included since 
PCR tests could not be performed. Cytomegalovirus or Epstein-Barr virus 
was not involved, since no specific IgMs against these viruses were detectable.  



299WHO/IVB/10.14

Large discrepancies between the two commercial enzyme-linked immunosorbent 
assays (ELISAs) available for serological diagnosis of hepatitis E (Abbott 
and Genelabs) were observed. Among the 53 sera screened using both tests,  
only 20 gave positive results in both, and all such sera were confirmed using a 
domestic immunological test involving inhibition of labelled, well-documented 
anti-HEV-specific human IgG. Immunological confirmation was obtained 
for only half of the sera with discordant results in the commercial ELISAs.  
Full agreement between both commercial tests was observed for only 59% of 
the sera studied. The minimal incidence of sporadic viral hepatitis E among 
hospitalized patients in Abidjan with an acute hepatitis was estimated to be 
27%.

8) Martinson FE, et al. Hepatitis E virus seroprevalence in children living in rural 
Ghana. West Afr J Med. 1999; 18: 76-9.

 Large outbreaks of hepatitis E virus have been reported in warm climates  
with poor sanitation although it exists in endemic form in these areas too.  
This oro-fecally transmitted infection has been described mainly in adults with 
very little data from children. This study looked at seroprevalence in children 
resident in a rural district in Ghana with very little pipe-borne water supply.  
Sera from 803 randomly selected pupils aged 6-18 years were evaluated for 
anti-HEV. The overall seroprevalence was 4.4% with seroprevalence increasing 
from 1% in 6-7 year olds to 8.1% in 16-18 year olds. Females had a significantly 
higher seroprevalence than males. Anti-seroprevalence was also not influenced 
by the presence of hepatitis B and C virus markers. Anti-HEV seroprevalence 
was however, far lower than suspected seroprevalence of hepatitis A virus which 
is also transmitted oro-fecally. The short life of anti-HEV may be responsible 
for this low seroprevalence.

9) Buisson Y, et al. Identification of a novel hepatitis E virus in Nigeria. J Gen Virol. 
2000; 81: 903-9.

 Sporadic cases of acute hepatitis E among ten native Nigerian adults were reported 
in Port-Harcourt (Nigeria). Hepatitis E virus (HEV) was detected in serum and/
or faecal samples of seven patients by RT-PCR of the open reading frame (ORF)-1 
polymerase region and the 3’-end of ORF2. Restriction analysis widely used to 
distinguish genotypes I and III showed that all Nigerian strains have a pattern 
similar to the Mexican strain (NotI, nt 286; SmaI, nt 397; no KpnI restriction 
site) but displayed a BsmI restriction site at nt 213 as do most African HEV 
strains sequenced so far. Sequence analysis performed from internal ORF1 and 
ORF2 PCR products displayed strong homogeneity between the HEV isolates, 
determining a regional cluster. Phylogenetic analysis of nucleotide sequences 
revealed that these strains were more related to the Mexican prototype genotype 
III (87% homology in ORF1, 80% homology in ORF2) than to either the  
African strain genotype I (74% homology in ORF1, 77% homology in ORF2) 
or the USA strain genotype II (75% homology in ORF1, 77% homology in 
ORF2). Genetic divergence up to 15% in ORF2 with the Mexican genotype 
clearly defined a new subgenotype within genotype III. At the amino acid level, 
Nigerian strains showed more homology with genotype III (96%) than with 
genotype I (92%). This study clearly determined the co-existence of genotypes 
I and III in Africa. These Nigerian HEV strains belonging to genotype III,  
but sharing some properties with genotype I, could be one of the missing links 
between African and Latin American HEV and could help us to determine the 
phylogenetic evolution of HEV from the ancestral virus.
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10) Coursaget P, et al. Etiology of acute sporadic hepatitis in adults in Senegal and 
Tunisia. Scand J Infect Dis. 1995; 27: 9-11.

 Markers for acute hepatitis A, B, C and E virus infections were examined in 
the sera of 72 patients suffering from acute hepatitis in Senegal and Tunisia.  
Hepatitis B was responsible for 36% and hepatitis C for 21% of the cases.  
Acute hepatitis A was not diagnosed. HEV infection was not observed in Senegal 
and represents only 4% of the acute hepatitis cases in Tunisia.

11) Crato M, et al. [Viral markers of acute hepatitis: A, B, C, D, and E in Dakar. 
October 92 - October 93]. Dakar Med. 1993; 38: 183-5.

 Inside of 95 patients presented in Hospital with presumed hepatitis:  
77 were recruted with liver cytolysis (Amino-Transferases AT > 80 UI/ml) 
and included in this study. Study of serologic viral markers (A, B, C, D and 
E type) permited to prove viral acute hepatitis infection and 49 patients were 
recruted inside the 77 cytolytic cases. Inside these 49 cases: 44% presented 
enteritic contamination with HAV/HEV markers, 36% with HBV markers:  
HBs/HBc, 6% with HBs/HBe markers, 10% with HDV marker, 4% with 
HCV marker. 28 patients presented any viral acute hepatitis marker and in this 
case can be evocated other hepatitis origin: viral hepatitis type (EBV), CMV,  
chronic hepatitis evolution, malaria hepatitis or toxic hepatitis.

12) Hodges M, et al. Seroprevalence of hepatitis markers; HAV, HBV, HCV and 
HEV amongst primary school children in Freetown, Sierra Leone. West African 
J Med. 1998; 17: 36-7.

 The prevalence of hepatitis markers (Hepatitis A, B, C and E) in primary school 
children in Freetown, Sierra Leone was investigated in a government school, 
representative of the urban middle class. The children were aged between  
6-12 years old. A sub-sample (n = 120) of the 450 pupils were invited to  
participate. Of the 66 volunteers (mean 8.32 years) 12 were positive for 
HBsAg (males 9, females 3) and 11 were confirmed. Six of these were HBeAg 
positive, anti-HBe negative, (male 5, female 1). Whilst 6 were HBeAg negative,  
anti-HBe positive (male 4, female 2). HBcAb was present in 47 children (71%). 
Hepatitis A, C and E antibodies were detected in 64 (97%), 1 (2%) and 5 (8%) 
of children respectively.
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