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SUMMARY

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.

INTRODUCTION

The prevalence of antibodies to hepatitis E virus

(HEV) has been considered as an indicator of

exposure to HEV in various general populations

worldwide, and it has been found that anti-HEV

antibodies are present in all geographical areas.

Whereas both endemic and epidemic forms of HEV

infection have been reported in Southeast and Central

Asia, Africa, and Mexico, the prevalence among the

general populations of the economically developed

countries of Europe is low, ranging from 1 to 3%.

However, this range is relatively high when compared

with the low rate of clinically evident HEV disease in

these areas [1, 2].

In non-endemic countries, travellers to endemic

areas are at risk for HEV infection; however, several

studies have reported cases not associated with travel

to endemic areas and unexplained transmission routes

[3–7]. Some studies have reported a high prevalence of

HEV antibodies in patients with chronic liver disease

and others have suggested that superinfection with

HEV in patients with underlying chronic liver disease

can cause severe hepatic decompensation, leading to

increased morbidity and mortality [8, 9]. We conduc-

ted a study to evaluate the association between anti-

HEV infection and chronic liver disease, using serum
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samples collected from patients with chronic liver

disease in a hospital in Albania [10].

STUDY POPULATION AND METHODS

The sera from all 299 patients included in this study

had been tested for hepatitis B virus (HBV), hepatitis

C virus (HCV) and hepatitis D virus (HDV) in a

previous case-control study aimed at investigating the

relationships of these infections and alcohol intake

with chronic hepatitis and cirrhosis [10]. The study

population consisted of the 109 in-patients with

chronic liver disease who were consecutively admitted

in 1995 to the Liver Unit of the University Hospital

Centre of Tirana, the most important centre for the

diagnosis and treatment of liver disease in Albania,

and for whom a frozen serum sample was available.

Primary or secondary biliary cirrhosis and auto-

immune or metabolic liver diseases were excluded.

The presence of chronic hepatitis or liver cirrhosis,

according to the Child–Pugh classification, was as

follows: 47 (43%) patients had chronic hepatitis or

Child A liver cirrhosis, as shown by liver biopsy, and

62 (57%) patients, based on either liver biopsy or

clinical, laboratory, and imaging findings, had Child

B or C liver cirrhosis [10, 11]. These last patients were

classified as having end stage liver disease (ESLD).

The control group consisted of 190 in-patients with no

apparent liver disease consecutively admitted for the

first time to the same hospital during the same period

for diseases different from and not related to liver

disease. All participating patients had been inter-

viewed by the same physician using a standard ques-

tionnaire containing information on age, gender, level

of education and occupation. In patients with chronic

liver disease, information was also collected on

the number of hospitalizations and any endoscopic

and laparoscopic procedures as possible risk

factors for transmission of HEV infection. The age

distribution was similar for cases and controls,

whereas cases seemed to have less formal education

than controls [10].

Laboratory analyses

Serum samples, which had been frozen at x40 xC,

were tested for specific IgG antibodies to HEV by a

commercial enzyme immunoassay (Abbott HEV EIA,

Abbott Laboratories, Abbott Park, IL, USA), which

uses recombinant antigens from open reading frames

(ORF) 2 and 3 of the HEV genome. Samples were

considered as positive when repeatedly reactive, with

a sample cut-off ratio of o1.2. Serum samples were

also tested for anti-HAV by enzyme-linked im-

munosorbent assay (HAVAB EIA) (Abbott

Laboratories).

In the previous study, the serum samples had been

tested for HBsAg and anti-HBc by Monoclonal

Auszyme and Ausab EIA (Abbott Diagnostics)

respectively. Anti-HCV reactivity had been tested

using a third-generation ELISA (EIA-3, Ortho HCV

3rd generation; Ortho Diagnostic Systems, Rariton,

NJ, USA) and confirmed by third-generation RIBA-3

(Chiron Corporation, Emeryville, CA, USA, and

Ortho Diagnostic Systems).

Statistical analysis

Differences in proportions were evaluated by x2 test,

x2 for linear trend and Fisher’s exact test, when

appropriate. For continuous variables the results were

expressed as means and standard deviation (S.D.).

Differences in means were evaluated by Student’s

t test. A P value of <0.05 was considered as statisti-

cally significant. The crude odds ratios (OR) for

associations between HEV infection and socio-

demographic characteristics were evaluated by uni-

variate analysis. The independent effect of the

sociodemographic characteristics on anti-HEV posi-

tivity was evaluated by logistic regression analysis

using as reference the category with the most favour-

able level of exposure.

RESULTS

The anti-HEV prevalence among the 299 cases and

controls was 21.1% (63/299). None of the patients

had travelled to areas considered as endemic for HEV

infection. The anti-HEV prevalence by socio-

demographic characteristics and positivity for HBsAg

and anti-HCV is shown in Table 1. At the univariate

analysis, anti-HEV prevalence was found to be associ-

ated with age >50 years [OR 3.6, 95% confidence

interval (CI) 2.0–6.4], f8 years of formal education

(OR 1.8, 95% CI 1.0–3.2), and positivity for HBsAg

(OR 2.4, 95% CI 1.3–4.5). No association was

observed between people who lived in the village

and/or those who had occupations with close contact

with animals and anti-HEV positivity (data not

shown). At multivariate analysis, significant associ-

ations remained for age >50 years (OR 3.4, 95% CI

1.8–6.6) and HBsAg positivity (OR 2.4, 95% CI

1.2–4.6).
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The anti-HEV prevalence was 36.6% among cases

(40/109) and 12.1% among controls (23/190)

(P<0.05). As shown in the Figure, among cases the

prevalence of anti-HEV increased significantly by age

(x2 for linear trend: P<0.001), from 11% in patients

<30 years of age to 73.0% among those >60 years

of age. In the control group, the highest anti-HEV

prevalence was 21% and it was found for patients

>60 years of age; among the other age groups, the

prevalence was fairly similar. The overall anti-HAV

prevalence was 100% in both cases and controls.

Table 2 reports the anti-HEV prevalence by selec-

ted characteristics for the patients with chronic liver

disease. At the univariate analysis, age>50 years (OR

6.4, 95% CI 2.7–15) and the presence of ESLD (OR

6.5, 95% CI 2.5–16.7) were associated with anti-HEV

positivity. These associations continued to be sig-

nificant when each variable was adjusted for the

confounding effect of other variables at the logistic

regression analysis [age >50 years (OR 4.0, 95% CI

1.4–11); ESLD (OR 4.3, 95% CI 1.4–12.8)].

The mean optical density (OD) given by anti-

HEV immunoenzymatic test in patients with ESLD,

in the remaining patients with chronic liver disease

(chronic hepatitis or Child A liver cirrhosis) and in

controls was respectively 0.370 (S.D.=0.250), 0.253

(S.D.=0.120), 0.173 (S.D.=0.09) with a cut-off of

0.310. The OD in patients with ESLD was signifi-

cantly higher (P<0.05) in comparison with the other

two groups. No differences in the OD values given by

the anti-HAV immunoenzymatic test were observed

in patients with ESLD, chronic hepatitis and controls

(data not shown).

Table 1. Prevalence of anti-HEV by sociodemographic characteristics

and positivity for HBsAg and anti-HCV in 109 patients with chronic liver

disease and 190 controls ; Albania, 1995

No. anti-HEV
positive/total %

Crude
OR (95% CI)

Adjusted
OR (95% CI)*

Age (years)

f50 25/191 13 1
>50 38/108 35 3.6 (2.0–6.4) 3.4 (1.7–6.8)

Gender
Male 51/245 21 1
Female 12/54 22 1.08 (0.5–2.2) 1.08 (0.4–2.5)

Years of

education
>8 26/159 16 1
f8 37/140 26 1.8 (1.0–3.2) 1.1 (0.6–2.3)

Residence

City 53/253 21 1
Country 10/46 22 1.04 (0.4–2.2) 1.4 (0.6–3.4)

HBsAg
Negative 30/196 15 1

Positive 33/103 32 2.4 (1.3–4.5) 2.4 (1.2–4.6)

Anti-HCV
Negative 58/282 21 1
Positive 5/17 29 1.6 (0.5–4.7) 0.9 (0.3–3.1)

OR, Odds ratio ; CI, confidence interval.

* Adjusted for all other variables in the table.
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The underlying cause of chronic liver disease with

the anti-HEV positivity rate and mean test OD is

shown in Table 3. No significant association was

observed.

DISCUSSION

Albania is a Mediterranean country where HAV and

HBV infections are hyperendemic and there is an

apparently low prevalence ofHCV andHDV infection

in patients with chronic liver disease and in a variety

of groups in the population (e.g. Albanian refugees in

Italy and Greece) [10, 12, 13].

In studies conducted among Albanian refugees, the

anti-HEV prevalence has been found to be 2–4.8%

[12, 14]. In our study, the prevalence of HEV infection

for the overall study population (i.e. cases and con-

trols combined) was quite high (21.1%) and the

prevalence among controls was significantly higher

(12.1%) than that reported in HEV non-endemic

countries [5–7]. However, the previous studies as well

as the present one were conducted among selected

groups of individuals and the reported anti-HEV

prevalence does not necessarily represent the real anti-

HEV prevalence in Albania’s general population.

Travel to geographical areas endemic for anti-HEV

is the most common risk factor among clinical cases

from non-endemic countries [3, 4, 7]. Occupation with

direct contact with animals is also reported to be one

of the most common possible risk factors for acquir-

ing HEV [15, 16]. In most sporadic cases of HEV

infection, the mode of transmission remains unclear.

None of our patients had travelled to areas where

HEV infection is considered as endemic and no

association was found with occupations involving

direct contact with animals. Although there is no

Table 2. Prevalence of anti-HEV by selected characteristics of

109 patients with chronic liver disease; Albania, 1995

No. anti-HEV

positive/total %

Crude OR

(95% CI)

Adjusted OR*

(95% CI)

Age (years)
f50 11/60 18 1
>50 29/49 59 6.4 (2.7–15) 4.0 (1.4–11)

No. of hospitalizations

Multiple 9/31 29 1
One 31/78 40 1.6 (0.6–3.9) 0.7 (0.2–2.4)

Endoscopic and/or
laparoscopic procedures

Yes 21/60 35 1
No 15/41 37 1.07 (0.4–2.4) 1.1 (0.4–3.1)

End stage liver disease
No 7/47 15 1

Yes 33/62 53 6.5 (2.5–16.7) 4.3 (1.4–12.8)

HBsAg
Negative 8/24 33 1
Positive 30/81 37 1.2 (0.4–3.1) 1.2 (0.3–3.6)

Anti-HCV

Positive 5/14 36 1
Negative 35/95 37 1.05 (0.3–3.4) 0.8 (0.2–3.6)

OR, Odds ratio ; CI, confidence interval.
* Adjusted for all other variables in the table.

Table 3. Prevalence of anti-HEV and mean optical

density (OD) values for anti-HEV by the aetiology

of chronic liver disease

Aetiology of chronic
liver disease

No. anti-HEV
positive/total %

Mean
OD (S.D.)

HBV infection 25/71 35 0.399 (0.268)
HCV infection 5/10 50 0.176 (0.125)
Co-infection

HBV and HCV

10/24 42 0.431 (0.219)

Alcoholic liver
disease

0/4 0 0.416 (0.261)
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strong evidence that HEV is transmitted through the

transfusion of blood or blood products, an apparent

association between HEV and HCV infection has

been reported [17–20]. In accordance with the data of

the previous study conducted in the Albanian refuges,

the prevalence of HEV infection in our study was

independently associated with HBsAg positivity,

suggesting that these infections could have over-

lapping routes of transmission [14]. However, these

data might just reflect the significantly higher anti-

HEV prevalence observed in our patients with chronic

liver disease secondary to HBV infection in most

cases. However, when we analysed only the cases,

HBsAg was not a factor independently associated

with anti-HEV positivity.

HAV and HEV have common characteristics : they

are transmitted by the faecal–oral route and generally

cause an acute self-limited illness followed by com-

plete recovery. The two infections differ in terms of

epidemiological patterns, however, we could not

evaluate a possible association between anti-HAV

and anti-HEV seroprevalences as the whole study

population were HAV antibody positive.

It is still not clear how long HEV antibodies persist

after exposure, and some studies have reported that

they have a short life [21]. However, our finding that

HEV prevalence was independently associated with

age >50 years, as also previously described, could

potentially be explained by a long-term persistence

of HEV antibody and a consequently higher sero-

prevalence among older individuals [6, 22]. A pre-

vious study detected HEV IgG in 47% of persons

14 years after acute HEV infection, and another

follow-up study conducted among the general popu-

lation reported that antibody persisted in only 37% of

seropositive subjects after 5 years [23, 24]. As a

consequence, the past spread of HEV infection cannot

completely explain the significant trend in HEV

prevalence by age. In addition, this trend was only

observed for patients with chronic liver disease and

not for controls. This is consistent with findings from

a previous study and further suggests that there is

another explanation [25].

Regarding the potential association between HEV

infection and chronic liver disease, the prevalence of

anti-HEV among persons with this condition was

high (i.e. 36.6%), and it was significantly higher than

that among persons with no apparent liver disease.

These findings are consistent with the high anti-

HEV prevalence among patients with chronic liver

disease reported by other recent studies [8, 9, 14]. As

previously mentioned, we also found that the anti-

HEV prevalence significantly increased with age

among cases yet not among controls. These results

apparently cannot be explained by exposure to risk

factors such as endoscopic procedures and frequent

hospitalization in patients with chronic liver disease.

In a recent study, the severity of chronic liver

disease did not differ when comparing anti-HEV-

positive patients to those who were anti-HEV nega-

tive, although the course of chronic liver disease in

patients with HEV superinfection was severe [9]. In

our patients with chronic liver disease, the presence of

ESLD and age >50 years were both independently

associated with anti-HEV positivity. Moreover the

mean OD obtained by an immunoenzymatic test was

significantly higher in patients with ESLD compared

to the remaining patients with chronic liver disease

and with controls. These associations could be

explained by possible HEV superinfection of patients

with chronic liver disease, particularly in cases with

high OD values. Otherwise, in patients with ESLD, an

antigen-independent pathway of T-cell and conse-

quently B-cell activation or enhanced immune

response against HEV that could have remained in

the liver after HEV infection, could also explain

our findings. In addition, in patients with ESLD,

increased IgG levels could be due to increased inter-

leukin production, particularly of IL-6 [26–29].

However, the lack of an available commercial test to

confirm the specificity of the anti-HEV seroreactivity

does not allow us to exclude that the higher preva-

lence of anti-HEV in cases compared to controls is an

unspecific result due to increased IgG.

With regard to the specific means of detecting anti-

HEV, studies have shown that tests based on ORF 3

of the HEV genome are of limited value for sero-

epidemiological studies, whereas tests based on ORF

2 have broad utility and yield reproducible data [30,

31]. The anti-HEV reactivity in the sera of our

patients was based on an immunoenzymatic assay

that used recombinant antigens from both ORF 2 and

ORF 3.

In conclusion, our data indicate that the sero-

prevalence of anti-HEV is significantly higher and

that it increases significantly by age among Albanian

patients with chronic liver disease compared to

individuals from the same geographical area with no

apparent liver disease. Our data also suggest that the

presence of anti-HEV is associated with advanced

stages of chronic liver disease, although the specific

role, if any, of HEV infection on the severity of

Anti-HEV in chronic liver disease 99



chronic liver disease and/or the meaning of enhanced

HEV antibody production in patients with ESLD

remains to be determined.
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