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Abstract
Introduction: The hepatitis E virus (HEV) is transmitted via the fecal-oral route and causes acute liver di-
sease. In Colombia there have been some studies of patients who have been diagnosed with viral hepatitis, 
of swine farm workers and in environmental samples. Objective: The objective of this study was evaluate 
samples from blood donors in the municipality of Yarumal in the department of Antioquia for the presence of 
anti-HEV antibodies. Methods: Serum samples were obtained from blood donated to the Colombian Red 
Cross by blood donors on a voluntary basis in a campaign in the municipality of Yarumal. Samples in the 
presence of anti-HEV IgM and IgG ELISA using commercial kit was determined.Results: Forty-two serum 
samples were analyzed: 19 (45.2%) were positive for anti-HEV IgG. None of the samples were positive for 
anti-HEV IgM. Conclusions: This is the first report of anti-HEV antibodies in blood donors in Colombia. The 
frequency of anti-HEV (45.2%) is higher than previously reported in other studies in this country and in blood 
donors in other Latin American countries. This frequency may be linked to contact with infected pigs and to 
exposure to water contaminated with the virus. However, additional studies should be conducted in similar 
populations in the country to confirm this finding.
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INTRODUCTION

The Hepatitis E Virus (HEV) is an enterically transmit-
ted etiological agent of acute viral hepatitis. The World 
Health Organization estimates that there are 20 million 
HEV infections, more than 3 million symptomatic cases, 
and 56,600 virus-related deaths each year. (1) HEV 
(Orthohepevirus A) belongs to the Orthohepevirus genus 
of the Hepeviridae family which also includes other viruses 
that infect mammals (humans, pigs, boars, deer) and fowl. 
(2) It is a non-enveloped virus whose 7.3 kb single-stranded 
RNA genome has positive polarity and contains three open 
reading frames (ORF) and two highly conserved nonco-
ding regions, 5’ and 3’-UTR (untranslated region). (3)

Four genotypes of HEV have been identified based on 
phylogenetic analysis of ORF2. (4) Genotypes 1 and 2 
infect only humans and have been associated with epide-
mics in developing countries while genotypes 3 and 4 can 
infect humans, pigs and other animal species and have been 
reported in sporadic cases of infection, mainly in indus-
trialized countries. (5, 6) In Latin America, the circulation 
of genotypes 1 and 3 has been described. Genotype 2 has 
been described in a single epidemic event in Mexico. (7)

The fecal-oral route is the main route of transmission 
and occurs consumption of water and food contamina-
ted with feces. Nevertheless, occur zoonotic transmission 
through consumption of undercooked pork organ meats, 
particularly liver, and exposure to feces of infected animals 
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also occurs. (8) Other less frequent transmission routes are 
blood transfusions and vertical transmission. (9, 10) HEV 
infections present no clinical features that distinguish it 
from other types of viral hepatitis that would allow diagno-
sis. Consequently, diagnosis is based on detection of anti-
HEV IgG and IgM by ELISA and/or detection of the viral 
genome by RT-PCR. (5)

The first studies of HEV infections in Colombia were con-
ducted among patients who had been diagnosed with viral 
hepatitis. Their serological and molecular markers were 
described and genotype 3 HEV was identified. (11,12) 

Then, studies of pig farm workers demonstrated the 
presence of anti-HEV IgG, (13,14) and tests of pigs at pig 
farms found HEV IgM and IgG antibodies. Viral genomes 
were detected in livers, and the virus was also found in stool 
samples. (15-17)

Four genotypes and 24 subtypes of HEV have been iden-
tified. The presence of viral strains in both humans and in 
other animal species suggests that there are HEV animal 
reservoirs, including in pigs, that play an important role.

Given that the department of Antioquia is the leading 
producer and consumer of pork in Colombia, the pigs at 
various farms were tested for anti-HEV and porcine fecal 
was tested for viral RNA. In addition, HEV genotype 3 was 
detected in the water supplies and waste of several munici-
palities in Antioquia (Zaragoza, San Pedro de los Milagros, 
Granada, Puerto Berrio, Frontino, Girardota, Venice and 
Cisneros). (18) However, no data has been collected on 
the frequency of anti-HEV in blood donors in Colombia. 

This study evaluates the presence of anti-HEV in sam-
ples from blood donors in the municipality of Yarumal, 
Antioquia department.

MATERIALS AND METHODS

Type of Study

Descriptive cross-section study

Study Population

The municipality of Yarumal is located in the north of 
Antioquia department, 120 kilometers from Medellin, the 
capital of the department (Figure 1). Its urban center has 
27 neighborhoods, and its rural area has 45 rural districts 
within which are seven unincorporated residential and 
commercial areas. (19) According to 2006 data from the 
National Administrative Department of Statistics (DANE), 
the municipality had 31,816 inhabitants of whom 26,716 
(83.9%) resided in the urban center and 5,100 (16.02%) 
in the rural districts. (20) Eighty percent of rural house-
holds are engaged in agriculture. Of these, 95.2% work rai-

sing cattle and pigs. (20) In 2006, 87.6% of the population 
had access to piped water and 84.4% had access to sewer 
service. (20) The municipality of Yarumal has had a water 
treatment plant for drinking water since 2007. (21)

Figure 1. The municipality of Yarumal and the city of Medellin in 
Antioquia department

Samples

Fifty serum samples from blood donors that had been 
obtained by the Colombian Red Cross in the municipa-
lity of Yarumal, during the second half of 2012 were eva-
luated. Consent was obtained from all study participants. 
The serum obtained was frozen at -20 ° C until analysis 
at Gastrohepatology Laboratory at the University of 
Antioquia. Data on donors’ ages, genders and occupations 
were obtained from the donation form. This study was 
approved by the ethics committee of the Metropolitan 
Technological Institute (ITM).

Detection of anti-HEV

Anti-HEV IgM and IgG found in serum samples were evalua-
ted using commercial ELISA kits (HEV Dia.pro, Bioprobes 
Diagnostic, Milan, Italy). This kit uses HEV-specific synthe-
tic antigens that are derived from strains from Mexico and 
Myanmar and that code for conserved and immunodomi-
nant determinants. (22) The sensitivity and specificity of the 
kit is 99% according to the manufacturer. Of the 50 serum 
samples, 42 were evaluated; the remaining 8 samples were 
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not analyzed due to insufficient volume. The 42 samples 
were analyzed in duplicate and the results analyzed accor-
ding to the manufacturer’s instructions. The optical density/
cut-off point was determined: samples whose results were 
greater than 1.1 were considered to be positive, samples 
whose results were between 0.9 and 1.1 were considered to 
be indeterminate, and samples whose results were less than 
0.9were considered to be negative.

RESULTS

The donors’ age range was 17 to 58 years with an average 
of 33.4 years. Of the samples analyzed, 78.6% came from 
women and 21.4% from men. The population was divided 
according to occupations into students, housewives and 
employees. The information available from donors does not 
indicate whether a donor lives in the urban area of the muni-
cipality or in a village or rural area. Nineteen serum samples 
(45.2%) were positive for anti-HEV IgG, but none presented 
HEV IgM antibodies. Samples with an indeterminate result 
were categorized as negative. Seropositivity according to 
gender, age and occupation is summarized in Table 1.

Table 1. Socio-demographic characteristics and seropositivity for anti-
HEV IgG antibodies in a blood donor population of the municipality of 
Yarumal, Antioquia.

Total
(n = 42)

HEV IgG positive
 (n = 19. 45.2%)

HEV IgG negative 
(n = 23. 54.8%)

n % n % n %
Gender

Male 9 21.4% 5 26.3% 4 17.4%
Female 33 78.6% 14 73.7% 19 82.6%

Age
17-20 6 14.3% 2 10.5% 4 17.4%
20-39 21 50.0% 10 52.6% 11 47.8%
40-59 15 35.7% 7 36.8% 8 34.8%

Occupation
Students 12 28.6% 5 26.3% 7 30.4%
Housewives 12 28.6% 5 26.3% 7 30.4%
Employees 18 42.9% 9 47.4% 9 39.1%

 

DISCUSSION

This is the first study of HEV in blood donors ever to be con-
ducted in Colombia. When serum samples from Yarumal 
were analyzed, anti-HEV IgG was detected in 45.2% of sam-
ples, but IgM antibodies were not. This high seroprevalence 
may be related to contact with infected pigs because pig 
farming is part of the economic activity of the municipality 
of Yarumal. (20) It may also be related to exposure to water 

contaminated with the virus prior to start of operations of 
the water treatment plant in 2007. (21)

The blood donation campaigns are conducted in the 
main park and usually occur between 9:00 am and 4:00 
pm. This may explain the high percentage of female donors, 
considering that most women donors declared themselves 
to be either students or housewives while all of the male 
donors reported being employed in different trades.

It is noteworthy that seropositivity for anti-HEV IgG 
found in this study is significantly higher than those descri-
bed in previous studies elsewhere in Colombia and Latin 
America. Samples from patients with clinical diagnoses of 
viral hepatitis from 15 of the 32 departments of the country 
have a of 6.3% frequency (16/253) for anti-HEV IgG, and 
patient samples from Medellin have a frequency for IgG 
antibody of 10.9% (10/91). (11) In contrast, Betancur et 
al. reported that workers on pig farms in Caldas, San Pedro 
and Guarne (Antioquia) had an IgG antibody frequency of 
11.2% (11/98), (13) and Gutierrez et al. reported a similar 
frequency of 15.7% (25/159) for IgG/IgM in a study of 
people with occupational exposure to pigs conducted in 10 
municipalities of Antioquia department (Barbosa, Bello, 
Caldas, Medellin, Entrerríos, Don Matias, San Pedro, Santa 
Rosa de Osos, Jericho and Rionegro). (14) These people 
constitute a population that is at risk for HEV infection. 
Neverhteless, in all cases seropositivity was lower than that 
found in this study.

Gutierrez et al. also report an anti-HEV seropositivity 
of 5.9% (2/34) in individuals cohabiting with people with 
occupational exposure to pigs, and 7.2% (71/983) in the 
general population of the urban areas of the municipalities 
they studied. (14). A recent report that evaluated coinfec-
tions of Hepatitis E virus and other etiological agents of 
viral hepatitis in serum samples of patients from several 
regions of the country found a 25.3% frequency of IgG 
anti-HEV (342/1097), a 5.6% frequency of IgM anti-HEV 
(126/1097) type, and a 5.8% frequency of the presence 
of both markers (64/1097). (23) This seroprevalence of 
IgG antibodies is the closest to that reported in our study 
although the populations are not comparable since the 
study population of Gutierrez et al.  consisted of indivi-
duals who had tested positive for markers of Hepatitis A, 
Hepatitis B and/or Hepatitis C infections, a group which 
has high risk of being infected with HEV. It should be 
noted that the frequency of antibodies differs from those 
previously reported in individuals with clinical diagnoses 
of viral hepatitis in this country. (11)

A study in the rural town of Durango, Mexico  found an 
IgG anti-HEV frequency of 36.6% (100/273) and an IgM 
anti-HEV frequency of 40.7% (61/150) which are similar 
to those described in this study. (24, 25) In this same popu-
lation, the frequency of anti-HEV markers was 5.7% among 
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the sensitivity of the kit used in this study with a panel of 
20 serum samples, 15 from patients with acute HEV infec-
tions and five from patients who had recovered from-acute 
infection (4 to 14 weeks after the acute phase). (42) Eighty 
percent of the acute phase samples and 20% of the post-
acute samples were positive for IgG for an overall sensiti-
vity of 65%. Avellón and colleagues evaluated the sensiti-
vity of various commercial kits for detection of anti-HEV 
genotype 3 antibodies and found that the commercial kit 
used in this study (Dia.pro) had an anti-HEV IgG sensiti-
vity of 59.6% and an anti-HEV IgM sensitivity of 77.5%. 
(43) These results contrast 99% sensitivity reported by the 
manufacturer. No other authors have reported problems 
with sensitivity for detecting HEV genotype 3. (43)

CONCLUSIONS

It is important to consider that all studies conducted to 
date in Colombia have been used Dia.pro immunoassay 
commercial kits for detection of anti-HEV antibodies. 

Despite the limited sample size, this study is the first 
description of anti-HEV antibodies in blood donors in 
Colombia. This study provides evidence of a seropreva-
lence of 45.2% for HEV infection in the population of the 
municipality of Yarumal, Antioquia. The presence of pig 
farming activity and limited access to clean water until 
2007 could be considered risk factors for this population, 
although no cases of acute infection (anti-HEV IgM 0%) 
were detected.

The results of this study contribute to the understanding 
of the epidemiology of HEV infection in Colombia and 
Latin America despite the study’s small sample size. It is 
necessary to expand the number of samples in this popula-
tion to confirm these findings and clearly identify risk fac-
tors. In addition, studies are needed in blood donors from 
other parts of Colombia to establish the clinical and epi-
demiological importance of HEV infection in this country.

Acknowledgements

The authors wish to express their thanks to the Metropolitan 
Technological Institute and to the Sustainability Project of 
the Office of the Vice-Rector for Research at the University 
of Antioquia.

Financing

The Metropolitan Technological Institute (ITM) and the 
Sustainability Project of the Office of the Vice-Rector for 
Research at the University of Antioquia financed this study.

pregnant women (25/439) and 6.7% among Mennonites 
(10/150). (25, 26) Studies in rural populations of Bolivia, 
(27, 28), Brazil (29-31) and Venezuela (30) have repor-
ted frequencies of anti-HEV IgG of between 3.9% and 
12.9% (Table 2). Differences among risk factors areas 
could explain this range of seroprevalences. Risk factors in 
rural areas can include access to drinking water, sewerage 
infrastructure, economic activities and population hygiene 
habits. The sensitivity and specificity of the methodologies 
used in these studies should also be considered. In addi-
tion, it should be noted that most of these studies are not 
recent and may not reflect the current state of affairs.

Table 2. Seroprevalence of HEV in rural Latin American populations

Country Study 
Population

n =

Age 
range 

in 
years

% of 
population 
positive for 

anti-HEV IgG

Year * Ref.

Bolivia 490 1–85 7.3% 1997 (27)
236 1–87 6.3% 2006 (28)

Brazil 145 NA 2.1% 1996-1997 (29)
388 <1–90 12.9% 2004 (30)
310 11–98 8.4% 2009-2010 (31)

México 273 18–91 36.6% 2006-2007 (24)
150 18–91 40.7% 2006-2007 (25)

Venezuela 204 4–36 3.9% 1992 (32)

* Year in which the samples for the study were collected. NA: not 
available.

Latin American studies of seropositivity for anti- HEV 
IgG in blood donors have described frequencies between 
1.2% and 16.7%. These included reported frequencies of 
1.8% and 16.7% in Argentina, (34, 33), 16.2% in Bolivia, 
(35) 2% to 10% in Brazil, (9, 29, 36, 37), 8% in Chile, (38) 
1.4% in Cuba, (39) and 1.2% in Uruguay. (40). The fre-
quency of 45.2% found in this study is much higher than 
any previously reported in blood donors in Latin America. 
This could be because blood donors in other studies usually 
come from larger urban areas in which exposure risk factors 
for HEV infection is lower.

Since the sample analyzed in this study and is very limi-
ted and is not representative, we cannot compare the results 
with other studies of rural populations and blood donors 
in Latin America. With respect to the technique used for 
detection of anti-HEV antibodies, most commercial immu-
noassays for the detection of anti-HEV IgM and anti-HEV 
IgG are based on synthetic antigens of HEV derived from 
ORF2 and ORF3 strains from Mexico (genotype 2) and 
Myanmar (genotype 1). (41) Schnegg et al. have evaluated 
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