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Trypanosoma cruzi, the causal agent of American tripanosomi-
sis in humans, is a widely spread protozoan in Latin America. It
s endemic in more than 21 countries of the continent (Von et al.,
007; Briceno-Leon, 2009). However, it also occurs in non-endemic
ountries due to travel and migration, which is associated with
n steady increase of foreign residents from Latin America now
bserved particularly in North America and Europe (e.g. United
tates of America, Canada, Spain, France and Switzerland, among
ther countries) (Rodriguez-Morales et al., 2008; Schmunis, 2007;
eveloux et al., 2010; Jackson et al., 2010). Chagas disease burden is
stimated in 16–18 million infected persons in the world, and over
00 million are considered under risk (Franco-Paredes et al., 2007;
otez et al., 2008). Chronic infected people are asymptomatic dur-

ng an indeterminate stage but can represent a significant threat
ue to blood donations and organ transplantation (Araújo et al.,
008; Castro, 2009). In blood transfusion and organ transplant
ecipients Chagas disease can manifest with acute disease. Reacti-
ation in this setting of T. cruzi infection may produce myocarditis,
eningoencephalitis, and dermatologic lesions associated to the

se of high dose corticosteroids (Franco-Paredes et al., 2010). Then,
. cruzi, as one of the many blood-borne infectious agents, cur-
ently represents a significant public health problem, particularly
n tropical developing countries, but also in non-endemic coun-
ries, because it is transmitted through transfusion of infected
lood from individuals that can be even apparently healthy and
symptomatic (Araújo et al., 2008; Kerndt et al., 1991; Reyes et al.,
000).

In the past, blood transfusion was one of the main ways of
cquiring the infection, especially in urban areas close to endemic
reas where it comes from chronic, asymptomatic cases without
erological control (Araújo et al., 2008; Kerndt et al., 1991; Reyes et
l., 2000). Currently, multiple strategies to reduce transmission by
ransfusion have included blood donor selection and deferral, blood
onation testing, leukoreduction, filters and pathogen inactivation
ystems. Blood from infected donors is not used in blood transfu-
ion. Improved blood bank surveillance has contributed to decrease
. cruzi blood-donor related transmission (Aché and Matos, 2001).
n some countries, e.g. Bolivia, there are high proportions of T.
ruzi positive individuals among blood donors (Torrico et al., 2006;
odriguez-Morales et al., 2009). For that reason, the knowledge of

nfection cases through blood transfusion and the chances for its

ccurrence imply the needs for the investigation of Chagas disease
n blood centers, particularly in highly risky endemic areas and
ountries, as well when donors came from highly endemic areas
Schmunis, 2007).
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Although a significant reduction in Chagas disease during the
last decades has been achieved in Venezuela, this country still has
endemic areas for T. cruzi infection (Aché and Matos, 2001; Añez et
al., 2004). Even new ways of transmission, as the oral, have been
recently reported in the country, in association with contaminated
food with T. cruzi infected triatomine feces (Noya et al., 2010).
Then, constant surveillance is of utmost importance in this con-
text. Herein we assessed the time trends in the seroprevalence
of antibodies against T. cruzi among blood donors in a Western
Hospital of Venezuela, Hospital Central Antonio María Pineda (Bar-
quisimeto, Lara state), which is a non-endemic location, in a 5-year
period, between 2004 and 2008. ELISA serological testing was done
with 49,712 donors seen at our blood bank in the study period.
Samples that were repeat reactive (RR) with the ELISA underwent
supplementary Western-blot confirming testing. For the statistical
analyses GraphPad Prism® and SPSS® softwares were used, level of
confidence of 95%, p significant <0.05.

During the study period a total of 49,712 blood donors were
assessed. The number of blood donors was steady in the period
(ranged from 8958 to 11,132/year) with a mean of 9942 donors per
year (829 ± 157 donors per month). Of the total of 49,712 blood
donors, 368 of them (0.74%, 95%CI 0.67–0.82) were positive for T.
cruzi, with a seroprevalence along ranging from 0.70% to 0.88% per
year (Fig. 1).

An steady seroprevalence along the time was observed
(r2 = 0.0148; p = 0.412), but ranging from 0.11% to 1.78% per month,
determined by seasonality which shown 3 times mean increase in
seroprevalence from April (0.36%) to June (1.05%) during the period
study years, being more significant in 2007 (0.19–1.73%, 9 times of
increase) (Fig. 1). These results indicate that seroprevalence of T.
cruzi has been stable during the last 5 years, but prevention strate-
gies in the state have not significantly reduced it.

Chagas disease continues to be one the major neglected dis-
eases in developing countries in Latin America where this zoonosis
is endemic (Von et al., 2007; Schmunis, 2007; Briceno-Leon, 2009).
As has been focused in this study, blood needs to be screened in
order to avoid contaminated blood transfusion related transmis-
sion due to T. cruzi (Aché and Matos, 2001), which herein occurred
in 1–18 per 1000 donors per month. This is important not only in
Latin America but also in non-endemic countries where Latin Amer-
ican immigrants can be infected (Araújo et al., 2008; Kerndt et al.,
1991; Reyes et al., 2000; Rodriguez-Morales et al., 2008; Rodriguez-
Morales et al., 2009). Our study, performed in a Venezuelan city
around rural endemic areas showed a significant seroprevalence
close to 1%, comparable to other studies (Wendel, 1998; Schmunis,
2007).

In Brazil, 1.09% blood bags were discharged in 2004 due to

T. cruzi in hemotherapy centers (Wendel, 1998). In Peru (1.32%),
Chile (1.2%), Colombia (1.2%) and Mexico (1%) similar results have
been reported. However, in other countries higher seropreva-
lence has been also reported, Bolivia (14.79%), Paraguay (4.5%)
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Fig. 1. Monthly Trypanosoma cruzi infection seroprevalence in the Ho

Araújo et al., 2008; Kerndt et al., 1991; Schmunis, 2007). Com-
ared to our results, in Venezuela higher seroprevalences have
een reported, 8.5% in a Caracas reference center (Díaz-Bello et
l., 2008). For all these reasons Chagas disease surveillance in
ndemic and non-endemic countries with Latin American immi-
rants should be priority in order to prevent and decrease the T.
ruzi transfusion related infections and consequently acute and
hronic related disease (Rodriguez-Morales et al., 2008; Hotez et
l., 2008).
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