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Due to considerable numbers of migrants from Chagas
disease-endemic countries living in Catalonia, the
Catalonian Health Department has recently imple-
mented a screening programme for preventing congen-
ital transmission, targeting Latin American pregnant
women who attend antenatal consultations. Diagnosis
of Trypanosoma cruzi infection in women is based
on two positive serological tests. Screening of new-
borns from mothers with positive serology is based
on a parasitological test during the first 48 hours of
life and/or conventional serological analysis at the
age of nine months. If either of these tests is posi-
tive, treatment with benznidazole is started following
the World Health Organization’s recommendations.
The epidemiological surveillance of the programme
is based on the Microbiological Reporting System of
Catalonia, a well established network of laboratories.
Once a positive case is reported, the responsible phy-
sician is asked to complete a structured epidemiologi-
cal questionnaire. Clinical and demographic data are
registered in the Voluntary Case Registry of Chagas
Disease, a database administered by the Catalonian
Health Department. It is expected that this programme
will improve the understanding of the real burden of
Chagas disease in the region. Furthermore, this ini-
tiative could encourage the implementation of simi-
lar programmes in other regions of Spain and even in
other European countries.

Introduction

Due to migration flows the traditional epidemiological
pattern of Chagas disease has dramatically changed
during the past decades [1]. Previously defined as a
mainly rural vector-borne disease confined to South
America [2], Chagas disease is nowadays diagnosed
all over the world wherever there are Latin American
migrants [3]. With a view to eliminating the transmis-
sion of Chagas disease in non-endemic countries,
the World Health Organization (WHO) recommends
strengthening national and regional capacities in order
to prevent and control congenital transmission, and
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improving case management of congenital and non-
congenital infections, including strategies for case
finding, diagnosis and treatment at different health-
care levels [4,5].

Unlike vector and oral transmission of the causative
pathogen Trypanosoma cruzi, which is only possible
in endemic areas, infection through blood and organ
transplantation or vertical transmission of the parasite
can occur in any country [6]. During the past decade
some non-endemic countries, among others France,
Spain and the United Kingdom, have established
legal requirements to ensure the safety of blood sup-
ply and organ transplantation by monitoring them for
Chagas disease [7,8]. However, systematic screening
for T. cruzi among pregnant Latin American women in
non-endemic countries is still uncommon.

To date only a few cases of congenital transmission
in non-endemic countries have been published, the
majority, seven of ten, from Spain [9]. The remaining
three cases were reported in Switzerland (two cases)
[10] and in Sweden (one case) [11]. These few docu-
mented cases do probably not reflect the true situation
but rather reflect a lack of screening programmes and
surveillance systems following T. cruzi-positive preg-
nant women and their children.

The clinical characteristics of congenital T. cruzi infec-
tion are heterogeneous, ranging from asymptomatic
(60-90% of infected newborns) [12-14] or oligosymp-
tomatic infants to severe cases with meningoencepha-
litis, myocarditis or respiratory distress syndrome
(RDS) [13,15]. Whilst effectiveness of Chagas disease
treatment in women of reproductive age, aimed to pre-
vent or reduce the likelihood of vertical transmission,
remains controversial [16], treatment of infected chil-
dren during the first year of life ensures therapeutic
success in almost 100% of cases [17]. This highlights
the importance of routinely testing newborns from
T. cruzi-infected women.



The need for early detection and treatment of congeni-
tally transmitted cases prompted the Catalonian Health
Department to implement a systematic screening pro-
gramme for Chagas disease among Latin American
pregnant women and their children [18]. In this paper
we describe this screening programme that was devel-
oped thanks to the collaboration between different
Catalonian experts on Chagas disease and the WHO
Department of Control of Neglected Tropical Diseases.
It was implemented in Catalonia from January 2010.

The programme encompasses serological screening of
Latin American pregnant women attending antenatal
consultation, screening and treatment of their new-
borns, and an epidemiological surveillance system.
Screening strategy

Screening of pregnant women

The main target population of the programme is
Latin American pregnant women attending antenatal
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Serological screening of pregnant Latin American women
for Chagas disease, Catalonia
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consultation in Catalonia. The health system in Spain is
universal and free of charge, thus it is unlikely that preg-
nant migrants, even if undocumented, will not attend
the antenatal consultations. Screening for Chagas dis-
ease is offered during the first trimester of pregnancy
(or whenever the women sought healthcare in the case
of uncontrolled pregnancies) to all Latin American
women from endemic countries (Argentina, Belize,
Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador,
El Salvador, Guatemala, Guyana, French Guyana,
Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Surinam, Uruguay, Venezuela), Spanish women
born to Latin American mothers (second generation)
and Spanish female travellers who have been living in
endemic areas for more than one month [18].

The laboratory diagnosis during the chronic phase
of Chagas disease is based on two serological tests.
Commercially available assays use either lysates of
the epimastigote form of the parasite grown in liquid
culture or recombinant antigens [19]. Given the lack of
a widely accepted standard for serological diagnosis
of chronic T. cruzi infected patients, the Pan American
Health Organization (PAHO) recommends to perform
the diagnosis with two serological assays performed
in parallel [20]. Within these limits, the 40 laboratories
participating in the programme use their own testing
algorithm for the screening pregnant women (Figure 1).
The different serological assays used in the region are
summarised in the Table. If the two chosen serological
techniques give conflicting results, one additional test
is performed in a reference laboratory [18].

When the diagnosis of T. cruzi infection is established,
the women are referred to medical consultation.
Specific treatment for Chagas disease in these women
is only offered once they have stopped breast-feeding.

TABLE

Assays available in Catalonian laboratories for the
diagnosis of chronic Chagas disease

Enzyme-linked immunosorbent assays (ELISA)

Bioelisa Chagas (Biokit, Llica d’Amunt, Barcelona, Spain)

ELISA cruzi Chagas disease (BioMerieux, Marcy-L’Etoile, France)

Whole Cell Lysate Antigen ORTHO Trypanosoma cruzi ELISA Test
System (Johnson and Johnson, HighWycombe, United Kingdom)

Chagas IFA 1gG + IgM (Vircell, Granada, Spain)

Architect Chagas (Abbott, Spain)

Indirect immunofluorescence (IF)

Chagas IFA IgG + Ig M (Vircell, Granada, Spain)

Inmunofluor Chagas (Biocientifica S.A., Buenos Aires, Argentina)

IFI Mardx Diagnostics inc. (Trinity Biotech, Ireland)

Rapid tests
OnSite Chagas AB (CTK, Biotech, Inc., San Diego, United States)
Simple Stick Chagas (Operon S.A., Zaragoza, Spain)

Others assays
In house Western blot (WB)
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Screening of newborns and their siblings
Diagnostic screening is provided for newborns born
from serological positive mothers. Direct microscopic
examination of the buffy coat of blood from heparinised
microhaematocrit tubes or using the Strout technique
were the standard parasitological tests used for diag-
nosis of congenital transmission in the Catalonian
programme [18]. The screening for T. cruzi infection is
preferably carried out within the first 48 hours of the
newborn’s life whether it has symptoms or not. If the
microhaematocrit is positive, the newborn is consid-
ered infected and specific treatment is started. When
screening is not performed early in life or if the parasi-
tological test is negative in the first hours, the children
continue normal follow-up until they are nine months
old. At that age the children are tested with a conven-
tional serological analysis to detect specific immu-
noglobulin G (IgG) (Figure 2). 1gG maternal antibodies
against T. cruzi disappear in non-infected infants older
than eight months [21]. In the case of a positive para-
sitological test at birth or a positive serological result
at nine months, treatment is carried out according to
WHO recommendations [5]. The most widely used drug
for treating congenital Chagas disease in Spain is ben-
znidazole, although nifurtimox has a similar efficacy
profile [22]. Screening and, if necessary, treatment for
Chagas disease are also extended to the other children
of T. cruzi-positive mothers.

FIGURE 2

Although some studies have suggested that PCR can
be more sensitive than parasitological techniques for
early detection of congenital infections [23], the PCR
was not included in the programme [18] following WHO
recommendations [5]. It seems reasonable to assume
that standardisation of PCR techniques will lead to the
inclusion of this tool in the future.

Epidemiological surveillance system

The epidemiological surveillance of Chagas dis-
ease for the screening programme is based on the
Microbiological Reporting System of Catalonia (MRSC).
This is a collaborative network of Catalonian laborato-
ries that has been collecting information from different
pathogens of public health importance since 1993. A
total of 40 microbiology laboratories encompassing 47
hospitals and health centres throughout Catalonia par-
ticipate in this system. These centres include the largest
hospitals and represent more than 80% of hospital beds
in the region (a list of the laboratories is available at:
http://www.gencat.cat/salut/depsalut/html/ca/
dir2088/labs_notif_microb.pdf).

When a positive case of T. cruzi infection among preg-
nant women or their children are reported by labora-
tories to the MRSC, the Catalonian Health Department
contacts the physician in charge of the patient and a
structured epidemiological questionnaire is completed.

Serological screening for Chagas disease of Latin American newborns and their siblings, Catalonia
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Clinical and demographic collected data is registered
in the Voluntary Case Registry of Chagas Disease,
a database administered by the Catalonian Health
Department (Figure 3).

The main goals of this surveillance system are to
assess the implementation of the protocol in the region
and to periodically report the results to health provid-
ers and public health authorities.

Discussion

Different factors contributed to the decision of the
implementation of this screening programme in
Catalonia [18]. Firstly, due to migration flows, the Latin
American migrant population in Spain has increased
dramatically in the last 10 years, reaching just under
two million migrants in 2010 [24]. Ecuador, Argentina
and Bolivia were the predominant countries of origin,
and represented almost 50% of all Latin American
migrants living in the country [24]. Consequently, the
estimated number of patients infected with Chagas
disease was also high in Spain and vertical transmis-
sion of this disease a potential risk [25]. Applying the
seroprevalence estimates published by the PAHO in

FIGURE 3

Surveillance system for the Chagas disease screening
programme, Catalonia
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2006 it was estimated that between 39,985 and 65,258
T. cruzi-infected individuals were living in Spain in 2008
[5]. Taking into account that 35,525 children were born
to Latin American women during that year, it was esti-
mated that between 914 and 1,656 of these mothers
were infected with T. cruzi. Assuming a transmission
rate between 4.5% and 7.3%, the expected number of
infected newborns would range between 41 and 121 [5].

For Catalonia, it was estimated that between 10,000
and 20,000 T. cruzi-infected migrants were living in
this region in 2010 [26]. The number of pregnancies in
women from endemic countries during that year was of
6,795. Considering that between 203 and 387 women
could be infected, the expected number of T. cruzi
infected newborns within this region for 2010 could
range between seven and 16 (personal communication:
Maternal and Child Health Programme, Directorate of
Public Health, Generalitat of Catalonia, September
2011).

Secondly, a study carried out in the main maternity
wards in Barcelona between 2005 and 2007 docu-
mented that the potential risk for vertical transmission
of Chagas disease in Catalonia was already a reality
[27]. During these years 1,350 Latin American preg-
nant women from endemic countries were tested, and
46 were found to be positive for T. cruzi, with a gen-
eral seroprevalence of Chagas disease of 3.4% (27,5%
among Bolivian women). Three of the 41 children with
follow-up in that survey were infected, giving a vertical
transmission rate of 7.3% [27]. Two further cases of ver-
tical transmission, not related to the above study, were
also reported in the region in 2004 [28] and in 2006

[29].

Finally, a study assessing the economic impact of
Chagas disease screening programmes among preg-
nant women in a non-endemic area such as Spain was
carried out in Barcelona in 2009 [30]. Two decision
models were evaluated; the option of screening the
newborn and the mother versus not screening either of
them [30]. In this study the screening of Latin American
pregnant women and their infants was the more cost-
effective strategy compared with the option not to
screen [30].While the therapeutic success in chronic
infected adults with Chagas disease is poor, between
8% and 25% [31], treatment of infected children dur-
ing the first year of life ensures therapeutic success in
almost 100% of cases [17] and avoids all medical costs
relative to a delayed symptomatic manifestation of the
disease.

Currently, recognition of Chagas disease in Europe is
low and there are no programmes for the prevention
of vertical transmission implemented at national level
in any European country. In Spain, a similar regional
initiative has been implemented in the Valencian
Community in 2009, although with the difference that
an epidemiological surveillance system linked to the
programme was not established [32].
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During the implementation of the Catalonian screening
programme, we noticed that the knowledge of health-
care providers about Chagas disease was limited, a
situation that is similar in other non-endemic countries
[33]. To solve this inadequacy, continued training and
information brochures has been offered to all person-
nel involved in the diagnosis and care of patients with
Chagas disease.

The main challenge in the implementation of this pro-
tocol has been the coordination between the different
levels of the health system. It is essential to increase
networking between primary healthcare providers and
hospitals and to reinforce the communication with
public health authorities. To achieve the goal of the
elimination of Chagas disease transmission, the WHO
aims to reinforce regional and national capacities and
strengthen worldwide epidemiological surveillance
systems [4]. In this sense, one of the strengths of
this programme is the source of data. The MRSC is an
already well established network for public health sur-
veillance that encompasses the majority of diagnostic
laboratories in Catalonia. This system provides robust
and reliable information, decreasing the risk of infor-
mation bias.

The main limitation of this surveillance system is that
the MRSC does not cover all the laboratories within
the region. To solve this problem, hospitals and labo-
ratories not covered by the MRSC network are asked
monthly to report T. cruzi-infected patients. Moreover,
in the surveillance system only positive cases are
collected, so for now it is difficult to calculate the
programme coverage without the information on all
screened cases. Regard this problem; other solutions
are currently being explored.

Conclusions

Non-endemic countries should consider congenital
T. cruzi infection as a public health problem. Estimation
of the burden of Chagas disease among migrants from
endemic countries is essential to develop preventive
measures and the right tools for the management of
this disease in destination countries.

A screening program for T. cruzi in Latin American
pregnant women, such as the one currently in place
in Catalonia, would improve the knowledge about the
real burden of Chagas disease in a non-endemic set-
ting. This protocol is only a small step towards the goal
of controlling Chagas disease worldwide, but we hope
it may encourage the implementation of similar pro-
grammes in other regions of Spain and even in other
European countries.
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