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Clinical forms of Trypanosoma cruzi infected individuals in the
chronic phase of Chagas disease in Puebla, Mexico
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In Mexico, despite the relatively high seroprevalence of  Trypanosoma cruzi infection in humans in some
areas, reported morbidity of Chagas disease is not clear. We determined clinical stage in 71 individuals
seropositive to T. cruzi in the state of Puebla, Mexico, an area endemic for Chagas disease with a reported
seroprevalence of 7.7%. Diagnosis of Chagas disease was made by two standardized serological tests (ELISA,
IHA). Individuals were stratified according to clinical studies. All patients were submitted to EKG, barium swallow,
and barium enema. Groups were identified as indeterminate form (IF) asymptomatic individuals without evidence
of abnormalities (n = 34 cases); those with gastrointestinal alterations (12 patients) including symptoms of
abnormal relaxation of the lower esophageal sphincter and absent peristalsis in the esophageal body, grade I
megaesophagus, and/or megacolon; patients with clinical manifestations and documented changes of chronic
Chagas heart disease who were subdivided as follows: mild (8 patients) � mild electrocardiographic changes of
ventricular repolarization, sinus bradychardia); moderate (6 patients) � left bundle branch block, right bundle
branch block associated with left anterior fascicular block); severe (8 patients) � signs of cardiomegaly, dilated
cardiomyopathy); and the associated form (3 cases) that included presence of both cardiomyopathy and
megaesophagus. These data highlight the importance of accurate evaluation of the prevalence and clinical
course of Chagas disease in endemic and non-endemic areas of Mexico.
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Chagas disease is caused by the protozoan parasite
Trypanosoma cruzi and is now ranked as the most seri-
ous parasitic disease of the Americas with an economic
impact far outranking the combined effects of other para-
sitic diseases such as malaria, schistosomiasis and leish-
maniasis (Dias & Schofield 1999).

Current World Health Organization estimates indicate
that 16-18 million people are infected with T. cruzi
(Moncayo 1992), 60% live in urban areas, and 50% are
in a clinically latent period. Peru, Colombia, and part of
Bolivia still have no control programs, as in Mexico, and
new cases are expected year by year (Moncayo 2003).
Therefore, because many infected people are potential
blood donors, one can expect that 100 million additional
persons are at risk of contracting the disease (Moraes-
Souza & Bordin 1996, OPAS 1998, Dias & Schofield
1999).

The human form of the disease has a variable clinical
presentation. Following parasite infection, there is a short
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acute phase characterized by an abundant parasitemia that
can be seen relatively easily by direct blood examination.
Frequently, very mild and nonspecific symptoms make
recognition of the contagion difficult. Without specific
treatment, about 5-10% of symptomatic patients may die
due to encephalomyelitis or severe cardiac failure (Mon-
cayo 1992). However, in the vast majority of patients
this acute phase of the disease goes unrecognized be-
cause of the scarcity or absence of clinical manifesta-
tions.

After 2-4 months the acute clinical manifestations
disappear and the disease enters the chronic phase, gen-
erally starting with a long, asymptomatic clinical latency,
which lasts 10-30 years or throughout life. In this phase,
up to 30% of infected individuals develop at least one of
the clinical forms of the disease: cardiomyopathy, and/
or megagastrointestinal syndromes, lacking effective
treatment (Prata 2001). From 50 to 70% of individuals
remain asymptomatic and do not exhibit abnormalities
in clinical studies (Tay et al. 1992). Chagas disease is
confined to the Americas and ranks 4th according to
World Health Organization (WHO 2002) priority
diseases. It is the most frequent cause of cardiopathy in
endemic areas, especially in rural areas in the Americas
(UNDP 1990).

In Mexico, despite endemicity of T. cruzi parasites
in vectors and reservoirs and the relatively high
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prevalence in humans, morbidity due to Chagas disease
is not clear.

In this work we report the results of the clinical char-
acteristics in seropositive individuals to T. cruzi from
the state of Puebla, Mexico, an area endemic for Chagas
disease. Diagnosis of Chagas disease was made by two
standardized serological tests using one autochthonous
antigen from T. cruzi parasites by xenodiagnostics from
a human host from the state of Puebla, Mexico and ge-
netically characterized as HUM/ME/1997/MEX/RyCH1
(T. cruzi I).

MATERIALS  AND  METHODS

Study area - The study was conducted in the state of
Puebla (Fig. 1), which is located in the Southeast region
of Mexico in a valley 1800 m above sea level and with a
warm climate (average annual temperature 22ºC). The
population is 5.1 million persons, with 60% living in rural
and suburban areas under ecological and socioeconomic
conditions appropriate for the transmission of T. cruzi
parasites. In this endemic area for Chagas disease,
reported seroprevalence is 7.7% (Sanchez-Guillén et al.
2002).

Subjects - We studied the seroprevalence in 2140
random blood samples from blood donors, evaluated for
anti-T. cruzi antibodies, from the seven areas of the state
of Puebla. We selected 166 individuals who were se-
ropositive to both assays, i.e., enzyme-linked
immunosorbent assay (ELISA) and indirect
hemagglutination (IHA) and who were considered
carriers of T. cruzi antibodies. Seventeen (10%) were
included according to selection criteria (Sánchez-Guillén
et al. 2002) and 54 asymptomatic and symptomatic
patients with clinical data associated with chronic Chagas
disease and who were seropositive to both assays (ELISA
and IHA). Subjects were prospectively recruited from
the Gastroenterology and Cardiology Services at Centro

Medico Nacional Manuel Avila Camacho, Instituto
Mexicano del Seguro Social (IMSS), Puebla, Mexico.
Among seropositive individuals, those with negative (1
of 2 tests) serology or seropositive to HIV (two
individuals), VDRL, Brucella abortus (one individual),
hepatitis B surface antigen (HBs Ag), hepatitis B core
antigen (HBc Ag) and hepatitis C virus (HCV) (two
individuals) tests were excluded. Other exclusion criteria
were diagnosis of other chronic diseases or presence of
contradictory findings from repeated examinations, re-
fusal to participate (50 individuals) or due to difficulties
as a result of rural location (94 individuals).

Confirmatory diagnosis of Chagas disease was made
in all patients on the basis of detection of circulating
antibodies against T. cruzi antigens by two standardized
serological tests according to the WHO (2002).

Clinical studies - All individuals enrolled were evalu-
ated by a physician who administered an epidemiological
questionnaire. Subjects were evaluated on the basis of
previous illnesses and clinical history including sign and
symptoms such as chronic diseases, dyspnea, cardiopa-
thy, lower extremity edema, odinophagia, dysphagia, py-
rosis, hyposialorrea, and constipation. Clinical studies
included 12-lead electrocardiogram (ECG), echo-
cardiogram (EchoCG), and a heart roentgenogram (2-m
distance) to determine cardiothoracic index. Esophageal
manometry and radiological imaging of the esophagus
and colon were obtained using conventional techniques.
A barium contrast fluoroscopic esophagram was done
with oblique and posteroanterior views in all patients.
All patients were instructed to use an enema prior to the
colon study. Barium was administered rectally. The
studies were made by a radiologist and a cardiologist
according to the criteria of the Cardiology and Radiology
Services of Centro Médico Nacional Manuel Ávila
Camacho.

Fig. 1: geographical localization of the studied patients.
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Informed consent was obtained from each subject and
the study protocol was approved by the Hospital Research
Committee from the state of Puebla.

Serum samples -To minimize alterations of blood
components and to standardize samples, venous blood
was obtained in the morning after an overnight fast and
allowed to clot at room temperature for 2 h. Serum was
separated by centrifugation (1200 × g for 10 min), frozen
at �20ºC, and stored at �70ºC until use.

Antigen - Total antigen extracts from T. cruzi
parasites were obtained by xenodiagnostics from a human
host from the state of Puebla, Mexico. Isolated parasites
were characterized by multilocus enzyme
electrophoresis (MLEE), random amplified polymorphic
DNA (RAPDs), and biodemes such as HUM/ME/1997/
MEX/RyCH1 (Perez-Fuentes et al. 2003). Parasites were
cultured and propagated in liver infusion tryptose
medium supplemented with 10% fetal calf serum. In
brief, parasites (epimastigotes) were grown at
logarithmic phase, harvested, sonicated in the presence
of protease inhibitors, and centrifuged at 10,000 × g for
30 min at 4ºC. The resulting supernatant was used as
crude antigen extract. Protein concentrations quantified
by the Lowry method were adjusted to 1 mg/ml and stored
at �70ºC. The same strain was used for ELISA and for
IHA tests.
Serologic analysis

ELISA test - Briefly, polystyrene plates (Dynatech
Corp., Chantilly, VA) were sensitized with the crude an-
tigen extract of epimastigotes at a concentration of 100
µg/ml in carbonate buffer, pH 9.5, and blocked with fetal
bovine serum at 1% in PBS-Tween 20 (0.01%). Blood
donor and control sera were diluted 1:100, incubated for
1 h, and washed with PBS. Conjugated human anti-IgG
coupled to horseradish peroxidase was used.
Colorimetric reaction was developed with
orthophenylenediamine and hydrogen peroxide, and the
reaction was stopped and read at 490 nm in an ELISA
reader.

IHA technique - Sensitization of red blood red cells
was required for this assay. Ram erythrocytes were used
at a concentration of 2.5% in phosphate buffer (pH 7.2)
mixed with tannic acid at a dilution of 1:60,000,
sensitized with T. cruzi antigen at 37ºC for 20 min, washed
with PBS (pH 7.2) and adjusted at a concentration of 0.2
mg/ml. Patients� sera at dilutions 1:8, 1:32, and 1:64
were incubated for 2 h at room temperature. Antibody
identification was determined by the presence of
agglutination at the bottom of the plates. A titer of 1:8
was considered as infection and 1:32 as confirmatory.
All samples were analyzed in triplicate and repeated
twice.

RESULTS

Criteria and clinical grouping of patients - The
study population consisted of 71 subjects (39 men and
32 women, mean age 39.39 ± 15.98 years, range: 12-90
years), seropositive to T. cruzi antigens with both ELISA
and IHA assays, and who fulfilled the selection criteria.
Epidemiological and demographic characteristic of
asymptomatic subjects and patients including age, gender
and serologic data are shown in Tables I and II.

All selected subjects were seronegative to HIV,

TABLE I
Epidemiological characteristics

Parameter Positive (%)

Knowledge of Chagas disease 10
Knowledge of triatomines 20
Place of residence

Rural 20%
Suburban 65%
Urban 15%

Schooling (years) 6 ± 2

Rural: lack of sanitary services and presence of poor housing along
with coexistence with domestic and peridomestic animals.
Suburban: poor housing situated in peripheral area of big cities
with lack of sanitary services. Urban: individuals living in an area
with total sanitary services.

TABLE II
Demographic characteristics

Clinical group Gender Age (years)

Male Female Total µm ± SD (range)

Indeterminate form a 17 17 34 37.7 ± 18.16
(12-90)

Gastrointestinal alterations b 7 5 12 47.66 ± 22.64
(20-84)

Cardiac alterations c 14 8 22 39 ± 13.48
(21-60)

Combined d 1 2 3 48.33 ± 23.67
(21-62)

Seropositive subjects to Trypanosoma cruzi antigens were stratified according to manometric, electrocardiographic and echocardiographic
criteria. a: indeterminate form: seropositive individuals to anti-T. cruzi without clinical alterations; b: patients with documented changes
by manometric criteria and colon changes by X-ray with contrast media; c: patients with electrocardiographic and/or echocardiographic
changes; d: patients with gastrointestinal and cardiac alterations.
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VDRL, Brucella abortus, HBs Ag, HBc Ag and HCV tests
and were classified according to clinical findings (Fig.
2).

The group of 34 seropositive individuals who were
free of overt symptoms or symptoms of cardiac or mega-
gastrointestinal disease and without evidence of abnor-
malities or alterations in clinical studies was classified
as indeterminate form (IF).

Gastrointestinal symptoms (dysphagia, constipation,
abdominal pain) and documented abnormalities of the
digestive tract were found in 12 seropositive patients
and were classified as gastrointestinal group (GG). Docu-
mented changes by manometry including abnormal re-
laxation of the lower esophageal sphincter (AR-LES) and
absence of peristalsis in the esophageal body were ob-
served in four patients. Radiologic imaging of the gas-
trointestinal tract showed Group 2 megaesophagus with
delayed emptying time (> 60 s) and an enlargement up

to 4.5 cm of the esophagus diameter in four patients and
megacolon with an enlargement of the esophagus diam-
eter from 5 to 9.5 cm in four patients (Group 2 megae-
sophagus) (Table III). Gastroesophageal reflux was found
in two patients with Group 1 megaesophagus.

Patients with clinical manifestation of chronic
Chagas cardiomyopathy were likewise subdivided into
mild, moderate, and severe categories: symptomatic and
with documented changes on an ECG and chest X-ray or
EchoCG consistent with cardiomyopathy as determined
by a cardiologist or by X-rays.

The eight cases with criteria for mild cardiomyopathy
were without electrocardiographic changes or mild
changes such as ventricular repolarization or sinus bra-
dychardia. Among these patients, three showed grade I
dyspnea and the remaining five were normal. Echocar-
diograms were normal. Criteria in the group considered
to have moderate cardiomyopathy included six patients
with ECG changes, indicative of heart damage of chagasic
etiology: incomplete left bundle branch block (ILBBB)
(one case), complete left bundle branch block (CLBBB)
(one case), and complete right bundle branch block
(CRBBB) associated with left anterior fascicular block
(three cases). Among these patients, three showed grade
II dyspnea, two showed grade I dyspnea, and one was
normal. Echo-cardiograms remained normal. The severe
cardiomyopathy group (eight patients) was classified
based on the presence of cardiomegaly, indicative of
dilated cardiomyopathy and clinical symptoms: all pre-
sented grade III dyspnea and four patients suffered from
syncope). Echocardiogram showed dilated cardiomyopa-
thy in all cases. In addition to cardiomegaly, five of eight
cases presented with complete RBBB and three with
complete atrioventricular block (A-VB). The clinical
category, referred to as the combined form, was
characterized by the presence of both cardiomyopathy

Fig. 2: clinical classification of 71 study individuals. IF: indeterminate
form; GIA: gastrointestinal alterations; MildCM: mild cardiomyopathy;
ModCM: moderate cardiomyopathy; SevCM: severe cardiomyopathy;
Comb: chronic Chagas disease with gastrointestinal and cardiac
alterations.

TABLE III
Clinical groups according to clinical, electrocardiographic, echocardiographic, manometric, and X-ray studies

Clinical groups n Clinical criteria

Indeterminate form 34 Normal heart size
Normal electrocardiogram
Normal esophageal manometry
Normal barium enema

Gastrointestinal alterations 12 Gastrointestinal symptoms: dysphagia, constipation, retrosternal pain
4 AR-LES, GER
4 Achalasia megaesophagus
4 Group 1abnormal relaxation of colon plus Group 2 megaesophagus

Clinical forms of cardiopathy

Mild 8 Conduction alterations

Moderate 6 CRBBB (4), CLBBB (1), ILBBB (1)

Severe 8 Dilated cardiomyopathy5 CRBBB, 3 A-VB

Combination form 3 Cardiomyopathy and megaesophageal syndromes

AR-LES: abnormal relaxation of lower esophageal sphincter by esophageal manometry; GER: gastroesophageal reflux; CRBBB:
complete right bundle branch block; CLBBB: complete left bundle branch block; ILBBB: incomplete left bundle branch block; A-VB:
atrioventricular block.
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and megaesophagus (three cases). Clinical
characteristics are shown in Table II.

DISCUSSION

In Mexico, information on the prevalence of Chagas
disease is scarce and the public health importance of the
disease is debated (Velasco & Guzman 1986, Tay et al.
1992). A number of triatomine vectors and wild and do-
mestic reservoirs have been identified (Cruz-Reyes et
al. 2006). Seroprevalence of T. cruzi infection in the
reservoir has been reported to vary between 8% and 62%
according to species and regions (Cruz-Reyes et al.
2006). With respect to human infection, the National
Seroepidemio-logical Survey (NSS) (Velasco et al.
1992) carried out by the official Secretaría de Salud (SSa)
showed a prevalence of 1.6%, whereas independent
studies carried out mainly in rural areas have shown that
between 20 and 30% of the population was infected by
the pathogen (Monteon & Reyes-Lopez 1989, Tay et al.
1992). Moreover, positive blood donors have been
detected at percentages of 0.2-17% of infected persons
(Ramos-Echevarria et al. 1993, Guzman-Bracho et al.
1998, Rangel et al. 1998, Sánchez-Guillén et al. 2002,
Hernandez-Becerril et al. 2005, Monteon et al. 2005,
Kirchhoff et al. 2006).

The seroprevalence found in blood donors from the
state of Puebla (7.7%) is relatively high and comparable
to those found in endemic states of others countries.
These findings are in sharp contrast with the National
Seroepi-demiological Survey in Mexico carried out in
1987 and published in 1992, which showed a low
prevalence of 1.6%. These differences may, in part, be
attributed to the fact that this last study was performed
with statistics specifically designed for the
characterization of transmissible urban diseases such as
AIDS and hepatitis, but not for transmissible rural
diseases such as Chagas disease (Ve-lasco et al. 1992).
Additionally, our findings (7.7%) contrast with the more
recent study carried out by the official SSa showing only
1.5% of national prevalence and specifically 1.8% from
the state of Puebla (Guzmán-Bracho et al. 1998). In this
case, the discrepancy could be explained in part by the
serologic tests employed (both ELISA and IHA assays),
the strain of the parasite used in the antigen preparation
(autochthonous antigen), and mainly by the size (random
sample) and characteristic of the analyzed population.
Recently, Monteon et al. (2005) reported a
seroprevalence from Puebla of 1.24% using previously
validated procedures.

The antibody-based immunoassay is a relevant diag-
nostic tool because of its high sensitivity. In the particu-
lar case of Chagas disease, no serologic �gold� standard
exists because detection of T. cruzi-specific antibodies
depends on many factors. Nevertheless, IFA is the most
commonly used serologic test for Chagas disease and,
as a result, is widely accepted as the gold standard
(Ferreira & Moraes de Avila 1995). Recent reports show
that in-house IFA and in-house ELISA were highly
concordant (Oelemann et al. 1998). As suggested by
Organización Panamericana de la Salud (OPAS), IHA is
a screening technique whereas ELISA or IFA is for

confirmatory diagnosis with a higher specificity than
IHA. In our report, in complete agreement with the OPAS
recommendations that mandatory serology must be
implemented in all countries where T. cruzi is endemic
by using at least two serological tests (OPAS 1998), we
used two independent techniques, i.e., in-house IHA and
in-house ELISA with the same antigen. The latter assay
presented a higher specificity for detection of Chagas
disease (Pérez-Fuentes et al. 1998).

Our findings can be explained in part by the type of
antigen we used in serologic tests. Further studies have
suggested that the specificity of different methods de-
pends on the selection of an adequate antigen (Mendes
et al. 1997), considering that T. cruzi is polymorphic,
and that different parasite strains circulate in different
areas (Dias 1992). Genetic characterization of T. cruzi
parasites has shown that Mexican stocks belonging to T.
cruzi I and II are closely related (Bosseno et al. 2002).
In Mexico, most studies have been performed using T.
cruzi antigens extracted from strains originating from
other geographical origins and showing different
genotypes (Bucio et al. 1999).

We have shown previously that assays utilizing com-
mercial antigens from other countries are less sensitive
than using T. cruzi autochthonous antigen in the diagno-
sis of Chagas diseases (Pérez-Fuentes et al. 1998). This
finding was recently demonstrated by other authors
(Sánchez et al. 2001).

The specificity of our analysis was to use autochtho-
nous antigens from local T. cruzi strains isolated in the
same area and characterized as T. cruzi I. These antigens
could naturally reflect locally adapted host immune re-
sponse against circulating T. cruzi clones in the area.

Together these vectors, reservoir, and seroepidemio-
logical studies clearly demonstrate that T. cruzi infec-
tion is a zoonosis endemic in many regions of Mexico
and that there are various geographical regions with a
relatively high seroprevalence of human T. cruzi infec-
tion, e.g., Costa Chica Guerrero, Oaxaca and Chiapas
(Guzman-Bracho et al. 1998). However, because the first
cases of human infection were identified in 1940 in
Mexico by Mazzotti, and until 1991 only about 300
clinical cases of chronic Chagas disease had been
officially reported (Dumonteil 1999), it is difficult in
Mexico to document the incidence of human infection
and diseases.

In this work we report the results of our investigation
in a group of asymptomatic carriers of T. cruzi antibodies
identified from a previous study (Sanchez-Guillen et al.
2002) and asymptomatic and symptomatic patients with
clinical data associated with chronic Chagas disease.
These subjects were prospectively recruited from the
Gastroenterology and Cardiology Services at Centro
Medico Nacional Manuel Avila Camacho, IMSS, state
of Puebla, Mexico and were evaluated clinically for pres-
ence, absence and severity of chronic Chagas disease.
The human disease has a variable clinical presentation.

Geographic variations in the prevalence of clinical
forms and morbidity of Chagas disease have been re-
ported. In Brazil, the asymptomatic or indeterminate
form is the most common (60-70%), followed by the
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cardiac and digestive forms (20-30 and 8-10%,
respectively). In Brazil, approximately 50% of the cases
have megaesophagus with megacolon and 33% present
chagasic cardiopathy associated. However, in central
Brazil and in Chile, the digestive form of Chagas disease
predominates, whereas it is practically non-existent in
Venezuela and Central America (Luquetti et al. 1986,
Dias 1992).

In Mexico, scarce epidemiological data are available
about the incidence of chronic chagasic disease (cardi-
omyopathy and megasyndromes) (Barrera-Perez et al.
1992). Some isolated cases have been described in dif-
ferent states (Huante-Magaña et al. 1990, Perez-Fuentes
et al. 1998, Revollo et al. 1998). In this region, cardiac
problems due to Chagas disease are reported to be more
prevalent than gastrointestinal disease (Mendoza-
Gonzalez et al. 1995). In this work, all individuals resided
in the study region. Among these, ~48% of asymptomatic
individuals mainly from the seroprevalence study were
diagnosed with the indeterminate form without evidence
of abnormalities, and 40% of symptomatic patients from
Cardiology Services at Centro Medico Nacional Manuel
Avila Ca-macho, IMSS presented clinical manifestations
and documented changes of chagasic cardiomyopathy.
They were then subdivided into the following categories:
mild (8 cases) � without electrocardiographic changes
or mild changes such as changes of ventricular
repolarization or sinus bradycardia observed in those
individuals < 35 years old; moderate (6 cases) � with
electrocardiographic changes indicative of heart damage
of chagasic etiology: LBBB, RBBB, associated with left
anterior fascicular block; and severe form (8 cases) �
with signs of cardiomegaly: dilated cardiomyopathy was
found more often in cases > 45 years old associated with
clinical symptoms. Frequency of chronic Chagas heart
disease found in this work is comparable to the highest
rates reported in other studies performed in South
America (Maguire et al. 1982, Acquatella et al. 1987).

Despite the fact that most individuals infected with
T. cruzi remain in the chronic indeterminate phase of
infection (UNDP 1990), it is important to consider that
asymptomatic subjects with Chagas disease may have
cardiac and esophageal alterations detected only by
imaging studies (Cortes et al. 1985, Storino & Milei
1986).

Individuals in this study were evaluated using esoph-
ageal manometry and radiological imaging of the esopha-
gus and colon. Interestingly, we found that asymptom-
atic individuals (< 35 years old) and those without evi-
dence of abnormalities had abnormal relaxation of the
LES and absent peristalsis in the esophageal body (four
patients), whereas eight patients presented grade I megae-
sophagus. Megacolon was determined in four patients.
The combined form, characterized by presence of both
cardiomyopathy and megaesophagus, was identified in
only three cases.

In Mexico, infection by T. cruzi is mainly silent, as
in most Latin American countries. The fact that few
chronic cases are reported in Mexico despite endemicity
of T. cruzi parasites in vectors and reservoirs and the
relatively high seroprevalence in humans may be due to

a low virulence of the Mexican strains of T. cruzi.
Because we know that T. cruzi, the agent of Chagas
disease, exhibits considerable biological variability, it
has been suggested that parasite strains isolated from
one endemic area with similar biological and
isoenzymatic patterns could correspond to distinct
epidemiological and clinical pictures.

Our findings can be partly explained by the type of
parasite strains, considering that T. cruzi is polymorphic
and that different parasite strains circulate in different
areas (Dias 1992). Genetic characterization of T. cruzi
parasites has shown that Mexican stocks belong mainly
to T. cruzi I and are closely related to each other
(Bosseno et al. 2002). We characterized the genotype
by MLEE and pathological profile (biodemes) of T. cruzi
stocks from parasites isolated in the same area. Parasites
were isolated from triatomine vectors, domestic
reservoirs and human host and characterized as T. cruzi I
by MLEE as belonging to discrete typing units 1 (DTU-
1) and biodeme type III (Perez-Fuentes et al., in press).

In conclusion, we found significant morbidity in
chronic Chagas disease in an endemic area to Chagas
disease, with a reported seroprevalence of 7.7%. Our
findings suggest that infection, cardiac morbidity, and
gastrointestinal pathology may be substantially higher
in some endemic areas in Mexico.

Data presented in this work are relevant because they
clearly establish the prevalence of clinical forms of
chronic Chagas disease in T. cruzi-seropositive
individuals and provide information in Mexico, where
data regarding the importance of Chagas disease are
either limited or underestimated.
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