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Resumen
La enfermedad de Chagas, causada por el parásito proto-
zoario Trypanosoma cruzi, constituye un importante problema
de salud pública en el continente americano. La transmisión
del parásito se ha ido interrumpiendo en la mayor parte de
América del Sur, pero la enfermedad sigue siendo endémica
en varias regiones de México. En este artículo se revisa la
información más reciente sobre dicha enfermedad. La sero-
prevalencia de la infección por T. cruzi se ha mantenido a
niveles relativamente altos en algunas regiones, y se obser-
va un aumento general en el número de casos reportados a
las autoridades de salud en los últimos años. La cardiomio-
patía chagásica crónica parece afectar a muchos pacientes
con enfermedad cardiaca, pero aparentemente muchos ca-
sos no se reportan debido a la ausencia de especificidad del
cuadro clínico. El monitoreo epidemiológico de las poblacio-
nes de vectores y reservorios, así como de los casos huma-
nos, contribuye a enfocar estudios en las zonas endémicas,
pero se requiere de un mayor avance y coordinación de
estos esfuerzos. Estudios sobre la biología del parásito co-
inciden con trabajos previos que demuestran la gran diver-
sidad de las características del parásito, y apoyan la necesidad
de estudios regionales de esta zoonosis. Es necesario un
fuerte apoyo continuo por parte de las autoridades de sa-
lud y académicos para enriquecer nuestro conocimiento
sobre la enfermedad de Chagas en México y desarrollar
programas eficaces de control.
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Abstract
Chagas’ disease, caused by the protozoan parasite Trypano-
soma cruzi, represents a major public health problem in
most of the American continent. As transmission of the pa-
rasite is being interrupted in most of South America, the
disease remains endemic in various areas of Mexico. We
review here some of the information gathered in recent
years. Seroprevalence of T. cruzi infection in humans remains
relatively high in some areas, and there has been a general
increase in the number of chronic cases reported to health
authorities in recent years. In fact, chronic chagasic cardio-
myopathy appears to be affecting a large number of patients
with heart disease, but many cases may be misreported
because of the unspecific nature of the clinical symptoms.
Epidemiological monitoring of vector and reservoir popu-
lations, as well as of human cases is helping focus on ende-
mic areas, but a better coordination and development of
these efforts is still needed. Recent studies of parasite bio-
logy are in agreement with previous work showing the great
diversity of parasite characteristics, and support the need
for a regional approach to this zoonosis. Strong and conti-
nuing support from health and academic authorities is thus
still needed to further improve our understanding of Cha-
gas’ disease in Mexico and implement efficient control pro-
grams.
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C hagas’ disease, or American trypanosomiasis,
represents a major public health problem in most

of the American continent. The WHO estimates that
16-18 million people may currently be infected and up
to 100 million may be at risk of infection in the conti-
nent.1 The disease is caused by Trypanosoma cruzi, a
flagellate protozoan parasite, transmitted by he-
matophagous bug vectors from the Triatominae sub-
family.2,3 T. cruzi can be transmitted to a wide variety
of wild or domestic mammals acting as host and reser-
voir, and to humans. Because housing colonization by
triatomines is a key factor influencing transmission of
T. cruzi, Chagas’ disease is directly associated with so-
cioeconomic conditions, particularly with poor hous-
ing and deficient domestic hygiene. Natural transmission
occurs when contact with contaminated triatomine fe-
ces allows entry of T. cruzi through skin lesions, mu-
cosas or conjonctiva. Transmission through blood
transfusion can also easily occur and is the second
major mean of infection.4-6 Congenital transmission has
also been reported.7,8 but its importance remains well
below that of natural and transfusion-associated trans-
mission.

Overview of the disease

The disease associated with T. cruzi infection is
chronic, and causes severe disability. There are three
main stages in humans.9 The acute stage, which ap-
pears shortly after infection, is characterized by a
high parasitemia and a general inflammatory response
(fever, headaches, peripheral edema, Romaña’s sign)
of variable intensity. Most patients do not remember
the acute phase of the disease, which is often dismissed
as a common febrile illness. Acute infection is succeed-
ed by an asymptomatic intermediate stage that may
last 5-40 years, during which the immune system ap-
pears able to reduce circulating trypanosomes to below
microscopically detectable levels. The chronic phase
of the disease develops in about 30-40% of infected pa-
tients,9,10 and corresponds to the slow destruction of
infected cells by the amastigote form of the parasite.11

The primary targets are the heart, and to a lesser ex-
tent the gut and nervous tissues,10 and clinical signs of
myocarditis generally appear in patients aged be-
tween 30-50 years. Some cardiac alterations such as
extrasystoles or atria ventricular blocks are observed
with a relatively high frequency, but none is totally
specific of chagasic cardiomyopathy.9,10,12-14 Autoim-
mune reactions have been implicated in the progres-
sion of the disease, due to the presence of cross-reactive
antigens shared by heart tissues and T. cruzi,15-17 but
their relevance to the development of the disease is still

debated.18,19 This chronic phase of the disease is highly
incapacitating, and may ultimately lead to cardiac fail-
ure and death.

The main drugs used for therapeutic treatment are
nitrifurans and nitroimidazoles, but both are highly
mutagenic and cause significant side effects, so that
neither is licensed in Europe or in the USA.9 Their effi-
cacy is also limited to the acute phase of the infection,
and it is highly variable so that there is still controver-
sial evidence that patients really benefit from such
treatments.10 A variety of new drugs is thus currently
under development,20-24 and some appear to show
promise. However, additional studies are necessary
and it will be some time before new treatments be-
come available. Vaccines are still out of reach, even
though a great amount of research has allowed a
better understanding of the immune mechanisms of
the infection,25,26 and proved that the development of a
vaccine is clearly possible.

To date, the most widely used control strategies
have been based, on one hand, on the control of house
infestation by triatomine using insecticide, associated
with the promotion of housing improvement, to con-
trol natural transmission of the parasite.27-29 On the oth-
er hand, systematic screening of donated blood with
serological tests has been developed, to eliminate trans-
fusion-associated transmission.5 Such programs have
received strong support in most South American coun-
tries, and proved highly successful in dramatically re-
ducing the prevalence of the disease in the participating
countries. Indeed, house infestation by triatomines was
reduced from around 30% in the early 80s to 5-10% in
the early 90s in countries such as Argentina, Brazil or
Chile, and the prevalence of human infections was con-
comitantly reduced from an average 5-25% to levels of
0.2-5%.1 Prevalence levels of seropositive samples in
blood banks was similarly reduced from 5-25% to lev-
els around 1-5%. In most of these countries, both the
vectorial and transfusional transmission of Chagas’
disease are expected to be interrupted in the coming
years,1 and Uruguay is the first country to have already
achieved this goal.30

Chagas’ disease in Mexico

In Mexico, information on the prevalence of Chagas’s
disease is scarce and the public health importance of
the disease remains debated.31-33 A few entomological
studies of the triatomine vectors have been carried out
and have reported that 39 species of triatomine bugs
were present in Mexico, of which 20 have been found
naturally infected by T. cruzi,34, 35 The species of major
medical importance are Triatoma barberi, T. dimidiata,
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Rhodnius prolixus, T. p. mazzotti and T. p. pallidipennis.3

Prevalence of infection ranging from 16-18% for domi-
ciliary T. dimidiata in Yucatán,36 to 33% for T. barberi,
50% for T. p. mazzotti and 18% for T. p. longipennis in
Jalisco,37 and up to 70-92% for T. barberi and 90% for
T. p. pallidipennis in Morelos35,38 have been reported.
Feeding habits of some species such as T. dimidiata
and T. barberi have been determined and include
humans as a relatively frequent feeding source,36,39,40

clearly demonstrating the vectorial capacity of these
species. Interestingly, infected triatomines have been
recently reported in new localities,41 but it is not clear
if this represents a potential extension of endemic areas,
or if these localities had been overlooked previously.

A number of wild reservoirs have also been iden-
tified in Mexico, which include small rodent and
marsupial species such as rats, mice or opossums,
with some species being very specific to Mexico. Se-
roprevalence of T. cruzi infection in these reservoirs
has been reported to vary between 8% to 62% ac-
cording to species and regions.42-45 Together, these
vector and reservoir studies clearly demonstrate that
T. cruzi infection is a zoonosis endemic in many re-
gions of Mexico. The importance of human infection
and disease is, on the other hand, more difficult to
establish.

The first cases of human infection in Mexico were
reported in the 40s and 50s, and up to 1991, about 300
clinical cases of chronic Chagas’s cardiomyopathy had
been officially reported. On the other hand, Schofield
estimated in 1985 that close to 4 million people could
be infected in Mexico.46 In fact, epidemiological stud-
ies indicate a very heterogeneous distribution of the
infection in the country with highly endemic rural ar-
eas with an average seroprevalence between 5-20%,
and virtually disease-free urban zones (table I). How-
ever, a major limitation of many of these studies is that
a single serological test was used for diagnosis of in-
fection (immunofluorescence, hemagglutination or
ELISA being the most common), even though the WHO
recommends the use of at least two methods for an
accurate diagnosis. Important methodological differ-
ences, particularly in the choice of antigen,47 also make
difficult the comparison of the different studies. The
most extensive and homogeneous study performed to
date to determine the prevalence of human T. cruzi in-
fection is the National Seroepidemiology Survey of
1987 (ENS, Encuesta Nacional de Seroepidemiología),
which confirmed the irregular distribution of Chagas’
disease in Mexico, with prevalence of infection rang-
ing from 0.1% in the state of Jalisco up to 5.0% in the
state of Chiapas, but also revealed prevalence levels
much lower than what had been previously reported

in regional studies.48 However, a major limitation of
this large scale study was its poor coverage of rural
areas, which, as rightly pointed out by the authors, may
have lead to a significant underestimation of the actu-
al prevalence of the infection. Nonetheless, it ap-
pears from these studies that there are geographic
regions with a relatively high seroprevalence of T. cruzi
infection in humans.

In addition, a number of studies in blood banks
indicated a seropositivity among blood donors rang-
ing from 0.3% in Mexico City, to 17.5% in Puebla (table
II). Such levels are much higher than that of seropo-
sitivity to AIDS or hepatitis B viruses, for example.
Also, because blood donors are usually considered a
healthy group, seropositivity levels for T. cruzi
would be expected to be somewhat higher in open
populations. But again, some of these studies only used

Table I
SEROPREVALENCE OF HUMAN T. CRUZI INFECTION

IN SOME MEXICAN STATES (%)

State < 1949 1950-1969 1970-1979 1980-1989 1990-1998

Campeche 1.548

Chiapas 43.061 5.048

Guerrero 8.561 1.748 1.762

Michoacán 8.361 7.363 1.348

Morelos 3.264

Oaxaca 8.561 25.065

1.461 33.066

16.034 14.050

4.548

Quintana Roo 2.448

Veracruz 3.048 3.167

Yucatán 1.261 19.068

1.548

Zacatecas 13.070 2.448

Table II
SEROPREVALENCE OF INFECTED BLOOD SAMPLES

IN MEXICAN BLOOD BANKS

State Seroprevalence of infection (%) Reference

Jalisco 1.3-8.7 71, 72

México, D.F. 0.3 73

Morelos 17.0 74

Puebla 17.5 33

Yucatán 5.6 75
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a single diagnosis method and have thus to be inter-
preted with caution. Nonetheless, they all point out
significant risks of transfusion-associated transmission
of T. cruzi. Despite these risks, screening of blood sam-
ples for T. cruzi seropositivity is still not systematic,
and there are currently no specific policies from health
agencies in Mexico.

An important point that also needs to be empha-
sized is the difference between infection and disease.
As mentioned above, studies in South American coun-
tries indicated that about 30-40% of infected patients
develop a chronic chagasic disease (cardiomyopathy
or megasyndromes). Very few epidemiological data
are available for the incidence of the chronic disease
in Mexico.69 Some isolated cases have been describ-
ed in different states47,49-51,69 and, in the past five years,
health authorities reported a total of 441 new cases of
chronic chagasic cardiomyopathy.52 As pointed out
previously by other authors,53 the fact that few chronic
cases are reported in Mexico despite the 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, or
to the lack of detection of the existing cases.

Several studies of the biological characteristics of
Mexican strains of T. cruzi have been initiated. From a
phylogenetic point of view, they present a high genet-
ic variability but appear clearly distinct from the strains
encountered in other regions,54-56 which confirms the
need for a regional approach in studying this parasite.
However, the relationship between genotypes and bi-
ological characteristics such as infectivity and virulence
is still debated and not clearly understood.57-59 The di-
rect assessment of infectivity and virulence of Mexi-
can strains in vitro and in vivo also indicated an
important variability between strains, but their over-
all virulence appears comparable to that found in
strains from other regions55-56 Barrera-Perez, unpublish-
ed results). These observations appear to point out the
existence of T. cruzi strains in Mexico well able to induce
chronic chagasic cardiomyopathy. However, it is not
known how the interactions of these T. cruzi strains
with local species of insect vector and mammalian
reservoirs may affect their intrinsic virulence.

On the other hand, it seems very likely that a large
number of cases go undetected, and the major increase
in reported cases in the past few years52 may well re-
flect a better detection and diagnosis. Indeed, a recent
survey indicated that 7/36 (i.e. 17%) of heart disease
patients from a local hospital in Yucatan suffered from
chagasic cardiomyopathy.60 In Mexico, another study
indicated that 21/40 (i.e. 52%) patients with dilated

cardiomyopathy were seropositive for T. cruzi.13 It is
of course difficult to extrapolate from these limited
data, but they suggest nonetheless that a very large
fraction of the heart disease cases observed in Mexico
today may be related to T. cruzi infection, and the main
problem may therefore rely in the correct detection of
these cases.

Future prospects

Despite the wide heterogeneity of the studies per-
formed in Mexico, they clearly demonstrate that Cha-
gas’ disease is present in various areas of the country,
and the main vector and reservoir species have been
identified. Chronic chagasic cardiomyopathy may be
affecting a large number of patients with heart disease,
but many cases may be misreported because of the
unspecific nature of the clinical symptoms. Despite
these efforts to understand Chagas’ disease in Mexico,
and because of its very heterogeneous properties, much
remains to be done for a complete assessment of this
zoonosis. As clearly pointed out twenty years ago by a
multidisciplinary study group,61 and reaffirmed more
recently at an OPS/WHO workshop,53 it is thus of key
importance to further develop and intensify a reliable
and complete epidemiological monitoring campaign
of Chagas disease in Mexico. Such a monitoring cam-
paign should not only cover clinical cases, with an ac-
curate monitoring and diagnosis of patients in all three
stages of the disease, to allow a better focus on Cha-
gas’ disease hot spots. Entomological surveillance and
vector biology are also major areas that need to be de-
veloped, as vectors are the only targets of the control
programs available to date. It is not known, for exam-
ple, how these programs should be adapted to the va-
riety of biological and ecological characteristics of
vector species encountered in Mexico. More informa-
tion on the biology and epidemiology of infection of
identified reservoirs, which species are different from
those reported in other countries, is also needed, as
these reservoirs may influence the virulence of the
parasite as well as its transmission. Finally, some efforts
should also be dedicated to basic studies of T. cruzi
biology, particularly the virulence of Mexican strains
and the immune response they induce, as well as the
search for alternative control strategies such as
therapeutic treatments and vaccines. An effective or-
ganization, coordination and support of these research
strategies is urgently needed from health and academ-
ic authorities to ensure that Mexico does not remain
the only country endemic for Chagas’ disease in the
next century.
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