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Chagas disease
BACKGROUND
Causative agent. American trypanosomiasis, or Chagas disease, is a pro-
tozoan zoonotic disease caused by the haemoflagellate Trypanosoma cruzi,
and is transmitted to humans either by blood-sucking triatomine vectors,
blood transfusion or congenital transmission. This parasite infects over
150 species from 24 families of domestic and wild mammals, as well as
humans. In the vertebrate host, T. cruzi infects many different cells, but in
the human host, the disease is conspicuously limited to the myocardium
and to gut nerve fibres.

Distribution. Chagas disease is present in 18 countries on the American
continent in two different ecological zones: the Southern Cone region,
where the main vector lives inside human homes and in peridomiciliary
areas; and Central America and Mexico where the main vector species
lives both inside dwellings and in uninhabited areas. Country-wide cross-
sectional surveys in the 1980s found an overall prevalence of 17 million
cases, with 4.8–5.4 million people exhibiting clinical symptoms, an annual
incidence of 700,000-800,000 new cases and 45,000 deaths due to the
cardiac form of the disease.

Current global status. Large-scale regional initiatives to halt vector-borne
transmission and improved screening of blood-donors have been success-
ful. At present, estimates indicate an infection prevalence of 13 million,
with 3.0–3.3 million symptomatic cases and an annual incidence of
200,000 cases in 15 countries. The disease remains a priority health prob-
lem due to: the need for surveillance and control in areas where sylvatic

vectors can invade dwellings; the medical and social costs of care for
infected people in the absence of efficient and well-tolerated therapy,
especially against the chronic form of the disease; the difficulty in obtain-
ing priority for control activities and vector elimination in areas where
vectorial transmission has been interrupted; and the need to continue
strengthening mandatory blood-donor screening in endemic areas, as
well as in non-endemic areas where increased travel and/or immigration
of potentially infected donors might compromise donated blood supplies.

RECENT DEVELOPMENTS
New basic knowledge. The complexity of the pathology of Chagas dis-
ease and the diversity of its clinical manifestations have made the under-
standing of its pathogenesis difficult. The autoimmune hypothesis, once
widely accepted, has increasingly been challenged by the parasite persis-
tence hypothesis1,2. Arguments for the latter hypothesis come from
demonstrations of the presence of parasites in tissues of chronic patients,
and the fact that treatments that decrease parasite burden are associated
with a decrease in clinical symptoms. The two hypotheses might not be
mutually exclusive since anti-immunopathogenic responses in chagasic
patients might be driven by the parasite burden.Although further studies
are needed, including elucidating the role of the recently described para-
sitokines3, these results indicate an urgent need for the development of
new antiparasite drugs4, and their evaluation in large-scale randomized

Smoking doubles TB deaths

Smoking is doubling the number of people
dying from tuberculosis (TB) in India, a recent
study in The Lancet warns. A similar cloud may
be hanging over other developing countries.
About half of the 400,000 people who die from
TB in India each year do so because of
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smoking, the investigation found. Smoking
quadruples the risk of falling ill with the disease,
by helping latent Mycobacterium tuberculosis
develop into a full-blown lung infection. The
result is the first convincing link between
smoking and TB, and contrasts with the plight
of smokers in the western world, who are more
likely to die from lung cancer and heart disease.
Smokers in India also have higher rates of these
diseases. (TDR) Nature Science Update

Syphilis on the rise in S. London

Over the past 12 months, south London, UK,
has seen almost three times as many
heterosexual cases of syphilis as were
diagnosed in 2001 (25 in 2001, 72 in 2002 and
over 40 cases in the first five months of this
year). Cases are occurring among those who
have had unprotected oral or vaginal sex with
casual partners or strangers, and people buying
or selling sex. Of 73 cases diagnosed between
July 2002 and May 2003, 17 cases (23%) had

documented links with the commercial sex
industry. Eurosurveillance Weekly

West Nile virus reaches 
Navajo Nation

From its initial appearance during the summer of
1999 in New York City, West Nile virus has
reached the Navajo Nation after 2 horses tested
positive for the disease, including the first equine
case in Arizona. Word of the first evidence of the
virus in the Navajo Nation, which stretches from
the north western corner of New Mexico into
north eastern Arizona and south eastern Utah,
has raised fears that the mosquito-borne illness
might spread to humans as it enters its peak
season. In New Mexico, state public health
veterinarian, Paul Ettestad, has said more cases
can be expected — New Mexico became the
forty-first state to see a human case of the
mosquito-borne disease in July when a woman
in Valencia County was diagnosed with a mild
infection. ProMED-mail
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Global distribution of Chagas Disease.
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Report backs growth-
promotant ban
A recent report by the WHO on the use of
antibiotics in animal feed shows that the pork
and poultry industries can prosper without
using antibiotics to promote animal growth.
Concern about drug-resistant microorganisms

led Denmark to ban the use of antibiotics
for growth promotion in 1999. The

report, by an international
panel of experts in

veterinary medicine and
infectious diseases,

states that the ban
has had “no

serious negative
effects”. A

significant
reduction in

the levels of
antibiotic-
resistant bacteria
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in the farm animals was observed, although it
was also noted that stopping routine use of 
the drugs in pigs resulted in an increase in
diarrhoea, which ultimately required treatment.
WHO

Dengue alert in the Philippines

Regional health officials in the Philippines have
raised a region-wide dengue alert following
more than 360 admissions to hospital, with one
death reported since January. This alert has
been issued even as the Department of Health
of the Cordillera Administrative Region reported
that all health offices in the region have already
instituted measures to control the increasing
number of dengue admissions. It was also
reported that Ifugao province has the highest
number of dengue admissions with 132,
followed by Benguet with 68 cases. According
to health officials, most of the patients were
admitted at the start of the rainy season. 
(TDR) ProMED-mail

FMD outbreak in Zimbabwe

Agriculture officials in Zimbabwe reported a new
outbreak of foot and mouth disease (FMD) on
farms near Harare, weeks after an earlier
outbreak prompted a nation-wide vaccination
of cattle. Abdul Nyathi, Director of the
Zimbabwe Farmers Union, blamed the latest
outbreak on illegal cattle movements,
particularly by farmers taking up plots allocated
to them under the government’s controversial
agrarian reforms. The first outbreak in Harare
was reported at the end of July, and prompted
Mozambique and other regional countries to
ban beef imports from Zimbabwe. Zimbabwe
has been hit in recent years by a series of FMD
outbreaks, which has forced some of its main
meat importers, such as the European Union
and South Africa, to ban imports from the
country. ProMED-mail

In the news was compiled with the assistance 
of David Ojcius, Institut Jacques Monod,
Paris, France.

clinical trials5, as well as for progress in the development of vaccines and
immune interventions against pathogenesis1,6,7.

New Tools and Intervention Methods. New approaches for the charac-
terization of T. cruzi and its vectors have been applied in laboratory8,
diagnostic9,10, clinical11 and epidemiological studies, as well as in support
of disease control12. They have shed new light on the biology and genetics
of these organisms13,14, as well as on the genetics of the infected popula-
tion15, and strongly indicate that human infections are due to T. cruzi
subgroup II (REF. 16). A possible breakthrough in clinical management of
the chronic chagasic cardiomyopathy might involve the autologous
transplantation of bone marrow cells into the circulation; patients with
severe chagasic cardiomyopathy subjected to this therapy experienced
improvement of the cardiac functions of up to 30%, in one case occurring
one month after transplantation17.

New Strategies, Policies and Partnerships. A Southern Cone initiative to
eliminate the main vector, and interrupt transfusional transmission of
T. cruzi was launched by the health ministries in Argentina, Bolivia, Brazil,
Chile, Paraguay, and Uruguay in 1991. More than 2,500,000 houses were
sprayed with insecticide between 1992–2001. Uruguay and Chile were
declared free of vectorial transmission in 1997 and 1999, respectively, as
were 9 of the endemic states of Brazil in 1990, and 4 endemic provinces of
Argentina in 1991. Blood donor screening is mandatory in each of these
countries. The extension of this model to Mexico, Central America, the
Amazon and Andean Regions, however, will require adaptation and testing
of vector control strategies to suit local epidemiological conditions12,18.

CONCLUSIONS AND FUTURE OUTLOOK
The greatest risk to this improved trend in Chagas disease control comes
from the success that has already been achieved, as the need for continued
surveillance and selective interventions becomes less appreciated at the
political level19.

As the T. cruzi genome project (see Online Links) nears completion,
new approaches will become available for the identification and valida-
tion of new drug targets, early diagnostic indicators of infection and
vaccine candidates, and for the elucidation of the mechanisms underly-
ing host cell invasion, immune response and pathogenesis. The chal-
lenge will be to transform new knowledge into cost-effective, equitably
affordable interventions and to guarantee their access to the patients
and populations of endemic countries.
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A. O. Luquetti, P. Minoprio, A. Moncayo, L. Pontes-de-Carvalho, R. Ribeiro-dos-Santos, 
E. S. Schapachnik, G. Schmunis & B. Zingales. TDR/WHO, 20 Avenue Appia, CH-1211 Geneva,
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Online Links
FURTHER INFORMATION
T. cruzi genome project: http://www.tigr.org/tdb/e2k1/tca1
TDR: http://www.who.int/tdr
Access to this interactive links box is free online.
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