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Many scientists working in Mexico on Chagas
disease, Trypanosoma cruzi the kinetoplastid

protozoan parasite, the Triatominae or kissing bugs
(chinches) which vector the parasite, or the multi-
ple mammal reservoirs of the parasite and host/
blood source, are often asked why the country has
no specific program for a disease which causes 5-
6% of the country´s overall mortality, and creates
a disease burden of equal if not greater importan-
ce than HIV. We are at a loss to explain why many
public health officials (fortunately not all), have
chosen to diminish and obscure the available sta-
tistics regarding prevalence, which generally revol-
ves around 1.6% of the population (Guzman et al
1998, 2001), and which, following specific stratifi-
cation for vector presence and domestication, co-
mes very close to an estimated 2 x 106 seropositives
in the country (Ramsey et al 2003). Despite so many
years of constant denial regarding the prevalence
of dilated cardiomyopathy of chagasic origen in
Mexico (previous arguments and authority accep-
ted the prevalence of the parasite but not of the
disease), many primary health care and social se-
curity second level hospitals are now reporting
from 29% (Poza Rica, Veracruz), through 54% (Tux-
tla Gutierrez, Chiapas) and as high as 85% (Salina
Cruz, Oaxaca) dilated cardiomyopathies of T. cruzi
origin (Guillen et al. 2005, Moreno et al 2001, Oli-
vera et al 2006), complementing the high correla-
tion between mortality due to cardiac insufficiency
and estimated mortality due to Chagas disease
based on blood donor seroprevalence (p=0.000043,
r=98%, Ramsey et al 2003). Many regions are addi-
tionally finding higher rates of megaviscera than
expected, providing evidence that all chronic pha-
se clinical manifestations observed in South Ame-
rican patients, most of which are infected with T.
cruzi type II, are also seen in Mexican patients, prin-
cipally with T. cruzi type I, and that therefore we
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should expect no less than 30% evolution of lethal
pathology. If this assumption holds true, Mexico
has approximately 650,000 chronic cases, current-
ly under hospital or specialty care, and with an
average cost for cardiomyopathy of US$ 4280/
patient/yr (US$ 8184/patient megaviscera/yr) and
a 25% loss in life expectancy for this group, this
totals an estimated disability of US$3,160,000,000/
yr. Does the country have these resources to was-
te, when interventions to control Chagas vector
transmission have been proven time and again to
be some of the most cost-effective in public health
today (WDR 2004)?

This last decade has seen an explosion in basic
and applied research in Mexico regarding Chagas
disease, seroprevalence, vectors, parasites, preven-
tion measures, education programs, surveillance
systems, and chemical and social community-ba-
sed vector control. Most of these studies have been
funded by international sources, since a non-prio-
rity disease which must compete for reviewer in-
terest and knowledge alongside malaria and
especially dengue, simply has no chance unless
specific political interest awakens or prioritizes
research funding (several states targetted state re-
search funds through calls for proposals on Cha-
gas disease in 2006, although federal contributions
were not prioritized). Current evidence clearly in-
dicates a disproportionately higher disease burden
for Chagas as compared to other acute vector bor-
ne diseases (VBD, malaria and dengue), but VBD
program decisions are not based on this evidence.
In 2002, the Mexican Initiative for Surveillance and
Control of Chagas disease was convened for pu-
blic health personnel, academic, agro industry and
international organizations; in the workshop, cu-
rrent knowledge and capacity, recommendations
for immediate activities at all levels, and prelimi-
nary design of a Chagas disease program for the
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country were reviewed. Although workshop re-
commendations have falling mostly on impaired
ears, the impact of the studies and the Initiative
network of professionals from all sectors has evol-
ved, and local and state level public health person-
nel are beginning to dedicate time and independent
effort to generate further evidence, through the
collaboration, support, advise, diagnostic tools, and
training from academic groups in the country. The
time has come in Mexico to convene current tech-
nical and management capacity, and through con-
certed effort, develop and implement the
foundations of a Chagas surveillance and control
program. The critical mass of scientists, operatio-
nal personnel, institutional support, community
representation, habitat considerations and cultu-
ral perceptions must be brought together to opti-
mize resources, and advance the development of
effective and sustainable program strategies.

Epidemiological surveillance for Chagas disea-
se in Mexico currently includes the following ele-
ments: (a) Chagas is a reportable disease, although
only registry of acute or indeterminate cases is
possible with the current reporting system (not
chronic); (b) the disease continues to be categori-
zed as priority 2, behind malaria and dengue (prio-
rity 1), although nominally included with all
vector-borne diseases (VBD) in one of the country´s
16 priority prevention programs (no budget for
Chagas); (c) the National Center for Blood Trans-
fusion (Centro Nacional de Transfusión Sanguínea,
CNTS) has actively lobbyed for approval of regu-
latory changes, successfully mandating T. cruzi
screening in all blood banks in Mexico, although
publication of new guidelines has lagged 6 years;
current estimates suggest that only 12-20% of the
approximately 2.5 x 106 transfusion donations each
year are screened (there is no donor screening); (d)
the National Diagnostics and Reference Center has
assisted and directed establishment and quality
control of state public health laboratories, which
has promoted a greater awareness for diagnostic
capability within the states; (e) states which recog-
nize the burden of Chagas disease, are attempting
to establish long term surveillance; (f) there are no
activities for triatomine surveillance by VBD per-
sonnel, which would require massive training cam-
paigns since the level of knowledge regarding the
bugs and infestation is virtually non-existent in this
group. Incident cases are detected if at all passive-
ly, or fortuitously, and generally are associated with

populations collaborating on research projects and
due to the presence of one of the country´s han-
dful of Chagas disease academic groups. Indeter-
minate cases are usually detected in population
based seroprevalence studies or via transfusion
screening. Hospital scenarios are only now waking
up to the attributable risk for Chagas aetiology in
cardiac and internal medicine consultations, whi-
ch means that T. cruzi diagnostics are rarely reques-
ted, and even more rare as a tool in second level
hospital diagnostic laboratory. Chagas specific ac-
tivities are being conducted in some states where
its priority has been recognized, but there is no
evaluation of these activities, they are not conduc-
ted the same way in all states, and there is no uni-
fying criteria for their use or application. Other than
isolated activities, there is no conceptual fra-
mework for Chagas disease surveillance or control
at the federal level in Mexico today.

From an operational perspective, any success-
ful Chagas surveillance and control program must
prioritize transmission components. An estimated
96% of parasite transmission (rural and urban) oc-
curs via one of the triatomine vectors (18 present
in Mexico), which dictates the need to primarily
target vector transmission, with efficient and cost-
effective vector control interventions. This does not
mean obviating interventions preventing seconda-
ry transmission modes (transfusion, congenital,
transplant) or establishing the follow-up care of
chronic cases. However, the ecology and biology
of parasites, vectors and reservoirs, and the socio-
logy of human populations combine to form a spe-
cific Chagas transmission niche, which is totally
particular to Mexico, and which provides insight
into the dynamics of transmission, and therefore
potential intervention opportunities:
• Triatomines are widely distributed in the coun-

try (9 primary vectors)
• Infestations are rural and urban, and appear

limited by human housing density (i.e. quick
adaptation to a gamma of, yet limited, domes-
tic habitats)

• All epidemiologically relevant vector species
are in the process of domestication

• Crowding indices for mexican triatomines are
lower than in SA (i.e. fewer bugs/house, often
< 20/house vs 2000 in SA)

• T. cruzi infection in triatomines is usually high
compared to SA (> 30%).
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• T. cruzi lineage I is the most common in Mexi-
co (> 98%), vs. lineage II in SA

Diagnosis of pediatric acute cases is not curren-
tly standardized in Mexico, and commercial kits have
high false negative rates for this group, yet a general
high false positive rate in overall population.

There is a significant difference between the
perception of and real infestation by individuals,

Inhabitants who have information about the
vectors and/or disease have 2.4 times less proba-
bility of having an infested house.

The bug bite for at least most of Mexican vec-
tors leaves a very obvious and recognizable infla-
mmatory process, based on size, itchiness, and
duration, all of which are very specific and unique
to the bug species: the chinchoma (may or may not
contain parasite).

In general, over 60% of rural populations re-
cognize the bugs, but are not aware of their danger.

Between 65 and 87% of healthcare personnel
have no knowledge of Chagas disease, its trans-
mission, vectors, diagnosis or treatment.

Primary questions to address for epidemiolo-
gical surveillance of Chagas disease are: (1) where
are the vectors? (2) how and where are acute cases
detected? (3) which blood donation is positive? (4)
how many babies are born with infection? and (5)
how many chronic cases are there and how are they
been diagnosed and treated? The need to monitor
these key aspects of Chagas disease transmission in
order to measure risk and prevalence, translates into
key elements for any Chagas surveillance system:
• Define precise and minimal indicators for risk

of transmission (only 2: infestation and infection)
• Develop community-based monitoring activi-

ties in collaboration with populations (for both
infestation and infection)

• Develop community awareness campaigns,
and to complement in-service training of all
healthcare personnel,

• Develop an intersectorial program with com-
munities and supervised by primary health-
care services to assure sustainable surveillance
activities,

• Develop and maintain surveillance for chro-
nic cases in 1st and 2nd level hospitals of all
health care systems,

• Develop an efficient information system whi-
ch permits all levels (local, health, civil autho-
rity) to register and access all surveillance data,

spatial risk analysis, and reports, for efficient
program planning and long term analysis of
efficacy and needs for alternative strategies.

Since the key to all sustainable Chagas survei-
llance and control programs in the Americas is the
sociocultural acceptance of activities, a primary and
priority operational requirement is the transfer of
information to the communities, and their colla-
boration and co-responsibility in the development
of program design and implementation. All the
information available regarding transmission dy-
namics, parasites, and vector movement among
potential habitats (sylvan, perturbed, domestic),
must be transferred and offered to community co-
llaborators in a way that the information is easily
absorbed into traditional and perceived compo-
nents of the populations daily activities. While ru-
ral populations have more specific personally
adquired spatial and dimensional concepts of their
environment, urban populations are earlier accus-
tomed to certain informational based secondary
knowledge. It is obvious that educational and tra-
ining tools must therefore take these differences
into consideration, as well as use this heterogenei-
ty to focus effective communications. The topics
of information transfer and training are also key
factors for compliance and adequate attention by
healthcare personnel to the communities; most
healthcare personnel have even less information
regarding the disease and its transmission than
endemic populations. Development of training
materials and workshops for these personnel, must
parallel training and initiation of surveillance acti-
vities with the communities, so that all sectors su-
pport program elements in the same space and time
framework.

The two key indicators for all surveillance acti-
vities are (1) risk for housing infestation (exposure)
by a vector, which includes the ability by popula-
tions to recognize and detect the vector in the do-
mestic habitat, and (2) risk for infection, a direct
resulting of a bug bite, and hence in at least over
87% of acute cases, the appearance of a sentinel
event, the chinchoma. In the first case, the risk for
domestic infestation begs a larger issue which is the
distribution and dispersion of all vector species on
a macroecological scale. Recent studies regarding
the ecological niche of the vectors has now resulted
in the development of prediction models to define
and stratify the potential and real probability for

Estrategias de control de las enfermedades transmitidas por vector



E294 salud pública de méxico / vol. 49, edición especial, XII congreso de investigación en salud pública

Simposio XIV

presence of a given vector species over the landsca-
pe, and across the entire country. Along with the
need to continue the study of the niche defined by
the vector transmission event and the overlap
among potential habitats, we currently have a com-
plete stratification of high, medium and low risk
communities for vector transmission, over the whole
country and at the community scale. These tools are
currently being included in an online virtual atlas
of risk for vector presence in domestic habitats,
which will be accessed in public domain, and whi-
ch can give a highly accurate probability of risk for
vector transmission for all communities, counties,
states and regions in Mexico to anyone registering
in the system (Ramsey, personal communication).
Availability in the future of domestic entomologi-
cal indicators, which in real terms should include
standard intradomicile and peridomicile infestation
indices, as well as the density index, will provide
new variables to include in prediction models of
transmission risk, thereby developing continuous
improvement and evolution of surveillance and pre-
dictive tools. The Virtual Atlas also has the capabili-
ty to register and store remotely uploaded data such
as collection site, photographs and epidemiological
data so that central databases can automatically
optimize potential sources of information. Interpha-
se between survey tools and sample registry per-
mits remote communities and healthcare personnel
with internet capability to export collection infor-
mation and sample sending, while also accessing
results of these collections once analyzed by colla-
borating laboratories (academic or healthcare, even-
tually). Data collected by communities can be
uploaded in user friendly schematic and symbol
dominated formats (for non-spanish speaking po-
pulations), and the system can generate reports, and
tracking graphics to represent surveillance efforts,
and results of prevention or control activities. This
system empowers communities to manage, run,
analyze and monitor key indicators for Chagas
transmission risk with or without healthcare sector
support, although any effective and sustainable pro-
gram will obviously require the technical support
and collaboration of healthcare and additional sec-
tors (agricultural, environment). Translational re-
search required to implement this system, involves
establishing a priority for Chagas disease preven-
tion within community traditions and practices.

The second key indicator for surveillance is the
risk of infection. As summarized above, Mexican

triatomine species have certain particularities whi-
ch demonstrate their guiding opportunism, which
coincidentally confers weakness and susceptibili-
ty to ordinary vector detection and control me-
thods. Mexican triatominos produce a highly
distinctive inflammatory process, due to the aler-
gic activity of salivary proteins, with or without
the presence of T. cruzi. This inflammation is tota-
lly distinct from the bite of all other hematopha-
gous insects, and correctly recognized in
population as young as 6 yrs old. This sentinel
event of infection risk, visible, irritating and las-
ting one week, provides an opportunity to seek
allopathic or traditional medical support in the
acute phase. Lack of comparable indicators in SA
has resulted in acute case detection in an estima-
ted 0.1% of infected individuals. By using this in-
dicator in community based programs, one can
focus resources by serologically surveying not all
the population, but rather those recognizing spe-
cific risk of infection via the manifestation of a chin-
choma, or obviously direct evidence of a bug bite.
Instead of the 0.5 to 5% seroprevalence common in
general populations, self reporting based on the
chinchoma gives prevalence from acute infections
averaging 10%, while one finds 30% seropositivity
for indeterminate and/or chronic cases (reporting
chinchoma or bite 10-20 yrs earlier). Although one
cannot use these data for age specific seropreva-
lence in the complete population, the self-recogni-
zed risk which leads an individual to seek
diagnosis, is an important step to link local
knowledge and perceptions to disease risk, and co-
responsibility. One can graph potential age-related
exposure by the age of those reporting chinchomas,
while identification of seropositive inhabitants
permits establishing medical follow-up procedu-
res for chagasic patients, and defines a key com-
munity focus group. Work with self-recognized
exposed, and seropositive individuals, is now be-
ing explored as the nucleus for community based
and sustainable chagas surveillance and preven-
tion programs. The window of opportunity for
treatment using current pharmacological agents
(Nifurtimox and benznidazol) is principally the
acute phase of the disease with reduction to less
than 65% therapeutic efficacy as time progresses.
If we develop simple recognition and reporting
systems which serve in the surveillance of control
activities and timely diagnosis, we can optimize
the potential for parasitological cure.
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While “political” awareness regarding Chagas
disease mounts within the Mexican healthcare
community, academic groups continue to be acti-
vely engaged with local communities and isolated
healthcare professionals to fill the void of informa-
tion regarding disease transmission and outcome,
and translate basic information into operative tools
for preventive or curative control of the disease and
parasite transmission. As long as there is no offi-
cial recognition of the Chagas disease burden, and
no rationale guidelines for disease control, resear-
ch groups will continue to develop evidence and
methods to one day implement surveillance and
control as part of a national program. If true colla-
boration and co-responsibility among communi-
ties and all public and private sectors existed, the
country could optimize resources and knowledge
to move towards a preventive rather than a curati-
ve policy for Chagas disease in Mexico.
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