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Active Transmission of Human Chagas Disease in Colima Mexico
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Despite effortsto eradicate American trypanosomiasis (AT) and Chagas disease fromthe Americas, there are till
areas of active transmission that can eventually become a source of reinfection in previously controlled regions.
Mexico could be one of those areas, where there are no formal preventive control programs despite the presence of
communities infested by Triatominae bugs infected with Trypanosoma cruzi. This study explored the prevalence of
T. cruzi infection in 405 habitants of 17 communitiesin the state of Colima, on the Pacific Mexican coast, through a
seroepidemiological probabilistic survey. The results revealed a point seroprevalence of 2.4% positive for anti-T.
cruzi. Inaddition, 2 clinical cases of chronic and 2 of acute Chagas disease were detected in the explored commu-
nities. These findings confirm the risk of active transmission of AT in Western Mexico, especially in rural and
suburban communities infested with intra-domestic triatominae, where control programs should be implemented.
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American trypanosomiasis (AT) isaparasitosis char-
acteristically found in certain wild mammalson the Ameri-
can continent, caused by the protozoan Trypanosoma
cruzi (Mastigophora, Kinestoplastidae). This parasitosis
can eventually affect man causing Chagas disease mani-
fested in an acute form, with persistent fever accompa-
nied by cutaneous lesions (inoculation chagoma), ocular
manifestations (Romafia ssign), lymphadenopathy, cardi-
tis or alterations to the central nervous system and is
often confused with many other febrile diseases (WHO
2000, Moncayo 2003). Up to 30% of the peopleinfected
with AT can develop a chronic form of Chagas disease
affecting the heart, digestive tract or peripheral nervous
system, generally with an inexorable evolution towards
fatal complications (Prata2001). Ingeneral, at the begin-
ning of the chronic phase of the disease exists the inde-
terminate form, in which anti-T. cruzi antibodies are
present, but without any clinical manifestations. Most
people affected by AT are discovered in this phase (Dias
etal. 2003).

The most common route of infection in humansis by
contact with defecations contaminated by T. cruz, ex-
creted by triatomine bugs, haematophagous insects be-
longing to the subfamily triatominae (Reduviidae, Hemi-
ptera). Thereforethe main risk factor for the transmission
of Chagas disease is the presence of these insects, in-
fected by T. cruz in human dwellings (Cohen & Gurtler
2001), although recently the importance of transplacental
transmission (Nisidaet al. 1999) aswell asthrough blood
transfusions (Schmunis 1999) has been emphasized.
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The presence of housing infested by triatominae con-
tinues to be a prevalent condition in extensive areas of
Latin America, especially in rural or suburban communi-
ties, whereit isestimated that there are 16,000,000 people
infected with AT, of which possibly 3,000,000 suffer from
achronic form of Chagas disease. This has represented a
large social burden for theentireregion (WHO 2000), and
for this reason, in 1998, the World Heath Organization
approved the resolution WHA 51.14 with the purpose of
eliminating the transmission of thisdiseasefromthe Ameri-
can continent (WHO 1998).

Thanks to the South Cone and Andine countries ini-
tiatives, it has been possible to noticeably reduce the
Chagastransmission in almost all of the South American
subcontinent. However, in most northern regions of Latin
America, including Mexico, the situation of Chagas dis-
easeis still uncertain. In accordance with the WHO clas-
sification of endemic countries, Mexico is placed in group
2, which refersto those countries that do not have formal
control programsin spite of the presence of AT transmis-
sion (Moncayo 2003). Thisisfundamentally due to the
fact that AT is not considered to be a public health prob-
lem and the epidemiological studiesrealizedintheregion
appear to beincomplete (Sosaet al. 2003).

According to recent reviews on the state of the trans-
mission of Chagas disease in Mexico, estimates show a
prevalence of 0.3 in the large urban zones up to 15 % of
infection by T. cruz in rural communities of southern
states of Chiapas and Oaxaca (Velasco Castrejon et al.
1992, Guzman Bracho 2001, Flisser et d. 2002). By thiswe
can assume that there are around 1,600,000 people who
are carriers of this parasite infection, even though the
recognition of clinical cases barely reaches 441 casesin
the entire country (Dumonteil 1999). On the other hand,
the incidence of this disease has scarcely been explored
in some areas of the country, such as Jalisco where it
reaches up to 2/1000 people annually (Contreras et a.
2000). Meanwhile the presence of the acute disease has
been practicaly nil for thelast 10 years (Lozano Kasten et
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al. 1993). This situation has conditioned the sanitary au-
thoritiesto minimize the need to implement expensive con-
trol measuresfor arelatively insignificant health problem.
However, it is possible that a significant amount of pa-
tients with Chagas disease are actually “masked” among
patients with heart disease (in the chronic phase) or with
afever of uncertain origin (in the acute phase), and are
not registered by the health systems, due to a lack of
clinical suspicion, or lack of adequate diagnostic resources
inareasinfested by triatominae (Dumonteil 1999, Ramsey
& Schofield 2003).

The state of Colima, located on the Mexican Pacific
coast isan areawhere the presence of triatominae infected
by T. cruz has been identified in close contact with hu-
man dwelling areas (Espinozaet a. 2002), reason for which
it isfeasible to find active transmission of AT and cases
of Chagas disease in this area. In spite of this assump-
tion, there are only reports of one patient being diag-
nosed with Chagasic megaesophagus (Prieto et a. 2000)
and other isolated anecdotal cases of unproven Chagasic
cardiomyopathy in Colima. The objective of thisstudy is
to explorethe prevaence of AT inthe population of Colima,
and at the same time identify the presence of Chagas dis-
ease among agroup of inhabitants bel onging to the stud-
ied communities. Theseresultscould contribute towards
obtaining amore complete panoramaof the actual state of
this disease in Mexico and collaborate in this way, with
the Central American eradication initiative. The recogni-
tion of active focal points of transmission of AT is very
important in order to detain the persistent transmission of
the disease, whether it be through blood donors, or the
reinfestation of previously cleared zones by infected
triatominae.

MATERIALSAND METHODS

The study consisted in a seroepidemiological proba-
bilistic survey of a population base, taken along a north-
south transect of the state of Colima (between 18°56’ to
19° 23'NL,and 103°35' t0 104°02' WL). Thetransect cov-
ers an area of approximately 600 km? and includes the
largest concentration of human settlementsin the region
(Figure). Seventeen communitieslocated withinthisarea,
were selected and classified as urban or rural according
to the criteria set by the Instituto Nacional de Estadistica
Geografiaelnformética(INEGI 2000). They wered so Strati-
fied, according to their ecological characteristics, in two
categories: (a) high ecotope between 500 and 1200 m above
sealevel, withasemicalid humid climate ACw, and (b) low
or coastal ecotope, lessthan 490 m above sealevel witha
hot and dry climate BS1 (h’), following Kdepen's modi-
fied classification (CGSNEGI 1992). Inthe 17 communi-
ties, atotal of 218 dwellingswere surveyed. The commu-
nities and dwellings were selected randomly and in pro-
portion to the number of inhabitants. Insomerural locali-
ties, the number of sampleswasrelatively high, duetothe
fact that several rural communities, dispersed within a
radiusof 5 km, wereincluded in the samelocality. Ineach
dwelling, an entomological survey was conducted in
search of triatominae, following the hour-man-house
method proposed by Schofield (1978). The collected speci-
menswere classified according to the criteriaset by Lent
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and Wygodzinski (1979). At the same time, some of the
inhabitants were surveyed and a 5 cc venous blood
sample taken from the forearm was collected from each
person. The blood was centrifuged, serum was obtained
and stored at —20°C until processing. The number of
people surveyed was calculated based on an estimated
national prevalence of 1.6% (Velasco Castrejon et al. 1992,
Guzman 2001) with an absolute precision of 1.2%, esti-
mating this asamedium point between thelarge variation
observed along the country (for example 0.3% in Colima
to 17% in Chiapas) which provided the recommended
number of 420 individuals (EPIDAT 1997). This phase of
the study was performed during the period January 1998
to August 1999 and was part of a study on the epidemiol-
ogy of Chagasdiseasein Colima.
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Mexico and the state of Colima

During this survey, 61 people with clinical patterns
suggestive of Chagas disease were included separately.
These cases were both acute, manifested by fever of un-
certain origin for morethan aweek, accompanied by cuta-
neous lesions such as probabl e inocul ation chagoma (in-
durated, erythematous or brown nodules), lymphaden-
opathy or acute myocarditis; and chronic, among patients
with chronic heart disease. These peoplewere al inhabit-
ants of the surveyed areas, referred by neighbors or by
physicians from the community and their clinical status
was verified by aninternist who participated in the project.
They were recorded at their address during the survey, or
in public hospitalsin the city of Colima, belonging to the
Secretary of Health (SS) and the Mexican Institute of So-
cia Security (IMSS).

In each case, the following data was registered: age,
sex, current, and previous places of residency, aswell as
history of exposureto bugsat home. Peopleolder that 70
years old, with ahistory of diabetes mellitus, HIV infec-
tion, blood transfusions, or that had lived less than 5
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years at their present address, were excluded. A venous
blood sample was collected from each of them and the
separated serum was stored at —20°C before analysis.

In each of the stored serum samples, the presence of
anti-T. cruzi antibodies was determined, with an indirect
hemagglutination test, diluted with 2 mercaptoethanol
(IHA, Chagatest, Wiener labs, Argentina) intriplicate test-
ing. In the case of positive samples (titers equal to or
higher than 1:8 with 2ME), a second confirmatory test
was performed, with indirect immunofluorescence anti-
gen test (11F), or with Western Blot (WB), following the
guidelines proposed by Monteon et al. (1997). Twelve
serum samples were analyzed with the polimerase chain
reaction (PCR RAPDStest), using TC3 and TC4 primers
from kinetoplastic T. cruzi DNA, according to the recom-
mendations made by Kirchhoff et al. (1996). In the sus-
pected acute cases a blood smear by the microhematocrit
concentration method (Feilij et a. 1983) and hemoculture
of 1 ml of blood in LIT and biphasic NNN medium was
obtained. These cultureswererevised at 2, 6, 14, 30, and
60 days after incubation.

This project was approved by the Institutional Com-
mission for Investigation and Bioethics of the Secretary
of Health of Colima, asaminimal intervention protocol.

The data was analyzed with contingency tables using
the EPIDAT 2.0 program (1997) and the correlation be-
tween the presence of AT and the ecological and demo-
graphic variables was estimated by Poisson regression
withthePEPI v. 4.0 program (Abramson & Gahlinger 2001).

In each casethe confidenceinterval to 95% (Cl), rateratio
(RR) and the regression coefficient is expressed.

RESULTS

Tablel showsdatacorresponding to the 17 communi-
ties explored during the first phase of the study. In total,
405 blood samples were collected in the 218 homes sur-
veyed, of which 10 resulted positiveto IHA; 4 of them at
titers higher than 1:16 and 6 with dilutions 1:8. Of the 12
serum samples analyzed with the PCR test, 4 resulted to
be positive, al of which hadtitersof IHA = 1:8 (2in Colima:
Villa de Alvarez, 1 in Cuauhtémoc, and the other in El
Trapiche) while of the other 8 negative samples, only 1
resulted with IHA > 1:16 in thelocality of Alcaraces, which
was nonethelessincluded in the table. All of the positive
caseswerefound in the high ecotope (10/321) whileinthe
low coastal areatherewere not any positive serum samples
among the 84 samplesthat were collected. The same Table
| showsthe entomological findingsby locality, which have
been presented in more detail in a previous publication
(Espinozaet al. 2002), aswell asthe correlation between
theindex of triatominae per house and the presence of TA
infection in each locality, analyzed by Poisson regres-
sion.

Table Il shows the distribution of the sampled indi-
viduals by age group, gender, and those having previ-
ously received blood transfusions, with their respective
correlation estimates by Poisson regression.

During the second phase of the study, between 1998

TABLE |
Data corresponding to 17 explored localities (see location on map)
Kind of Popu- Sampled Bugsy/ Sampled Positive
Locality community  Ecotope lation & houses house sera (IHA = 1:8)
Queseria Urban High 8130 7 043 13 0
Montitlan Rural High 850 3 0 4 0
Buenavista Rural High 1800 4 0 19 1
Cuauhtémoc Urban High 8154 28 5.53 42 3¢
Alcaraces Rural High 1800 4 0 10 1
Chiapa- Ocotillo Rural High 2760 13 13 18 0
Joyitas Rural High 2300 9 0.66 10 0
El Trapiche Rurd High 2842 4 1.25 25 1¢
Nogueras Rural High 3560 10 14.0 23 2
Comaa Urban High 8273 12 1.08 17 0
Zacuapan Rurd Low 3650 2 0 3 0
Colima- VilladeAlvarez Urban High 186,700 61 1.28 140 2¢
Coquimatlan Urban Low 11,852 4 0.2 18 0
LosAsmoles Rura Low 785 4 0 4 0
Tecolapa Rura Low 1760 2 0 8 0
Cofradiade Juérez Rura Low 4600 6 0 9 0
Armeria Urban Low 15,380 29 0.38 41 0
Total 11 Rural 11 High 218 1.96P 405 104
6 Urban 6 Low

a: estimated from the Areas Geogréficas Basi cas (AGEB) of the INEGI (Scince 2000); b: 59 houses resulted infested with 419 bugs,
peri and intradomestic: 131 adults of Triatoma phyllosoma pallidipennis (Stal, 1872), 76 adults of T. p. longipennis (Usinger, 1939),
and 222 nymphs of Triatoma sp. For more details see Espinozaet al. (2002); ¢: cases confirmed by PCR test; d: point seroprevalence
of 2.47% (Cl 95%: 1.0-3.9). Correlation between positive case and the rate of bugs per house in each locality using the levels of: O-
1.1; 1.2-2.0 and > 2.1 bugs/ house, by mean of univariate Poisson regression: Coefficient = 0.16, RR=0.022 (Cl 95%: 1.05-1.33), p

Wald = 0.0022, for the third level (> 2.1 bugs/ house);
immunofluorescence test

IHA = 1:8: positive indirect hemaglutination test; IHA: indirect
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TABLE Il
Demographic characteristics of the people surveyed in the 17
localities
Sampled Positive

Variable people to IHA Proportion
Sx
Mae 134 1 0.74%
Femde 271 9 3.32%2
Age
2-5 years 21 1°¢ 4.76%
6-15 e 1 1.3%
16-30 107 4 3.7%
31-40 78 2 2.56%
41-50 46 1 2.17%
51-65 76 1 1.31%b
Transfussion
Yes 38 1 2.21%
No 367 9 2.45%

a: correlation between positiveindirect immunofluorescence test
(IHA) and sex: Coef = 1.41; pWald = 0.15; RR = 4.45 (Cl 95%:
0.56-35.12); X2 for themodel = 2.94; p =0.086; b: correlation of
IHA with age in each level: Coef = 1.28; p Wald = 0.27; x2
Pearson’sfor the model =0.32; p=0.57; adjusted correl ation by
sex: Coef = 1.1; pWald = 0.13 (mean agein men = 38.2; Cl: 32-
43; inwomen = 36.4; Cl: 31.3-42.4); c: atwo year girl positiveto
IHA 1:16

and 2000, 61 patientswith clinical patterns suggestive of
Chagas disease were detected. Of them, 23 corresponded
to patients with chronic heart disease, 18 with fever of
uncertain origin, and 20 people with cutaneous lesions
suggestive of achagomaat the site of presumed triatomine
bite. Twenty-eight of these samples were obtained in the
suburban areas of Colima-Villa de Alvarez, 5 in Cua-
uhtémoc, 8 in Coquimatlan, 8inArmeria, 2in Joyitas, 2in
Cofradiade Juérez, 2in Chiapa-Ocaotillo, and 2 in Queseria.
Thirty samples were taken in the community, 22 in the
Regional Hospital of Colima, belonging to the Secretary
of Health, and 9 in the General Hospital Zone No. 1 of the
IMSS.

Of these 61 patients, the IHA test resulted positive
(titer = 1:32) in 5 cases (8.2%) and in 4 of them aconfirma-
tory test was obtained, 1 by the PCR test and 3 by I1Fand
WB as shown on Table I1l. The parasite was not identi-
fied in any of the patients by means of blood smears or by
hemoculturein NNN culture medium.

Chagas Disease in Colima, Mexico = Rafael Coll-Cardenas et al.

DISCUSSION

The present study confirms the presence of transmis-
sion of AT in the state of Colima, Mexico, with a point
seroprevalence of 2.4%, noticeably higher than the ex-
pected for the national mean and than previous studiesin
the region (Velasco Castrejon et al. 1992). Although the
indirect hemagglutination test, at titers of 1:8, isnot con-
sidered in the diagnostic criteria for Chagas disease, the
dilution with 2-ME increases considerably its sensitivity,
meanwhile the cross-reactivity with other haemoflagelate
infectionsin Mexico, likeleishmaniasisor other trypano-
somiasis is quite improbable. Therefore several authors
validate these titers as positive indicators of anti-T. cruzi
antibodies (Velasco Castrejon et al. 1992, Sanchez Guillén
et al. 2002). The community cases detected by thismeans
could reflect an asymptomatic infection, possibly in the
indeterminate phase of the disease.

The presence of seropositive individuals showed a
significant correlation with the proportion of triatominae
per house in the explored communities, especially where
more than two bugs per house were found. This appears
to be alogical phenomenon when triatominae infected
with T. cruzi are found inside the dwelling (Cohen &
Gurtler 2001). However, until now this finding had not
been documented for this part of the country, nor for the
complex Triatoma phyllosoma species, endemic to all of
the central-occidental region of Mexico, which have
provento be an effective vector for AT (Martinez Ibarra et
a. 2001).

The significant coincidence of intra-domestic
triatominae with the positive cases of AT, both asymp-
tomatic and clinical, all of which are located in rural or
periurban areasin the high ecotope, between the cities of
Colima, Villade Alvarez, and Cuauhtémoc, suggeststhat
the transmission of AT is focalized in rural or recently
urbanized human settlementsin certain well defined geo-
graphic environments, where the natural nesting places
for triatominae are disturbed (Ramsey & Schofield 2003).
In this case the triatominae belonging to the phyllosoma
complex are considered sylvatic species, but particularly
able to adapt to human habitats (Lent & Wygodzinski
1979, Martinez Ibarra et a. 2001, Espinoza et a. 2002),
especially in the semicalid ecotope between 400 and 900
m above sea level. Thisis why it is recommended that
preventative programs be centered on such communities
at risk, which should be identified at the first opportunity
by entomological surveys, ecological characteristics, and

TABLE Il
Characteristics of the seropositive patients with clinical suspicion of Chagas disease
Case  Locality S Age Clinical Dx Triatominae®  IHA PCR® WB IF
1 Colima Femde 9 Fever, chagoma Yes 1:32 + nd nd
2 Colima Femde 7 Fever, carditischagoma Yes 1:32 nd + +
3 VilladeA. Femde 49 Cardiomiopathy, mitral insufic. No 1:32 nd + +
4 VilladeA. Male 42 Cardiomiopathy, hearth failure Yes 1:32 nd + +
5 Colima Male 33 Fever, anemia, hepatomegaly nd 1:32 nd - -

a: it refersto the presence of triatomine bugsin the house when this was examined; IHA: indirect hemaglutination test and itstiter;
PCR: polimerase chain reaction with primers TC3 and TC4; WB: western blot test; 11 F: indirect immonofluorescence antigen test; nd:

not done
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by demographic growth projections, before the appear-
ance of Chagas disease in people. Recognition of areas
infested by sylvatic triatominae in the process of adapta-
tion to human domestic environments and active trans-
mission of Chagas disease in Mexico will contribute to
more rational and efficient planning, through vector con-
trol campaigns and community education focused on risk
areas. Atthesametimeit could reduce the probability of
the exportation of infections to areas that are, up until
now, problemfree.

Of the 10 individuals who resulted positive, 9 were
women and 1 was a man, even when both groups had
similar age and geographic distribution. Although not sta-
tistically significant, this suggests that women are more
proneto become infected, possibly dueto spending more
time in the home, in contact with the insect vector. There
was no significant correlation between age and infection.
Inthissense, it isremarkable the presence of one asymp-
tomatic 2 years old girl. Thisfinding, added to the pres-
ence of very suggestive cases of acute Chagasin another
2 girls, and in an adult with fever and hepatomegaly, al-
though not confirmed by parasitemia, but positivefor |1 F
and PCR, that are considered strong evidence of acute
Chagas disease by some authors (Afiez et al. 1999, Antas
et a. 1999), verifies the assumption that there is active
transmission of AT and human Chagas diseasein Colima.
For this reason, acute Chagas disease should be consid-
eredinthedifferential diagnosisof persistent fever, espe-
cially in cases accompanied by systemic manifestations
in areaswhere domiciliated triatominae are detected.

The 2 cases of cardiomyopathy accompanied by heart
failure, 1 of them with mitral valveinsufficiency, possibly
due to dilatation of the valvular ring or to alesion of the
papillary muscles, as has been reported in cases of
chagasic cardiopathy (Almeida et al. 1992) indicate that
chronic Chagas disease possibly plays an important role
in the etiology of cardiac pathology in al of Western
Mexico, an assumption previously addressed by other
authors (Lozano Kasten et al. 1993). These findings em-
phasize the need for more extensive studies to identify
Chagas disease among cardiac patientsin thisarea, which
up until now has not been routinely done by physicians,
due to thelow clinical suspicion and the difficulty to ob-
tain aconfirmatory diagnosis.

With these kinds of strategies our country would be
ableto increaseits participation as amember of the Cen-
tral American initiative to interrupt the transmission of
Chagas disease, in accordance with the World Health
Organization’srecommendations.
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