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Chagas Disease Is an Independent Risk Factor for Stroke
Baseline Characteristics of a Chagas Disease Cohort

Jamary Oliveira-Filho, MD, PhD; Leila C. Viana; Rodrigo M. Vieira-de-Melo; Frederico Faiçal, MD;
Jorge A. Torreão, MD; Flávio A.G.A. Villar, MD; Francisco J.F.B. Reis, MD

Background and Purpose—Chagas disease (CD) is frequently associated with cardioembolic stroke in South America. Our
objective was to identify the predictors of stroke in a region where CD is endemic.

Method—We screened 305 consecutive cardiopathy patients. Significant predictors of stroke in univariable analyses were
included in a multivariable model.

Results—Stroke was more frequent in CD (15.0%) compared with other cardiopathies (6.3%; P�0.015). Other predictors
of stroke in univariable analyses were previous diabetes or cardioversion and use of amiodarone, antiplatelet agents, and
warfarin. In multivariable analysis, remaining predictors of stroke were CD (odds ratio [OR], 1.09; 95% CI, 1.02 to
1.17), cardioversion (OR, 1.07; 95% CI, 1.02 to 1.13), and diabetes (OR, 1.12; 95% CI, 1.01 to 1.24).

Conclusions—In conclusion, CD is a risk factor for stroke, independent of systolic dysfunction or presence of cardiac
arrhythmias. (Stroke. 2005;36:2015-2017.)
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Chagas disease (CD) affects 16 to 18 million people in
Latin America.1 In the United States, rare cases have

been reported in immigrants, and vectors have been identi-
fied,2,3 but prevalence is likely underestimated because
screening for the disease in stroke patients is not routine
practice.

Recently, an association between various infectious agents
and stroke has been described.4,5 In CD, stroke has been
identified in patients without clinical signs of cardiopathy,6

raising the possibility of other operative mechanisms. In the
present study, we aimed to describe predictors of stroke in
patients with various cardiopathies, in a region where CD is
endemic.

Patients and Methods
We studied consecutive patients in a cardiomyopathy clinic. Patients
were enrolled if they had clinical signs suggestive of cardiomyopathy
and a transthoracic echocardiogram available within 1 year of study
entry. After informed consent, patients underwent a standardized
evaluation by a cardiologist, with the following collected prospec-
tively: age, gender, history of diabetes or hypertension, alcohol abuse
defined as daily alcohol use, current smoking status, history of
coronary artery disease, coronary artery bypass grafting, permanent
cardiac pacer use, cardiac arrest, medications currently used, elec-
trocardiogram (ECG), echocardiographic data, and admission blood
pressure. Additionally, cardiologists screened for stroke using the
Questionnaire for Verifying Stroke-Free Status.7 Patients with pos-
itive screening underwent an evaluation by a neurologist who
confirmed stroke status. Cardiomyopathy was defined by the pres-
ence of low ejection fraction (EF) on echocardiogram (�40%) or a
borderline-low EF (40 to 49%) plus signs of cardiac dilatation (left

ventricle systolic diameter �45 mm and left ventricle diastolic
diameter �55 mm). CD was confirmed by appropriate serologic
assays. We then compared each variable between patients with or
without stroke on enrollment. All patients are being followed in a
cohort study, which was approved by the local research ethics
committee.

For univariable analyses, Student t test was used for continuous
variables, and Fisher exact test for categorical variables, with
P�0.05 considered significant. Logistic regression was used for
multivariable analysis, including variables with a possible associa-
tion (P�0.1).

Results
We enrolled 305 patients between February 2002 and Febru-
ary 2003. Mean age was 53�12 years (179 males). CD was
the main etiology of cardiopathy (52%). History of hyperten-
sion was the most frequent cerebrovascular risk factor
(47.7%). Stroke was present in 32 (10.5%) patients, more
commonly in CD (15.0%) than in other cardiopathies (6.3%;
P�0.015). In 60 patients without evidence of systolic dys-
function (EF�50%), stroke was present in 6 of 39 (15.4%)
patients with CD and only 1 (4.8%) patient with other
cardiopathies (P�0.404). Patients with CD had a similar
frequency of atrial fibrillation and history of cardioversion as
non-CD patients. Apical aneurysm with thrombus was only
present in patients with CD.

Variables associated with stroke in univariable analyses
(Table 1) were history of diabetes, CD, or cardioversion, and
use of amiodarone, antiplatelet agents, and warfarin. Echo-
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cardiographic findings did not differ between patients with or
without stroke.

In multivariable analysis (Table 2), remaining predictors of
stroke were CD (odds ratio [OR], 1.09), cardioversion (OR,
1.07), and diabetes (OR, 1.12). Because medication use was
probably consequence and not a cause of stroke in this
population, we did not include these in the final analysis. If
we excluded patients with concomitant CD and either hyper-
tension or diabetes from the analysis (n�48), CD still showed
a trend as a significant predictor of stroke (OR, 1.07; 95% CI,
0.99 to 1.15; P�0.068).

Discussion
CD remains an important cause of cardiopathy in South
America. The presence of apical aneurysm and intracardiac

thrombus are hallmarks of the disease, making CD a highly
embolic condition.8

The main finding of our study was an independent associ-
ation between CD and stroke. Previously, neurological man-
ifestations of the chronic form of CD have been attributed to
embolic phenomenon.8 However, case series have reported
stroke in patients with CD without clinical evidence of
cardiopathy.6 A case-control study also established CD as an
independent risk factor for stroke but did not correct for
presence or severity of cardiac disease.9 In our patients,
stroke was frequently present in patients without evidence of
systolic dysfunction by echocardiogram, and the relationship
between CD and stroke was independent of cardiac disease
severity. When excluding important confounders for stroke
risk such as hypertension and diabetes, CD still showed
marginal significance (P�0.068) as an independent predictor
for stroke, a hypothesis that should be confirmed in future
studies.

The reason for an association between CD and stroke is
speculative. Associations between chronic infections and
stroke have been attributed to activation of inflammatory and
coagulation cascade, endothelial dysfunction, and atherogen-
esis.4,5 In CD, a chronic activation of the immune system

TABLE 1. Univariable Predictors of Stroke

Variable
With Stroke

(n�32)
Without Stroke

(n�273) P

Age, y 54�12 53�13 NS

Male gender, no. (%) 22 (69) 157 (58) NS

Hypertension, no. (%) 17 (53) 126 (46) NS

Diabetes, no. (%) 8 (25) 31 (11) 0.035

Coronary artery disease, no. (%) 5 (16) 29 (11) NS

Cardiomyopathy, no. (%) 24 (75) 217 (79) NS

Chagas disease, no. (%) 22 (69) 125 (46) 0.015

CABG, no. (%) 1 (3) 7 (3) NS

Cardiac pacer, no. (%) 2 (6) 9 (3) NS

Cardioversion, no. (%) 1 (3) 3 (1) 0.026

Cardiopulmonary arrest, no. (%) 1 (3) 2 (1) NS

Alcohol abuse, no. (%) 6 (19) 50 (18) NS

Current smoking, no. (%) 8 (25) 49 (18) NS

Systolic blood pressure, mm Hg 113�23 124�25 NS

Diastolic blood pressure, mm Hg 77�14 81�14 NS

Echocardiogram

Left atrium diameter, mm 42�8 42�8 NS

LVDD, mm 67�12 65�10 NS

LVSD, mm 54�12 53�11 NS

IVS, mm 7�3 7�3 NS

EF, % 39�11 39�13 NS

Apical aneurysm with thrombus, no. (%) 0 (0) 10 (4) NS

Electrocardiogram

Atrial fibrillation, no. (%) 4 (13) 11 (4) 0.060

Left bundle branch block, no. (%) 5 (16) 49 (18) NS

Right bundle branch block, no. (%) 6 (19) 42 (15) NS

LVDD indicates left ventricle diastolic diameter; LVSD, left ventricle systolic diameter; IVS,
interventricular septum width; CABG, coronary artery bypass grafting; EF, ejection fraction.

TABLE 2. Multivariable Predictors of Stroke

Variable OR 95% CI P

Diabetes mellitus 1.12 1.01–1.24 0.026

Cardioversion 1.07 1.02–1.13 0.006

CD 1.09 1.02–1.17 0.011
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occurs, with persistent lymphomonocytic myocarditis and
fibrosis.10 In experimental CD, microvascular damage,11,12

endothelial cell changes,13 and hyperviscosity14 have been
demonstrated. We hypothesize that such chronic inflamma-
tion may explain, at least in part, our findings of stroke in
patients without criteria for cardiomyopathy. However, we
cannot fully exclude that CD patients with stroke could have
intermittent cardiac arrhythmias undetected on clinical exam-
ination, history or EKG, or intracardiac thrombus undetected
by transthoracic echocardiogram.

There are limitations to our study. First, our population is
selected, including only patients with clinical signs of cardio-
myopathy. Thus, no patients with latent, arrhythmic or
gastrointestinal forms of CD were studied. Second, no data
were collected regarding stroke subtypes, which might differ
according to the cardiomyopathy etiology. In the present
cohort, we are currently collecting data on carotid duplex
sonography and neuroimaging, which will allow for a more
complete classification.

Acknowledgments
J.O.-F. is supported in part by Conselho Nacional de Desenvolvi-
mento Cientı́fico e Tecnológico (CNPq) grant 304094/2002-1, and
by National Institutes of Health grant R21TW006679-01.

References
1. World Health Organization. Control of Chagas disease: report of a WHO

Expert Committee. World Health Organ Tech Rep Ser. 1991;811:1–95.
2. Navin TR, Roberto RR, Juranek DD, Limpakarnjanarat K, Mortenson

EW, Clover JR, Yescott RE, Taclindo C, Steurer F, Allain D. Human and
sylvatic Trypanosoma cruzi infection in California. Am J Public Health.
1985;75:366–369.

3. Theis JH, Tibayrenc M, Ault SK, Mason DT. Agent of Chagas’ disease
from Honduran vector capable of developing in California insects: impli-
cations for cardiologists. Am Heart J. 1985;110:605–608.

4. Elkind MS, Lin IF, Grayston JT, Sacco RL. Chlamydia pneumoniae and
the risk of first ischemic stroke: the Northern Manhattan Stroke Study.
Stroke. 2000;31:1521–1525.

5. Heuschmann PU, Neureiter D, Gesslein M, Craiovan B, Maass M, Faller
G, Beck G, Neundoerfer B, Kolominsky-Rabas PL. Association between
infection with Helicobacter pylori and Chlamydia pneumoniae and risk of
ischemic stroke subtypes: results from a population-based case-control
study. Stroke. 2001;32:2253–2258.

6. Andrade ZA, Sadigursky M. Trombo-embolismo em chagásicos sem
insuficiência cardı́aca. Gaz Med Bahia. 1971;71:59–64.

7. Jones WJ, Williams LS, Meschia JF. Validating the questionnaire for
verifying stroke-free status (QVSFS) by neurological history and exam-
ination. Stroke. 2001;32:2232–2236.

8. Oliveira JSM, Araujo RRC, Navarro MA, Muccillo G. Cardiac throm-
bosis and thromboembolism in chronic Chagas’ heart disease. Am J
Cardiol. 1983;52:147–151.

9. Leon-Sarmiento FE, Mendoza E, Torres-Hillera M, Pinto N, Prada J,
Silva CA, Vera SJ, Castillo E, Valderrama V, Prada DG, Bayona-Prieto
J, Garcia I. Trypanosoma cruzi-associated cerebrovascular disease: a
case-control study in eastern Colombia. J Neurol Sci. 2004;217:61–64.

10. Bestetti RB, Rossi MA. A rational approach for mortality risk stratifi-
cation in Chagas’ heart disease. Int J Cardiol. 1997;58:199–209.

11. Rossi MA, Goncalves S, Ribeiro-dos-Santos R. Experimental
Trypanosoma cruzi cardiomyopathy in BALB/c mice. The potential role
of intravascular platelet aggregation in its genesis. Am J Pathol. 1984;
114:209–216.

12. Rossi MA. Microvascular changes as a cause of chronic cardiomyopathy
in Chagas’ disease. Am Heart J. 1990;120:233–236.

13. Rossi MA. Aortic endothelial cell changes in the acute septicemic phase
of experimental Trypanosoma cruzi infection in rats: scanning and trans-
mission electron microscopic study. Am J Trop Med Hyg. 1997;57:
321–327.

14. Berra HH, Piaggio E, Revelli SS, Luquita A. Blood viscosity changes in
experimentally Trypanosoma cruzi-infected rats. Clin Hemorheol
Microcirc. 2005;32:175–182.

Oliveira-Filho et al Stroke in Chagas Disease 2017

 by guest on December 13, 2011http://stroke.ahajournals.org/Downloaded from 

http://stroke.ahajournals.org/

