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ARTICLE

Anticoagulation in patients with cardiac 
manifestations of Chagas disease and 
cardioembolic ischemic stroke
Anticoagulação nas manifestações cardíacas da doença de Chagas e acidente vascular 
cerebral isquêmico cardioembólico
Jean M.C. Monteiro1, Daniel L. San-Martin1, Beatriz C.G. Silva1, Pedro A.P. de Jesus1,2, Jamary Oliveira-Filho1,2

Chagas disease affects approximately 17 million peo-
ple in Latin America, making it a public health problem in 
this region1. It is the main cause of cardiomyopathy in South 
America1,2 and the major cause of non-ischemic cardiomyop-
athy in Brazil. This infection, caused by the protozoan para-
site Trypanosoma cruzi, is a significant cause of illness and 
premature death3 and has been associated as a cause of cere-
brovascular disease in several studies4,5,6,7,8.

Anticoagulants are frequently used to prevent embolic 
events in patients at a high risk of embolism9. The standard 
drug, warfarin, has interactions with many drugs and requires 
an exhaustive control of the international normalized ratio 
(INR), and the risk of bleeding is significant10,11.

There is a lack of data on patients with Chagas disease 
who use anticoagulation drugs. This study aims to describe 
anticoagulation characteristics, embolic event rates and 
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ABSTRACT
Objectives: To describe anticoagulation characteristics in patients with cardiac complications from Chagas disease and compare 
participants with and without cardioembolic ischemic stroke (CIS). Methods: A retrospective cohort of patients with Chagas disease, 
using anticoagulation, conducted from January 2011 to December 2014. Results: Forty-two patients with Chagas disease who were using 
anticoagulation were studied (age 62.9±12.4 years), 59.5% female and 47.6% with previous CIS, 78.6% with non-valvular atrial fibrillation 
and 69.7% with dilated cardiomyopathy. Warfarin was used in 78.6% of patients and dabigatran (at different times) in 38%. In the warfarin 
group, those with CIS had more medical appointments per person-years of follow-up (11.7 vs 7.9), a higher proportion of international 
normalized ratios within the therapeutic range (57% vs 42% medical appointments, p = 0.025) and an eight times higher frequency of 
minor bleeding (0.64 vs 0.07 medical appointments). Conclusion: Patients with Chagas disease and previous CIS had better control of INR 
with a higher frequency of minor bleeding.
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RESUMO
Objetivos: descrever as características da anticoagulação em pacientes com manifestações cardíacas da doença de Chagas (MCDC) 
e comparar os participantes com sem acidente vascular cerebral isquêmico cardioembólico (AVCIC). Resultados: 42 pacientes com 
MCDC em anticoagulação foram estudados (62,9 ± 12,4 anos), 59,5% do sexo feminino e 47,6% com AVCIC prévio, 78,6% portadores de 
fibrilação atrial não valvar e 69,7% com cardiomiopatia dilatada. Varfarina foi utilizada em 78,6% dos pacientes e dabigatrana em 38% 
(em momentos diferentes). No grupo da varfarina, aqueles com AVCIC tiveram mais consultas médicas por pessoas-ano de seguimento 
(11,7 vs 7,9), maior taxa de RNI na faixa terapêutica (57% vs 42% consultas médicas, p = 0,025) e uma frequência oito vezes maior de 
sangramento menor (0,64 vs. 0,07 consultas médicas). Conclusão: pacientes com MCDC e AVCIC prévio têm melhor controle de RNI com 
maior frequência de sangramento menor.
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side effects in patients with cardiac manifestations of 
Chagas disease and to compare groups with or without a 
prior embolic event.

METHODS

A retrospective cohort study involving patients followed 
at the outpatient anticoagulation clinic of the Complexo 
Hospitalar Universitário Professor Edgard Santos in Salvador, 
Brazil. Data was obtained from medical records from January 
2011 to December 2014. Patients were referred to this special-
ized service through the Public Health System network.

Inclusion criteria were participants with Chagas disease 
who were using oral anticoagulation, either warfarin or dab-
igatran etexilate. Their serological tests for Chagas disease 
was confirmed with ELISA/hemaglutination. The Chagas 
disease cardiac manifestation diagnoses were considered 
either as an arrhythmic form (atrioventricular block, need 
for pacemaker, ventricular tachycardia, atrial fibrillation or 
atrial flutter) or a dilated cardiomyopathy form, defined by 
an ejection fraction less than 40%; or between 41% and 49% 
with increased left ventricle dimensions on echocardiogra-
phy or cardiac magnetic resonance imaging. Exclusion cri-
teria were participants with less than three follow-up medi-
cal appointments, follow-up in other medical services for 
anticoagulation and absence of data for monitoring partici-
pants’ anticoagulation.

The INR therapeutic range was defined as a value between 
2.0 and 3.0. Inadequate adherence was defined as medical 
appointments in which medical prescription of anticoagu-
lants was not used properly. Interruptions: drug discontinu-
ation for any reason. Major bleeding: fatal or symptomatic 
intracranial bleeding, transfusion or surgical intervention 
requirements. Gingival and genital bleeding, increased men-
strual flow or spontaneous hematoma that did not require 
transfusion or surgical intervention were considered to be 
minor bleeding12.

This study was approved by the Research Ethics 
Committee of the School of Medicine of the Federal University 
of Bahia (Statement 856 694).

Statistical analysis
A longitudinal analysis was performed between groups, 

considering patients with or without prior cardioembolic 
ischemic stroke (CIS) who were using warfarin, and the 
results reported in person-years. Patients were censored in 
the last available record. The number of medical appoint-
ments per person-years of follow-up was calculated for each 
group, as well as the INR being out of range, drug dose change 
and bleeding. The Student’s t test or Mann-Whitney U test 
were used to compare continuous variables and Fisher’s 
exact test was used for categorical variables when appro-
priate. The number of medical appointments per year was 

calculated for each of the characteristics studied. Results 
were described as mean ± standard deviation, median [inter-
quartile range] or proportion (%). The p value was shown to 
help data description. The statistical analysis was performed 
with SPSS version 21.

RESULTS

This study included 42 patients with a mean age of 
62.9 years (± 12.4), 59.5% being female (n = 25), from a sam-
ple of 123 patients with Chagas disease. Table 1 shows the 
participants’ sociodemographic characteristics and comor-
bidities. The two most frequent comorbidities were systemic 
arterial hypertension, present in 85.7% (n = 36) and non-
valvular atrial fibrillation (83.3%). The dilated cardiomyopa-
thy form was present in 69.7% of the sample, the arrhyth-
mic form in 85.7% and both forms in 64.3%. Ischemic stroke 
occurred in 47.6% (n = 20), and all of them were deemed 
cardioembolic. No arterial sources of emboli were found on 
either carotid duplex or angiographic studies (computed 
tomography angiography, magnetic resonance angiography 
or digital subtraction angiography).

Warfarin use was reported in 33 patients. Nine patients 
used only dabigatran etexilate during the study period and 
16 (38%) patients used it at some stage during the follow-up 
period. The median period of follow-up for dabigatran etexi-
late was 1.22 years [0.36–1.86]. There was only one report of 
minor bleeding in the group of dabigatran etexilate use, and 
one in the group that used warfarin. The medical appoint-
ments for patients using warfarin were 9.7 per person-year in 
the follow-up and 3.8 in the dabigatran etexilate group. The 

Table 1. Sociodemographic characteristics and comorbidities 
of the sample (n = 42).

Characteristics Values
Age, mean (± SD) 62.9 ± 12.4
Female n (%) 25 (59.5)
Black race n (%) 12 (28.5)
Hypertension n (%) 36 (85.7)
Atrial fibrillation/flutter n (%) 35 (83.3)
Cardiac insufficiency n (%) 30 (71.4)
Cardioembolic stroke n (%) 20 (47.6)
Coronary artery disease n (%) 6 (14.3)
Diabetes mellitus type 2 n (%) 4 (9.5)
Chronic kidney disease n (%) 6 (14.3)
Dabigatran etexilate use only n (%) 9 (21.4)
CHADS2, median [interquartile range] 3.0 [2.0–4.0]
CHA2DS2VASc, median [interquartile range] 4.0 [3.0–5.0]
HAS-BLED, median [interquartile range] 2.0 [1.0–3.0]

HAS-BLED: Hypertension, Abnormal renal or liver function, Stroke/Transient 
Ischemic Attack, Bleeding or predisposition, Labile International Normalized 
Ratio, Age ≥ 65, Drugs or alcohol concomitantly; CHADS2: Congestive heart 
failure, Hypertension, Age ≥ 75 years, Diabetes mellitus, Stroke/transient 
ischemic attack; CHA2DS2VASc: Congestive heart failure, Hypertension, 
Age ≥ 75 years, Diabetes mellitus, Stroke/Transient Ischemic Attack/
Thromboembolic event, Vascular disease, Age 65 to 74 years, Sex category.
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clinical characteristics of patients with or without previous 
CIS and warfarin use is shown in Table 2. Non-valvular atrial 
fibrillation or atrial flutter was considerably less frequent in 
patients with prior ischemic stroke (53.3 vs 94.4%, p = 0.012). 
In the warfarin group, among common medications used in 
this population, statins were more common in those with a 
previous CIS (66.7 vs 11.1%, p = 0.001) (Table 3).

Considering the warfarin group and patients with or 
without prior CIS, the median time of follow-up in first 
group was 1.4 years [1.1–3.4] and 1.8 years [0.9–3.8] in sec-
ond group, p = 0.518. The median number of medical appoint-
ments per year was much higher in patients with a prior CIS 
when compared to patients without a CIS (12.5 [9.2–15.2] 
vs 7.6 [6.8–9.5], p = 0.001). The median frequency of an INR 
in the therapeutic range was higher in the CIS group (57.1% 
[46.1–72.7] vs 42% [32.8–62.8], p = 0.025). There was no signif-
icant difference in the median of medical appointments per 
year in the subgroup with or without dose changes of warfa-
rin (4.4 [1.4–5.7] vs 3.5 [2.4–4.6], p = 0.620). 

In the longitudinal analysis (Table 4), the rate of medical 
appointments remained higher in the CIS group (11.7 vs 7.9). 
The rate of medical appointments with temporary interrup-
tions was similar between the groups, however patients with 
CIS had an eight times higher incidence of minor bleeding 
than those without CIS (0.64 vs 0.07). The rate of medical 
appointments with a dose change was slightly more com-
mon in the CIS group (4.20 vs 3.30), but compliance was 

better (0.40 vs 0.14). During the follow-up period, there was 
no major bleeding or embolic event. The total period of fol-
low-up was 27.82 person-years for patients with CIS and 
38.17 person-years for those without CIS.

DISCUSSION

This study describes the anticoagulation characteristics of 
Brazilian patients with Chagas disease and cardiac manifesta-
tions (CDCM). We investigated the medical appointments for 
an INR within the therapeutic range, drug changes, interrup-
tions, inadequate adherence to treatment and as well as embolic 
events and the side effects in individuals who took anticoagula-
tion drugs, comparing groups with and without CIS.

Both groups were comparable regarding the main sociode-
mographic and clinical characteristics. Patients who had a 
prior CIS and had taken warfarin had more medical appoint-
ments with dose changes, presented with an INR within the 
therapeutic range more frequently and had a higher rate of 
minor bleeding. There were no reports regarding embolic 
events and major bleeding during the follow-up period.

A higher number of medical appointments, a higher rate 
of good adherence and a therapeutic INR in the group with 
prior ischemic stroke may reflect better care of patients, 
because they had a highly morbid disease such as stroke or 
individual characteristics of this group. The INR being within 
range was less frequent in our study than in previous stud-
ies11,12,13,14. The cause of inadequate control in a higher propor-
tion of patients is unknown, but it could have been influenced 
by socioeconomic factors, nutritional factors or Chagas dis-
ease being a poor predictor of INR control.

Although in this sample there was no major bleeding dur-
ing the follow-up period, the frequency of minor bleeding was 
approximately eight times higher in patients with a previ-
ous CIS than without a previous CIS. The number of medical 
appointments with drug changes was slightly more common in 
the CIS group and may justify this finding. In a Brazilian study 
with 280 patients using warfarin, of whom 30% (n = 84) had 

Table 3. Common drugs used in patients with warfarin. 

Medications
Prior stroke

p-value
Yes  (n = 15) No (n = 18)

Amiodarone, n (%) 4 (26.7) 3 (16.7) 0.674
Beta-blocker, n (%) 7 (46.7) 12 (66.7) 0.304
Digoxin, n (%) 1 (6.7) 4 (22.2) 0.346
ARB/ACE inhibitor, n (%) 13 (86.7) 14 (77.8) 0.665
Thiazide diuretics, n (%) 10 (66.7) 16 (88.9) 0.203
CCB, n (%) 2 (13.3) 2 (11.1) 1.000
Antidepressive, n (%) 4 (26.7) 3 (16.7) 0.674
Antiseizure drugs, n (%) 4 (26.7) 1 (5.6) 0.152
Statin, n (%) 10 (66.7) 2 (11.1) 0.001

ARB: angiotensin receptor blockers; ACE inhibitor: angiotensin-converting 
enzyme inhibitor; CCB: calcium channel blocker.

Table 2. Clinical characteristics between groups in warfarin 
use and prior stroke.

Characteristics
Prior stroke

p-value
Yes (n = 15) No (n = 18)

Age, mean (± SD) 65.1 ± 11.1 60.9 ± 13.5 0.469
Female, n (%) 8 (53.3) 12 (66.7) 0.493
Hypertension, n (%) 14 (93.3) 16 (88.9) 1.000
Heart failure, n (%) 9 (66.0) 15 (83.3) 0.239
CAD, n (%) 1 (6.7) 5 (27.8) 0.186
AF/flutter, n (%) 8 (53.3) 17 (94.4) 0.012

CAD: coronary artery disease; AF: non-valvular atrial fibrillation.

Table 4. Longitudinal analysis in warfarin patients and prior 
ischemic stroke.

Characteristics

Prior stroke  
(person-years of follow-up)

Rate (CI 95%)
Yes (n = 15) No (n = 18)

MA with INR in therapeutic 
range 7.04 (6.39–7.66) 3.95 (3.51–4.39)

MA with temporary 
interruptions 0.79 (0.52–1.17) 0.73 (0.51–1.03)

MA with minor bleeding 
related 0.64 (0.46–0.79) 0.07 (0.02–0.20)

MA with dose change 4.20 (3.61–4.83) 3.30 (2.87–3.74)
MA with poor compliance 0.14 (0.05–0.36) 0.40 (0.24–0.65)

MA: medical appointments; INR: international normalized ratio.
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Chagas disease, there was no difference in the history between 
the Chagas disease group and those without this disease in the 
frequency of bleeding (66.7% vs 70.9%)15. However, this popu-
lation had fewer potentially severe warfarin drug interactions. 
In our study, it was not possible to evaluate this information. 
Patients with CIS have more comorbidities in general, and one 
possible explanation is the use in this subgroup of many drugs 
with potential drug interaction, although the INR frequency 
within the therapeutic range was more common in the CIS 
patients in our study. Another study prospectively evaluating 
52 patients with Chagas disease and warfarin use found only 
one case of major bleeding (risk of 2% per year) and no embolic 
event during a mean follow-up of 14 months9.

In this study, approximately 48% of patients with Chagas 
disease had an ischemic stroke, all of them due to cardioem-
bolism. This reaffirms the strong association of this disease 
with cerebrovascular pathologies, as already determined 
by previous studies4,5,6,7,8. In this sample, non-valvular atrial 
fibrillation was 40% less frequent in patients with CIS, prob-
ably because the most frequent indication for anticoagula-
tion in patients without prior CIS is atrial fibrillation itself. All 
patients were using an anticoagulation drug for some medi-
cal reason. Nonetheless, it was not possible to evaluate if the 
prescriptions for anticoagulation were based on a risk model 
for all patients, especially for those without cardiomyopathy 
and an embolic event. This sample comprised only patients 

with CDCM, limiting any analysis regarding patients with 
Chagas disease but without cardiac manifestations. It has 
been shown that, even in patients without cardiac abnormal-
ities, a confirmed Chagas disease positive serology increases 
the risk of ischemic stroke5,6,7.

This study has some limitations. We had a small sample size 
from a single center and the retrospective analysis and the follow-
up period was relatively short when compared to large clinical tri-
als published in this area of knowledge. The impossibility of stan-
dardizing treatment among patients may raise concerns about 
potential sources of bias. Only nine patients used dabigatran etex-
ilate continuously throughout our study, precluding an adequate 
analysis of this drug in this subgroup of patients, although those 
who changed to dabigatran etexilate during the follow-up period 
showed a reduction in total medical appointments. Thus, further 
observational studies are necessary, especially in Latin America, 
to evaluate the profile of oral anticoagulant therapy in patients 
with Chagas disease and also to raise hypotheses about the pos-
sible efficacy of new anticoagulants in this population.

In conclusion, our results suggest that patients with Chagas 
disease and previous CIS required more medical appoint-
ments for anticoagulation control, had better control of INRs 
and a higher frequency of minor bleeding. Overall, bleeding 
rates were low for both warfarin and dabigatran, suggesting 
that these drugs can be used safely in selected patients with 
Chagas disease who require oral anticoagulation.
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