






Two-Dimensional Strain Derived Parameter as Independent Predictor of Progression to Chagas Cardiomyopathy in Patients with Chagas Disease

•Chagas disease (CD) affects around 8 million people 

worldwide. 

•Around 30% of the chronic CD patients present Chagas 

cardiomyopathy.

•There are few if any predictors of progression to CD 

cardiomyopathy.

BACKGROUND

METHODS
 Longitudinal single-center study.

 Adult chronic CD patients with no evidence of CD

cardiomyopathy: normal ECG or an ECG with non-

specific changes and an echocardiogram without LV

wall motion abnormalities.

 Inclusion period: March 2010 to February 2014.

 Consecutive recruitment among those referred for

echocardiograms.

 End-point: progression to CD cardiomyopathy.

 Progression was defined by new changes in ECG

(2nd- and 3rd- degree right bundle-branch block

(RBBB), frequent ventricular premature beats,

polymorphous or repetitive nonsustained ventricular

tachycardia (VT), 2nd- and 3rd-degree

atrioventricular block, sinus bradycardia with heart

rate<40 bpm, sinus node dysfunction, 2nd- and 3rd-

degree left bundle-branch block, atrial fibrillation,

electrical inactive area, or primary T wave changes),

or diagnosis of sustained VT, new wall motion

abnormalities, or heart failure (HF).

 Echocardiogram: Vivid 7 machine.

 Cardiac chambers dimensions, LV systolic and

diastolic function.

 2D ε analyses: Echopac PC workstation software.

 Peak global LV circumferential (LV-GCS), radial

(LV-GRS) and longitudinal (LV-GLS) ε, and LV

torsion (LV twist divided by the end-diastolic LV

longitudinal length).

 Study approved by the institutional review board.
 All subjects gave written informed consent.
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• To evaluate if 2D speckle tracking echocardiography 

(STE) indexes of left ventricular (LV) function were 

independently associated with progression to CD 

cardiomyopathy.

OBJECTIVES

A, peak late wave diastolic filling velocity; E, peak early wave

diastolic filling velocity; E’, peak early diastolic mitral annulus

velocity; Ɛ, strain; GCS, global circumferential Ɛ; GLS, global

longitudinal Ɛ; GRS, global radial Ɛ; LA, left atrial; LAHB, left

anterior hemiblock; LV, left ventricular; LVd, LV end-diastolic

diameter; LVs, LV end-systolic diameter; RV, right ventricular;

PASP, pulmonary artery systolic pressure; S’, peak systolic mitral

annulus velocity; TAPSE, tricuspid annular plane excursion.

Values are mean ± SD or n (%).

• This is the first report of an echocardiographic 

parameter (LV-GRS) that can predict CD progression 

among CD patients with no evidence of cardiac disease. 

• Further studies are needed to evaluate the benefit of 

possible interventions to be done for patents with risk of 

CD progression identified by this 2D STE parameter.

RESULTS

RESULTS RESULTS
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 Statistical Analysis

 Separate multivariable Cox-proportional-hazards

regression analyses adjusted for age, sex,

hypertension, diabetes mellitus, and left anterior

hemiblock were performed to test if the variable of

interest was associated with CD progression.

 Receiver operating characteristic (ROC) curves

were generated to define cut-off values with

corresponding sensitivities and specificities for the

endpoint prediction. The optimal cutoff

corresponded to the maximum of the Youden index.

 Cumulative survival curves dichotomized at optimal

ROC were constructed by Kaplan–Meier method

and compared by log–rank test.

 P values below 0.05 were considered significant.

 Softwares used: MedCalc version 12.5.0.0 and Stata

version 13.0.

Table I. Clinical and echocardiographic 

characteristics of studied subjects. 

CONCLUSIONS

FUNDING

Recruited: 557

No return after

index 

echocardiogram: 6 

Excluded: concomitant cardiac

disease (52), asthma (10), cancer

(15), co-infections (4), kidney

transplant (1), kidney failure (9), 

lupus (1), pregnancy (1), 

inadequate acoustic window (48) 

Did not consent: 2 

No evidence of

cardiac disease: 144 
Cardiac form: 

235 

Cardiodigestive 

form: 29

Studied population: 144 subjects

41.0% men; 49.6 ± 11.5 years.

Mean follow up for 6.2 ± 2.6 years. 

Time to CD progression: 4.4 ± 2.1 years

CD progression: 26 patients(2.9 events/100 patient-

years) 

 new change in ECG (primary T wave changes n=12; RBBB 

n=7; electric inactive area n=4; atrial fibrillation n=1), 

sustained VT (n=1)

 new wall motion changes (n=4), 

 heart failure (n=2). 

 three patients present two or more criteria and the others 

present only one criterion for CD progression. 

Variable Without cardiac disease

n=144 

Age, years 49.6 ± 11.5

Sex, male 59 (41.0%)

Body mass index, g/m2 26.3 ± 4.0

Hypertension 31 (21.5%)

Diabetes mellitus 6 (4.2%)

Electrocardiogram

LAHB 13 (9.03%)

Low voltage 4 (2.8%)

2D echocardiogram

LA, cm 3.5 ± 0.4

LA volume, ml/m2 24.4 ± 6.6

LVd, cm 5.0 ± 0.4

LVs, cm 3.0 ± 0.4

LV ejection fraction, % 69.1 ± 6.6

LV S’, cm/s 8.7 ± 1.6

RV S’, cm/s 13.9 ± 2.3

TAPSE, mm 24.3 ± 3.7

PASP, mmHg 28.7 ± 4.8

E/A ratio 1.3 ± 0.5

E’, cm/s 10.9 ± 3.4

E/E’ ratio 7.3 ± 2.2

Strain

LV-GLS, % -19.0 ± 2.4

LV-GCS, % -19.9 ± 3.4

LV-GRS, % 47.6 ± 12.9

Peak Torsion, 0/cm 1.6 ± 0.7

Variable of Interest HR 95% CI P values

Model C-

index

LV-GLS, % 1.01 0.84 – 1.21 0.92 0.60

LV-GCS, % 0.91 0.80 – 1.02 0.11 0.66

LV-GRS, % 0.96 0.93 – 0.99 0.02 0.71

Peak Torsion, 0/cm 1.11 0.61 – 2.01 0.73 0.63

Table II. Multivariable CD progression predictors. 

RESULTS

Abbreviations as in Table 1. Each line represents a multivariable 

model containing the adjustment variables and the variable of 

interest.

Multivariable Cox-proportional-hazards regression analyses with respective  

Harrell’s C indexes. 

Adjustment variables: age, sex, hypertension, diabetes mellitus, and 

LAHB.

Figure 1. ROC curve generated for LV-GRS depicted a significant 

AUC with an optimal cut-off value of 41.2% to predict CD progression.

Figure 2. Cumulative survival curve free of CD progression 

dichotomized at LV-GRS optimal cut-off value .
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Figure 3. Examples of segmental radial strain curves measured by 

2D STE from short axis view at the mid level for a patient that did 

not progress to CD cardiomyopathy after nine years of follow-up

(A) and a patient that progressed to CD cardiomyopathy after six 

years of follow-up (B). Note the lower radial LV strain of the 

patient that progressed.

A.

B.
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