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Editorial 

Exercise training in chronic Chagas cardiomyopathy: Promising preliminary evidence, but 
long-term large clinical trials are still needed 

Chagas disease (CD) is a neglected tropical disease that affects about 
6 to 7 million infected people across the globe, most of them living in 
Latin America endemic countries [1]. As well-remembered in a recent 
review, the number of cases in non-endemic countries has been 
increasing over the last decades, as a result of migratory movements and 
insufficient screening strategies in these countries [2]. Approximately 
30–40 % of individuals with CD will develop chronic Chagas cardio-
myopathy (CCC), the most frequent and severe clinical manifestation of 
the chronic phase of CD, responsible for significant morbidity and 
mortality [1]. Thus, the need for CD intervention strategies is a global 
public health problem, and in the context of prevention strategies in CD, 
strategies to prevent morbidity and mortality of CCC fit into tertiary 
prevention [3]. In this setting, studies focused on tertiary prevention, 
evaluating intervention strategies aimed at improving the clinical and 
functional prognosis of individuals with CCC are urgently needed. 

Exercise training (ET) has emerged as an important intervention 
strategy for patients with cardiovascular diseases (CVD) as it enhances 
clinical and functional parameters, and ultimately leads to a better 
quality of life (QoL) [4]. However, despite the evident benefits of ET and 
the strong guideline recommendations, the participation of ET programs 
for patients with CCC is very poor, especially in low-income and middle- 
income countries (as in the case of endemic areas of CD), in which ET 
services are usually scarce or even non-existent in many countries [5]. 
The investigation of ET as an intervention strategy tailored for in-
dividuals with CCC is incipient, with most large randomized clinical 
trials evaluating the efficacy and safety of ET in individuals with CVD 
not including participants with CCC. The recent updates of both the 
ERS/ATS Cardiovascular Rehabilitation Guidelines [6] and the Brazilian 
Guidelines for Cardiovascular Rehabilitation [7] did not mention any 
specific recommendation for CCC population. 

In this issue of the International Journal of Cardiology Heart & 
Vasculature, Diaz-Arocutipa et al. [8] conducted a systematic review 
with meta-analysis that included eight studies examining the influence 
of ET in CCC patients. Although the evidence available was limited and 
heterogeneous, it was possible to conclude that ET was safe and 
improved functional capacity (FC) and QoL in this population. Three 
important aspects should be raised from the finding of this review: (1) 
almost all studies were conducted in Brazil (7 of 8); (2) only three studies 
used a standardized classification for stages of CCC; (3) only three 
studies were randomized clinical trials, and none of them evaluated the 
effect of inspiratory muscle training (IMT) or the hard outcomes such as 
clinical progression of CD, hospitalization, and/or mortality. 

Relying on scientific evidence from studies conducted in only one 
country can limit the generalizability and applicability of research 
findings, since this approach usually does not account for regional bia-
ses, ethnic and genetic variations, healthcare system differences, or the 
influence of environmental factors. In Brazil, the vector-borne trans-
mission of CD was interrupted in 2006 [9], resulting in an aging of the 
population with CD in Brazil compared to other countries where vector- 
borne transmission is still active. Moreover, studies conducted in Brazil 
were mostly performed in reference centers for CCC treatment, making 
the generalization of the results even more difficult since these patients 
usually received close clinical follow-up and other healthcare in-
terventions (e.g nutritional and pharmaceutical care) as a basis of a 
comprehensive care program. In this setting, studies conducted in 
different countries/regions representing different clinical and epidemi-
ological scenarios of CD are necessary to ensure a more comprehensive 
and universally applicable perspective about the safety and efficacy of 
CR as a treatment strategy of CCC. 

In terms of classification of CCC stages, there are at least five 
different classifications based on major clinical signs and symptoms: the 
Brazilian Consensus on Chagas Disease, the Kuschnir classification, the 
modified Los Andes classification, the Latin American Guidelines, and 
the American Heart Association [2]. From eight studies included by 
Diaz-Arocutipa et al. [8], only three classified CCC stages (the Brazilian 
Consensus on Chagas Disease). Of the remaining studies, three provided 
information about the New York Heart Association (NYHA) functional 
class and one did not provide any information about classification of 
CCC stages or functional class. The lack of information of CCC classifi-
cation in the studies precludes an appropriate comparison among 
studies, making difficult a more comprehensive examination about the 
effects of ET on patients with CCC, from changes in FC to the occurrence 
of adverse events, as well as the investigation of the differential re-
sponses according to specific stages of CCC. Therefore, it would be 
helpful that future studies use at least one of the CD classifications 
associated with the NYHA classification. 

Robust scientific evidence demonstrates that isolated IMT improves 
maximal inspiratory pressure, maximum oxygen consumption, FC and 
QoL in patients with CVD [10]. In addition, the effects of the combi-
nation of aerobic and resistance training with IMT is being studied in 
patients with CVD. Compared to aerobic training, the combination with 
IMT leads to further improvement in this population [10,11]. Consid-
ering the CCC population, of the few studies that evaluated the effects of 
ET, aerobic training alone [12] or in combination with resistance 
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training [13,14] was used, and in both cases, the clinical benefits were 
clear. Nevertheless, to our knowledge, no study evaluated the effects of 
isolated IMT or combined aerobic/resistance/inspiratory training in 
patients with CCC. 

Considering the worse prognosis of CCC in comparison to other CVD 
[15], the lack of large, long-term, randomized clinical trials evaluating 
hard outcomes such as clinical progression of CD, hospitalization, and/ 
or mortality should also be acknowledged as an important limitation of 
the current literature that limits the ability to comprehensively under-
stand the safety and effectiveness of ET in CCC population, decreasing 
the level of evidence. Therefore, the need for large, long-term, clinical 
trials including CCC individuals from different regions of the globe 
(including endemic and non-endemic areas) and analyzing the benefits 
of combined aerobic/resistance/inspiratory training is warranted to 
improve the current knowledge about this promising intervention 
strategy. 
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