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Abstract
Introduction: Chagas disease remains a public health problem in Latin America and currently in non-endemic
countries. The cardiac form is the most severe and exercise training has been shown to be effective in the treatment
of these patients. However, a review of the clinical findings of pre-training assessment is necessary to guide the
exercise prescription. Objective: to describe the cycle of the disease and the physiotherapeutic evaluation and of
patients with Chagas disease, focusing on the patient with cardiopathy.
Methods: a literature search in MEDLINE/Pubmed, Scientific Electronic Library Online, Cumulative Index of
Nursing and Allied Health Literature, Latin American and Caribbean Health Sciences Literature and Web of Science
databases performed between November 2017 and January 2018.
Results: In the anamnesis, drug therapy and functional class of the New York Heart Association should be
investigated. In the maximum exercise testing, the presence of ventricular arrhythmias, the peak of oxygen uptake
and the slope of increase of ventilation relative to carbondioxide production may assist in the functional evaluation,
risk stratification and prognosis establishment. Field tests, such as the Six-Minute Walk Test and Incremental Shuttle
Walk Test, are inexpensive and effective in functional assessment. Respiratory evaluation has received special
attention in recent years by the prevalence of inspiratory muscle weakness. Finally, quality of life is a crucial point in
the evaluation of the chagasic patient, mainly due to the stigmatizing nature of the disease.
Conclusion: The peculiarities of Chagas heart disease should be taken into account in the functional evaluation
of the patient and plays a key role in the exercise prescription before physical training.
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Introduction
Chagas disease, more than a century after its discovery [1], remains
a serious public health problem in Latin America [2]. The disease
affects approximately 6 million to 7 million people worldwide [3], with
great impact on the health and quality of life of the infected people.
Surprisingly, about 80% of the patients did not have access to diagnosis
or appropriate treatment [4], emphasizing the neglected aspect of the
disease. The chronic cardiac form is the most important manifestation
of the disease because is the most frequent (30 to 40% of the cases) and
severe clinical form, causing heart failure, arrhythmias, heart block,
thromboembolism, stroke and sudden death [5].
In addition, the disease emerges in non-endemic regions, mainly in
the countries of North America [6] and Europe [7,8], where knowledge
of the condition and experience with its clinical management are
limited [9]. The dramatic increase in the prevalence of the disease in
non-endemic countries may be the result of globalization and
immigration [10]. In the USA, a review reported that the prevalence of
Chagas disease is from 300,000 to over 1 million cases [6]. Moreover,
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an estimated 94 to 96% of migrants living with Chagas disease in nonendemic areas are unaware of their disease [7].
Recently, the clinical trial BENEFIT [11] demonstrated that
parasiticidal treatment does not aid in the regression of cardiac
damage. However, many studies have reported that exercise training is
effective in improving functional capacity [12-14], cardiac function
[14], and quality of life [12] of infected patients. For these patients,
physiotherapy based on exercise prescription emerges as a potentially
useful method to reduce morbidity and mortality. For effective exercise
training, a detailed functional assessment of the patient is required.
However, the information found in the literature regarding the
functional evaluation of the patients with Chagas disease, especially in
the cardiac form, has not yet been reviewed. So, the present study was
addressed to describe the cycle of the disease and the
physiotherapeutic evaluation and of patients with Chagas disease,
focusing on the patient with cardiopathy.

Methods
This review is a summary of the evidence on the physiotherapy in
Chagas disease patients. It was conducted the literature search in
MEDLINE/Pubmed, Scientific Electronic Library Online (SciELO),
Cumulative Index of Nursing and Allied Health Literature (CINAHL),
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Latin American and Caribbean Health Sciences Literature (LILACS)
and Web of Science databases.
The keywords used in the search strategy included Chagas, Chagas
disease, Chagas heart disease, Chagas cardiomyopathy, physiotherapy,
exercise, exercise testing, functional capacity and health-related quality
of life. The literature search was performed between November 2017
and January 2018.

The Clinical Course of Chagas Disease
Chagas disease is caused by the protozoan parasite Trypanosoma
cruzi through blood transfusion or transplantation, contaminated

food, maternal transmission, laboratory accidents and, mainly, from
the infected feces of blood sucking insects through the skin at bite sites
or the mucosa [4,5,15,16].
Chagas disease presents two phases: acute and chronic. The clinical
progression of Chagas disease is shown in Figure 1.
The acute phase, presented immediately after the initial contact with
the protozoan, is characterized by few specific signs and symptoms,
which include fever, malaise and disproportionate tachycardia [16].
The acute phase lasts approximately 4 to 8 weeks [16]. Being a period
of intense infectious activity, exercise is not indicated at this stage.

Figure 1: Clinical progression of chagas disease.
The chronic phase, subsequent to the acute phase, is characterized
by indeterminate, digestive, cardiac and mixed clinical forms. In the
indeterminate phase, the patient is asymptomatic and presents mild
electrocardiographic and echocardiographic changes [5,16]. Despite
this, a previous study [17] has shown that ventricular arrhythmias
during exercise are more prevalent than in the healthy population.
However, patients in this stage have good exercise tolerance [18,19]
and the survival is comparable to that of healthy individuals [20]. The
patient may remain indefinitely at this stage or evolve, 10 to 20 years
later, into the digestive, cardiac or mixed forms [5].
In the digestive form, the main clinical finding is the presence of
megaesophagus and megacolon [5,15]. Finally, the cardiac form has a
heterogeneous clinical presentation. ECG abnormalities (arrhythmias
and conduction disorders) are present in the early stages and evolves to
left ventricular dysfunction with signs and symptoms of heart failure
[16], especially fatigue and dyspnea. In addition, heart failure
secondary to Chagas disease has peculiarities compared to other
etiologies [5], being the most fibrosing of the known heart diseases,
with significant arrhythmogenic substrate and worse prognosis
compared to other cardiomyopathies.
Several studies [21-28] have demonstrated relevant results in the
physiotherapeutic evaluation of patients in the cardiac form, the most
severe of all clinical forms. As a result, the functional assessment of
patients with Chagas heart disease will be the focus of the present
study.
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The Physiotherapic Evaluation of Patients with Chagas
Heart Disease
In the first evaluation of the patient with Chagas heart disease, 3
factors should be taken into consideration before exercise training
[29]. Firstly, Chagas disease patients have significant arrhythmogenic
substrate, even in the early stages of the disease [17]. Complementary
exams, such as ECG at rest, 24h-Holter monitoring, or
electrocardiography during exercise testing, should be carefully
analyzed. In addition, Chagas heart disease patients generally evolve
with autonomic dysfunction and chronotropic incompetence, which
must be verified before exercise prescription. Finally, the disease can
progress with thromboembolic events. Previous studies demonstrated
the strong association between stroke and Chagas disease [30,31] and
the prevalence of ischemic cerebrovascular events in patients with
CHD was estimated in 20% [32]. Therefore, it is important to verify
whether patients are under appropriate anticoagulant medication.
During the anamnesis, the functional class of the New York Heart
Association (NYHA) [33] should be verified. Details of the functional
class evaluation are shown in Table 1. In patients with Chagas heart
disease, NYHA functional class is a well-established marker of survival
[34,35]. Patients with symptoms of fatigue and dyspnea during
ordinary effort or at rest, i.e., in NYHA functional class III/IV, have a
worse prognosis [36]. These patients should be on optimized therapy
and the benefits of rehabilitation should be reviewed.
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Function
al class

Characteristics of the patient

NYHA I

No limitations. Ordinary physical activity does not cause undue
fatigue, dyspnea or palpitations.

NYHA II

Slight limitation of physical activity. Ordinary physical activity results
in fatigue, palpitation, dyspnea or angina pectoris.

NYHA III

Marked limitation of physical activity. Less than ordinary physical
activity leads to symptoms.

NYHA IV

Unable to carry on any physical activity without discomfort.
Symptoms of heart failure present at rest.

Table 1: New York heart association (NYHA functional class).
During the maximal exercise testing, the presence of frequent
ventricular arrhythmias and nonsustained ventricular tachycardia,
both during exercise and during the recovery phase, are markers of
worse prognosis [34,35]. These patients should be evaluated by the
cardiologist about the need for pacemaker implantation. The peak
oxygen uptake (VO2peak) is also extremely valuable both in the first
assessment and in evaluating the effectiveness of exercise training.
Several studies [22,37,38] demonstrated lower values of VO2peak in
Chagas disease patients compared to health individuals. In the first
evaluation, patients with VO2peak below 20ml.kg.min have functional
impairment [39] and should undergo cardiac rehabilitation with
supervision. Values below 14 ml.kg.min, without beta-block therapy,
may indicate the need for heart transplantation [16]. And, after the
cardiac rehabilitation, increase of VO2peak above 10% is considered
clinically relevant [40]. Additionally, the slope of increase of ventilation
relative to carbon dioxide production (VE/VCO2 slope), evaluated
only by the Cardiopulmonary Exercise Testing (CPET), represents the
ability of the patient to eliminate carbon dioxide during exercise. A
previous study [41] has shown that it is the functional parameter with
the greatest prognostic value in patients with Chagas heart disease, and
the survival cutoff point was estimated at 32.5.
Field tests are widely used in physiotherapy routine to evaluate
functional capacity. The American Thoracic Society [42] standardized
the Six-Minute Walk Test and Singh et al. [43] first described ISWT. In
Chagas heart disease, the efficacy of two field tests was verified: the SixMinute Walk Test (6MWT) and the Incremental Shuttle Walk Test
(ISWT). The 6MWT is a time-limited submaximal test and, briefly, the
patient should walk for six minutes at the highest possible speed in a
30-meter corridor [42]. Functional capacity is determined by the
longest walking distance in two tests.
In Chagas heart disease, the distance walked during the test showed
good correlation with VO2peak [25], left ventricular ejection fraction
[28,44], biochemical markers [28], and was effective in verifying the
efficacy of exercise training [12,45]. Recently, Costa et al. [24] proposed
a model of VO2peak prediction using the distance walked during the
6MWT and other variables of easy measurement. The model,
represented by the equation VO2peak=53.43 + (1.35 × gender; code 0
for females and 1 for males) – (5.59 × NYHA) + (0.01 × 6MWT
distance) – (0.29 × age) – (0.035 × body mass index), showed a good
performance to predict VO2peak (r2=0.61) and has potential value in
the assessment of functional capacity in resource-limited areas. In
addition, the walking distance of 522 meters is the cutoff point with the
best sensitivity and specificity in identifying patients with Chagas'
heart disease with functional impairment (VO2peak values below 20
mL.kg.min) [25].
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Another field test already used in Chagas heart disease is the
Incremental Shuttle Walk Test (ISWT). Unlike the 6MWT, the ISWT is
symptom-limited and the patient is instructed to walk or run a 10meter corridor at the highest possible speed [43]. The test has 12 stages
and, being incremental, each stage must be traveled at a higher speed
than the previous one, determined by an audio signal [43]. In the
setting of Chagas heart disease, the ISWT showed good correlation
with VO2peak [21,23] and quality of life [23]. The distance of 407
meters was predictive of functional impairment [23] and many
equations were proposed to predict VO2peak, based on distance
traveled, sex and NYHA functional class [21]. However, it should be
highlighted that the prognostic role of field tests in Chagas heart
disease patients remains unknown.
Another important clinical parameter in Chagas heart disease has
received special attention in recent years: the evaluation of respiratory
muscle strength. To evaluate the respiratory muscle strength, patients
should be instructed to breathe through a mouthpiece connected to a
vacuum manometer from functional residual capacity (inspiratory
muscle strength) or total lung capacity (expiratory muscle strength).
The respiratory muscles weakness, especially the diaphragm, can
reflect the generalized muscular atrophy present during the
progression of the disease and may increase the sensation of dyspnea
and reduce the functional capacity. Previous studies have shown that
inspiratory muscle strength is lower in patients with Chagas heart
disease when compared to healthy patients [22,46], and that the
prevalence of inspiratory muscle weakness in the sample evaluated was
35% [27]. Despite the presence of inspiratory muscle weakness, no
studies were found that performed inspiratory muscle training in the
chagasic population.
Finally, the evaluation of quality of life in patients with Chagas heart
disease is a crucial point in the physiotherapeutic evaluation, since it
reflects the patient's perception of the symptoms presented and also
the stigma related to the disease. It has previously been shown that
patients with Chagas disease have worse quality of life compared to
healthy individuals [47] and cardiac involvement is associated with a
worse quality of life [9].
There is no specific questionnaire used in patients with Chagas
disease and many questionnaires were used. In the absence of heart
failure, many authors used the Short-form of Health Survey (SF-36)
[23,47,48] and World Health Organization Quality of Life (WHOQoL)
[49,50]. In patients with heart failure secondary to Chagas heart
disease, the Minnesota Living with Heart Failure Questionnaire
(MLwHF) is the most used because [23,41,51] it is specific for the
limitations presented by the disease. In patients with pacemakers, the
questionnaire Assessment of QUality of Life And RELated Events
(AQUAREL) can also be an option to evaluated the quality of life [52].

Conclusion
The peculiarities of patients with Chagas heart disease should be
considered in functional evaluation before exercise training. In the
anamnesis, drug therapy, especially the use of antiarrhythmics and
anticoagulants, and NYHA functional class should be investigated. In
the maximal exercise testing, it is important to investigate the presence
of ventricular arrhythmias during exercise and in the recovery phase,
as well as the VO2peak and VE/VCO2 slope values, important markers
of worse prognosis. During the field tests, instruments widely used in
the physiotherapeutic routine, the distance walked in the Six-minute
Walk Test (6MWT) is effective in the functional evaluation of the
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patient with Chagas heart disease. Distances less than 522 meters may
reflect the functional impairment. During the Incremental Shuttle
Walk Test (ISWT), distances below 407 meters also reflect functional
impairment. Both tests had good correlation with VO2peak in patients
with Chagas heart disease. Respiratory muscle strength also should be
assessed, being the inspiratory weakness a common clinical finding in
patients with cardiopathy. Finally, the quality of life, worse in patients
with Chagas disease compared to healthy individuals, is an important
method in the assessment of the patient's perception of the effects of
the disease. It can be evaluated by generic (Short-form of Health
Survey - SF-36 and WorldOrganization Quality of Life - WHOQOL) or
specific questionnaires (Minnesota Living with Heart Failure MLwHF), in the presence of heart failure. So, the present study reports
the importance of a detailed functional evaluation in patients with
Chagas heart disease based on the main findings in the literature
search.
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