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ABSTRACT | Objective: To synthesize the main 
scientific evidences related to the effects of different 
protocols of therapy by exercise in patients submitted 
to cardiac transplantation. Methodology: The 
research was carried out from the databases MEDLINE 
and EMBASE via Ovid from 2000 until October 1, 
2016, the accumulated index of the literature for 
nurses and other health professionals (CINAHL), 
LILACS and Cochrane Central of controlled studies), 
using the descriptors: heart transplantation, exercise, 
physiotherapy, physical therapy and physical activity, 
and no language restriction was imposed for the 
research, and only the studies developed in the last 
16 years were used. Results: 67 articles were found 
in the initial search. From the 8 articles selected, it 
was verified that the exercise improved the capacity 
and the physical performance of individuals in the 
postoperative period of heart transplant surgeries. 
Conclusion: Evidence indicates that exercise under the 
supervision of the professional physiotherapist showed 
beneficial effects in the rehabilitation of individuals 
who are in the period after cardiac transplantation.

Key words: Heart transplantation; Exercise; Physical 
Therapy Specialty; Motor activity.



Heart Failure (HF), a clinical condition characterized 
by the heart’s difficulty in assuring proper cardiac 
output, is due to risk factors such as coronary artery 
disease (CAD), systemic arterial hypertension, 
diabetes mellitus and dyslipidemias¹. According 
to DATASUS, there are approximately 2 million 
patients with HF in Brazil. It is estimated that in 2025, 
Brazil will have about 30 million elderly people, 
culminating in the increase of cases and expenses 
with the syndrome².

Despite the increasing advances in clinical and 
pharmacological interventions, increase in quality 
and life expectancy, many individuals with HF persist 
with evolution refractory to conservative treatment 
and require cardiac transplantation. According to 
Mangini and colleagues, cardiac transplantation is 
aimed at improving the quality of life and increasing 
survival. Some variables can be used to predict the 
prognosis of patients undergoing this intervention, 
such as: oxygen consumption and the equivalent of 
ventilation of carbon dioxide. In addition, patients 
with chagasic cardiomyopathy have a worse 
outcome after surgery3.

The physiotherapeutic approach is of great 
importance in the improvement of physical 
conditioning, in the optimization of activities of daily 
living, in the quality of life and in the reintegration 
of transplanted heart patients in society4.

The surgical procedure is invasive, painful and 
brings numerous common complications that arise 
in the immediate postoperative period, among 
them: pain, reduction of cardiopulmonary capacity, 
cardiovascular deconditioning, reduction of 
respiratory muscle strength and deficit in airway 
clearance4.

Cardiac deconditioning after surgery is one of the 
main postoperative complications, with physical 
inactivity being a frequent problem associated 
with the lack of knowledge about the benefits 
of mobilization, fear and absence of family 
support5. The lack of physical conditioning in pre-
transplantation, left ventricular diastolic dysfunction 
and chronotropic incompetence signal the existence 
of limited physical capacity for the individual with 
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INTRODUCTION

the transplanted heart6.

The rehabilitation of patients in the postoperative 
period of cardiac transplantation occurs through 
multiprofessional care. Thus, exercise therapy 
provides recovery and prevention of comorbidities 
associated with surgical treatment7. The rehabilitation 
of the physical condition depicts a set of actions 
capable of reducing limitations, guaranteeing 
functionality and helping to maintain the quality of 
life.

Given the value of exercises for the preservation 
of cardiovascular function, it is important to identify 
standardized guidelines and their treatment-related 
effects after heart transplantation. Moreover, this 
theme can still be deepened due to the lack of 
studies in this population. Thus, this study aims to 
synthesize the main scientific evidence regarding the 
effects of different protocols of exercise therapy in 
patients undergoing heart transplantation.

METHODS

Search strategy to identify studies

The literature search was performed using the 
following databases: MEDLINE and EMBASE via 
Ovid from the period 2000 to October 1, 2016, 
the accumulated index of the literature for nurses 
and other health professionals (CINAHL), LILACS 
and Cochrane Control studies), and no language 
restriction was imposed for the research, and only 
the studies developed in the last 16 years were used.
The keywords used to search were: heart transplant, 
exercise, physical therapy, physical therapy and 
physical activity.

The selection criteria

Participants in the studies should be 18 years of age 
or older, in the post-operative heart transplantation, 
worldwide. The intervention involved the use of 
physical exercise either aerobic or anaerobic and 
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the measures of results should include variables 
concerning musculoskeletal and metabolic function. 
We excluded the studies developed in children 
and those that did not present results based on the 
analysis of the desired variables. The primary and 
secondary outcomes of the studies should include 
objective results such as impact on maximal oxygen 
uptake, muscle strength, six-minute walk test or any 
other outcome related to human function. 

Randomized clinical trials investigating the effects of 
physical exercise on post-transplant patients were 
included. Non-randomized studies, case reports, 
clinical observations and reviews were excluded.

Extraction of data

Initially, the selection of studies to extract the 
necessary data was based on the verification of 
study titles, as well as the analysis of the available 
abstracts. Subsequently, the full study reports were 
compared to the pre-established inclusion criteria in 
order to determine their relevance to the systematic 
review. Two reviewers, independently and blindly 
meeting the inclusion and exclusion criteria defined in 
the research protocol, extracted the data to examine 
the characteristics of the study, the patients and the 
possible efficacy of the therapeutic protocols.

To evaluate the methodological quality of the work, 
the PEDro scale was used, a tool that quantifies 
the quality of randomized clinical trials or quasi-
randomized studies.

Figure 01: Research strategy flowchart

RESULTS

After analysis by two researchers, of the 67 studies initially identified, 59 articles were excluded for several 
reasons, including studies developed in different clinical settings, those that did not use physical exercise as a 
therapeutic measure, or did not present an appropriate methodological design. The flowchart shown in Figure 
1 points to the final details of the selection. After detailed analysis for the development of this review, eight 
clinical studies were potentially selected, these included the methodological criteria stipulated for the intended 
outcome.
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The methodological quality evaluated through the PEDro scale is shown in table 1. All eight studies included 
in this literature review discuss the use of physical exercise in the post-transplantation of the heart5-12. The 
sample size ranged from sixteen to forty eight patients of both genders assisted in the most diverse hospital 
and outpatient units.

Table 01. Stratification of exercise in cardiac transplantation throught the PEDro.

Of the eight studies, five demonstrated significant benefits in relation to the application of physical exercise, 
such as improvement of functional capacity 8-12, increase of muscular strength13 and concentration of lactate9. 
One study7 did not show any significant statistical difference or clinical significance directly related to the 
application of physical exercise on functional capacity. Table 2 shows the main clinical trials on the subject and 
its results.

Table 02. General data of included studies



91

Revista Pesquisa em Fisioterapia. 2017 Fev;7(1):87-93

Table 02. General data of included studies
(continuação)

Abbreviations: HR - Heart rate; VO2 - Oxygen consumption.

DISCUSSION

To evaluate the effects of different protocols, the 
studies used exercise programs at different times 
postoperatively. Most studies reported demographic 
data and objective measures. Patient follow-up 
ranged from six weeks to one year.

The result of this study showed that exercise 
improved the capacity and physical performance 
of individuals in the postoperative period of heart 
transplant surgeries. The total number of participants 
submitted to heart transplantation ranged from 16 
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CONCLUSION

This review identified that structured exercise 
programs, accompanied by physiotherapists, 
provide beneficial effects in patients undergoing 
heart transplantation. The different protocols 
complicated the comparison between them, in 
addition to reduced sample and short-term training, 
in most of the studies. The best protocol is not clearly 
established in the literature, but should be composed 
of aerobic and resisted exercises.

On the other hand, despite the limited quality of 
the studies in the methodological context, the articles 
included in this systematic review demonstrated 
that physical exercise seemed to be a safe and 
well tolerated intervention. Thus, there is a need for 
randomized clinical trials with more judicious methods 
for better basing and observation of evidence in this 
specific group of patients.

to 43 patients, being submitted to moderate to high 
intensity training in the intervention groups. 

Karapolat et al11 underwent training in both groups, 
comparing the hospital and home environment, 
while Dall et al.7 performed in only one group. 
In both studies, there was a comparison of home-
versus-hospital training. The training in the home 
environment did not obtain significant results in 
relation to the one performed in the nosocomial 
environment, due to the fact that the patients did 
not conduct the exercise program by themselves, in 
an adequate way. The importance of a supervised 
and structured program by a physiotherapist with 
the aim of promoting a better functional capacity 
and safety during the training of cardiac transplant 
patients11 is highlighted.

The Haykowsky et al.13 study, which evaluated 
the effects of 12 weeks of aerobic training and 
supervised strength on left ventricular systolic function 
and endothelial function in transplant recipients 
during submaximal exercise, presented as one of the 
main limitations the absence of Measurement of the 
left ventricular cavity and systolic function.

Hermann et al.6 cite that endothelial dysfunction 
leads to cardiovascular damage and patients 
usually develop coronary artery disease and 
endothelial dysfunction, corroborating the idea of 
Kubrich et al.14. The high intensity exercise proposes 
an increase in maximal oxygen consumption, an 
improvement in endothelial function and a reduction 
in systolic blood pressure. Few studies examined 
the effect of training on vascular function, however, 
Hermann’s work was pioneer in using high-intensity 
aerobic training in individuals who performed heart 
transplantation, obtaining significant results with the 
adult population studied.

In contrast, research has shown that the use of 
submaximal tests has advantages compared to high-
intensity tests, presenting greater patient compliance, 
ease of repetition, safety and greater specificity 
when related to daily activities and demands15.

A randomized, crossover trial7 compared the effect 
of moderate versus high intensity exercise on vascular 
function, biomarkers, and quality of life in cardiac 
transplant recipients, and stated that the workouts 
improved the physical component related to quality 

of life and anxiety markers , But the sample was 
small and the study was not designed to analyze 
changes in endothelial function. Outcomes need to 
be considered with care and caution.

Two authors17,18 report that in the first year after 
heart transplantation, the autonomic nervous system 
generally does not exert considerable effects on the 
heart. Bernardi and collaborators10 affirm that after 
six months of physical training, more efficiency in 
the autonomic control occurs in the heart as well as 
in the vascular periphery due to acceleration in the 
process of cardiac reinnervation and increase in the 
sensitivity of baroreceptors.

The adaptation of the skeletal muscles and the physical 
reconditioning course time was evaluated during 
twelve months, with improvement of the functioning 
of the skeletal muscle and resistance, according to 
Tegtbur et al.9. In addition, exercise could increase 
tissue perfusion, mitochondrial density and reduction 
in the concentration of chemical substances that help 
to determine the state of cellular oxygenation, such 
as lactate18.
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