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Abstract

Introduction: Heart failure (HF) is a clinical syndrome 

in which the heart has a decrease in blood pumping 

capacity, progressing to hemodynamic, metabolic and 

cardiovascular changes. According to the progression 

of HF, individuals present a decline in functional capa-

city (FC). FC being one of the objectives of rehabilita-

tion. Non-invasive ventilation (NIV) has been reported 

as an effective strategy for increasing FC. Objective: To 

review the use of NIV on the FC of patients with HF. 

Methods: This is a systematic review using the PICO 

strategy, with a search performed in the PubMed, Cen-

tral, PeDro, SciELO and LILACS databases, with the des-

criptors heart failure, non-invasive ventilation and exer-

cise tolerance added by the Boolean operators " AND” 

and “OR”. Results: Seventeen articles were found after 

reading the title and abstract, seven of which were cho-

sen according to the inclusion criteria, based on the 

evaluation of 151 patients aged between 50 and 77 

years, who showed that NIV can be an effective ap-

proach to increase the FC. NIV was effective in improv-

ing the distance covered in the 6-minute walk test by 

26.16 meters (95% CI 9.26 to 43.06). Conclusion: NIV 

was effective in improving the FC of individuals with HF.
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ventilation. 
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Introduction

Heart failure (HF) is a complex and progressive cli-

nical syndrome characterized by the heart's inability to 

pump blood effectively to meet the body's metabolic 

demands.1 This condition significantly affects the quality 

of life and survival of patients, representing a substan-

tial burden on health systems globally.1,2

In terms of epidemiology, HF is one of the main 

causes of hospitalization and mortality worldwide, affec-

ting approximately 1-2% of the adult population in de-

veloped countries and increasing with age.2,3 With the

ageing of the population and the increase in rates of 

comorbidities such as hypertension, diabetes mellitus

and coronary artery disease, an increase in the preva-

lence and incidence of HF is expected in the coming 

decades.4,5

Cardiac changes in HF include systolic and/or diasto-

lic dysfunction of the left ventricle, resulting in reduced 

myocardial contractility and compliance.6 In addition, 

HF triggers a series of complex systemic changes, such 

as exacerbated neurohormonal activation, chronic in-

flammation, endothelial dysfunction and impairment of 

pe-ripheral muscles.1,6

Cardiopulmonary rehabilitation has emerged as a

crucial strategy in the integrated management of HF,

aimed at improving functional capacity, reducing symp-

toms, optimizing the management of comorbidities and 

improving patients' quality of life.7,8 This multidisciplinary 

program involves supervised physical exercise, health 

education, behavior modification and psychosocial sup-

port.9,10

Non-invasive ventilation (NIV) has been investigated

as a promising adjuvant intervention in the cardiopul-

monary rehabilitation of patients with HF. NIV can im-

prove oxygenation, reduce dyspnea and fatigue during 

exercise, facilitating physical training and potentially im-

proving long-term results.10-13

The justification for carrying out a systematic review 

on this topic is based on the need to consolidate ro-

bust evidence of the benefits of NIV in cardiopulmo-

nary rehabilitation for patients with HF. Although indivi-

dual studies suggest potential advantages, a systematic 

synthesis can offer clear insights into the efficacy, safety 

and clinical applicability of this approach.12,14 Therefore, 

the aim of this study is to carry out a systematic review 

and meta-analysis of the studies available to evaluate 

the impact of NIV as an adjuvant in cardiopulmonary 

rehabilitation for patients with HF, analyzing its effects on 

functional capacity, clinical symptoms and quality of life.

Methods

 This systematic review was completed in accordan-

ce with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines.15 The 

article is registered in PROSPERO with the number CRD 

42023416768.

Eligibility criteria

For this systematic review, the PICOS16 strategy was 

used, where the population studied was patients with 

heart failure, and the intervention was non-invasive 

Resumo

Introdução: A insuficiência cardíaca (IC) é uma síndrome clí-

nica, na qual o coração apresenta diminuição na capacidade 

de bombeamento sanguíneo evoluindo para alterações he-

modinâmicas, metabólicas e cardiovasculares. De acordo com 

a progressão da IC, os indivíduos apresentam declínio da ca-

pacidade funcional (CF), sendo a CF um dos objetivos da rea-

bilitação. A ventilação não invasiva (VNI) tem sido relatada co-

mo uma estratégia eficaz para o aumento da CF. Objetivo: 

Revisar o uso da VNI sobre a CF de pacientes com IC. Métodos: 

Trata-se de uma revisão sistemática, utilizando a estratégia 

PICO, com busca realizada nas bases de dados PubMed, 

Central, PeDro, SciELO e LILACS, com os descritores insufi-

ciência cardíaca, ventilação não invasiva e tolerância ao exer-

cício, adicionados pelos operadores booleanos “AND” e “OR”.

Resultados: Foram encontrados dezessete artigos após lei-

tura de título e resumo, sendo sete escolhidos conforme os 

critérios de inclusão, baseado na avaliação de 151 pacientes 

com idade entre 50 e 77 anos, que mostraram que a VNI 

pode ser uma abordagem eficaz para o aumento da CF. A VNI 

mostrou-se eficaz em melhorar a distância percorrida no teste 

de caminhada de seis minutos por 26,16 metros (IC 95% 9,26 

a 43,06). Conclusão: A VNI foi eficaz para melhora da CF de 

indivíduos com IC. 

Palavras-chave: Tolerância ao exercício. Insuficiência cardíaca. 

Ventilação não invasiva.
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ventilation with positive airway pressure compared to 

patients who did not perform non-invasive ventilation. 

The endpoint was related to exercise tolerance. Rando-

mized clinical trials were used, without language and 

year restrictions.

Information sources and search

We conducted a computer search, consulting LILACS, 

PubMed, PEDro (Physiotherapy Evidence Database), 

the Cochrane Central Register of Systematic Review 

(CENTRAL) and SciELO. We also searched the referen-

ce list of previous systematic reviews and the eligible 

clinical trials for this review. The search for articles was 

completed in October 2022.

The search was based on the previously described 

PICOS16 strategy and the Boolean operators AND and 

OR. We used as descriptors for the population heart 

failure, cardiac dysfunction, ventricular dysfunction, and 

decompensation of the heart. Non-invasive ventilation, 

two-level positive airway pressure and continuous po-

sitive airway pressure were used for the intervention. For 

the outcomes was functional capacity, and as descriptors 

for the study design we used randomized clinical trials, 

clinical trials and controlled trials.

Study selection

Randomized clinical trials involving HF patients 

were included in this systematic review. To be eligible, 

the clinical trial had to have assigned HF patients to 

an intervention group for the use of non-invasive ven-

tilation alone. Studies with adults (18 years or older), 

regardless of gender, were also included. Non-invasive 

ventilation is a method used in ventilatory support to 

reduce respiratory muscle work and increase functional 

capacity by applying positive airway pressures. Exclusion 

criteria were studies with patients who had pulmonary 

and musculoskeletal diseases, surgical processes, and 

with the purpose of drug treatment, by duplication, pilot 

study type, and associated with physical training.

Data collection process

For the extraction of the selected articles, titles (first 

step), abstracts (second step) and complete reading 

(third step) were checked. Then, an exploratory reading 

of the selected studies was performed, followed by a 

selective and analytical reading. The data extracted from 

the articles were summarized in authors, journal, year, 

title, and conclusions, to obtain important information 

for the research.

The methodological quality of the studies was eva-

luated by two independent reviewers. When there was 

disagreement between them, the article was read in its 

entirety for reevaluation. If the disagreement persisted, 

a third reviewer evaluated and made the final decision.

Data items

Three authors independently (GS, JC and LC) ex-

tracted the data from the published reports using 

standard data extraction considering: (1) aspects of 

the study population, such as mean age, sex, number 

of patients, diagnosis; (2) aspects of the intervention 

performed (sample size, type of non-invasive ventila-

tion, presence of supervision, intensity, frequency, du-

ration, and length of each session); (3) follow-up; (4) 

loss to follow-up; (5) outcome measures; and (6) results 

presented.

Quality of each study

The methodological quality was evaluated accord-

ing to the PEDro17 scale criteria, which scores 11 items, 

as follows: 1 - eligibility criteria; 2 - random allocation; 3 - 

hidden allocation; 4 - baseline comparison; 5 – blinded; 

6 - blinded therapists; 7 - blinded assessors; 8 - adequate 

follow-up; 9 - intention to treat analysis; 10 - inter-group 

comparisons; 11 - point estimates and variability. Items

are scored as present (1) or absent (0), yielding a maxi-

mum sum of 10 points, not counting the first item.

Where possible, PEDro scores were extracted from 

the PEDro database itself. When articles were not found

in the PEDro database, two trained independent re-

viewers evaluated the article with the PEDro scale. 

Studies were considered to be of high quality if they 

scored 6 or more. Studies with a score of less than 6 

were considered to be of low quality.

Statistical analysis of meta-analysis

For meta-analysis, data extraction was performed 

from the data presented by the included articles, being 

represented as mean and standard deviation extracted 

in the text, through tables or by contacting the authors. 
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confidendence interval was used. Forest Plots and me-

ta-analysis were also calculated using the RevMan 5.0 

program.

Results

According to the data presented in the flowchart of 

article selection (Figure 1), the search in the databases 

yielded a total of 218 articles, 153 of which were ini-

tially excluded from the title; then, of those evaluated 

from the reading of the abstracts, 48 were considered 

not directly related to the theme of this study. Thus, 17 

articles were selected for full reading, of which seven 

were excluded for duplication, one presented a pilot 

study type, one was associated with physical training, 

and one for methodological implications. Therefore, this 

systematic review included seven articles, which met the 

eligibility criteria for inclusion.

Sensitivity analyzes were performed to identify stu-

dies with a high level of statistical heterogeneity and 

to determine whether the methodological quality of 

eligible articles and the number of sessions performed 

influenced the size of the observed effects. Studies with 

larger samples have a greater weight in the meta-analy-

sis results. The I² was calculated using RevMan 5.0 soft-

ware for statistical analysis of heterogeneity, which des-

cribes the percentage of variability in the effect estima-

tes due to heterogeneity, rather than sampling error. 

A value greater than 50% can be considered as 

substantial heterogeneity. When the values were statis-

tically homogeneous, the mean effects (difference be-

tween weighted means) were calculated using a ran-

dom-effect model (I² < 50%). When the values were sta-

tiscally heterogeneous, the estimates of the mean ef-

fects (difference between the weighted means) were 

obtained using a random-effect model (I² > 50%). The 

difference between the standardized means with a 95% 

Figure 1 - Flowchart of the research strategy.
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Participants

A total of 151 patients received the intervention in 

the studies included in this review. The age ranged 

from 51 to 77 years and the prevalence was male, with 

98 (63%) participants. The other data are expressed in 

Table 2.

Table 1 - Classification of articles on the PEDro scale

Studies
Items

Total
1 2 3 4 5 6 7 8 9 10 11

O´Donnell et al.5 - 1 0 0 0 0 0 1 0 1 1 4a

Wittmer al.19 - 1 0 1 1 0 0 1 0 1 1 6b

Chermont et al.7 - 1 0 0 0 0 1 1 0 1 1 5b

Thofehrn et al.21 - 0 0 0 0 0 0 1 1 1 1 4a

Moraes et al.22 - 0 0 0 0 0 0 1 1 1 1 4b

Carvalho et al.18 - 1 1 0 1 1 1 1 1 0 1 8b

Gomes Neto et al.20 - 1 1 0 0 0 1 1 1 0 1 6c

Note: Items: 1 = eligibility criteria were specified (this item is not used to calculate the PEDro score); 2 = subjects were randomly assigned to groups; 

3 = subject allocation was secret; 4 = initially, the groups were similar with respect to the most important prognostic indicators; 5 = all subjects 

participated blindly in the study; 6 = all therapists who administered the therapy did so blindly; 7 = all raters who measured at least one key outcome 

did so blindly; 8 = measurements of at least one key outcome were obtained in more than 85% of the subjects initially allocated to the groups; 

9 = all subjects from whom outcome measurements were presented received the treatment or control condition as allocated or, when this was not 

the case, data analysis was performed for at least one of the outcomes by intention to treat; 10 = the results of the inter-group statistical comparisons 

were described for at least one key outcome; 11 = the study presents both measures of precision and measures of variability for at least one key 

outcome. 1 = Item present; 0 = Item not present. aHigh methodological quality. bModerate methodological quality. cLow methodological quality.  

Methodological quality results

According to the PEDro scale, one study18 had high 

methodological quality, three7,19,20 had moderate quali-

ty, and three had low quality.5,21,22 The criteria evaluated 

by the PEDro scale and the scores obtained by each of 

the studies are presented in detail in Table 1.

Table 2 - Summary of the characteristics of the analyzed articles

Study/Country Sample Participants Interventions Measurements Results

O´Donnell et al.,5 

2001, Canada

12 Patients with stable 
congestive heart failure 
completed a screening 

visit that included a 
medical history and 
clinical evaluation.

IG: During the experi-
mental visit, the patients 
performed three cons-

tant-load exercise tests at 
approximately 75% of the 
work rate and separated 

by a 1h interval.

CG: Did not receive CPAP 
and pressure support.

Exercise constant 
load

Total exercise time 
increased significantly 
during exercise with 

pressure support (2.8 ± 0.8 
min/43 ± 14%; p = 0.004, 

but only modestly with 
CPAP (1.4 ± 0.7 min/28 ± 

15%; p = 0.079) compared 
to control.

Wittmer al.19

2006, Brazil
22 Patients admitted to 

the hospital for the 
treatment of conges-
tive heart failure, with 
a diagnosis of NYHA 

class II or III congestive 
heart failure.

IG: CPAP was applied 
for a period of 30 min 

per day and 6MWT was 
performed in a 25-meter 

corridor.

CG: They did not receive 
CPAP.

6-minute walk test 
(6MWT)

The 6MWT showed 
progressive improvement 
in the distance walked in 

the CPAP group, reaching 
approximately 28% above 

the baseline values in 
the CPAP group, with no 
significant changes in the 

control group.

Note: IG = intervention group; CG = control group; CPAP = continuous positive airway pressure; CPAP = continuous positive airway pressure.
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Study/Country Sample Participants Interventions Measurements Results

Chermont et al.7

2009, Brazil
12 Patients over 50 

years of age with 
congestive heart failure 

of ischemic or
idiopathic etiology that 

is 6 months or older.

IG: The 6-minute walk 
test was performed on a 
flat surface of a 30-meter 

corridor. Patients were 
instructed on how to walk 

and rest if necessary.

CG: He received con-
tinuous positive airway 

pressure with fixed 
application of 0 or 1 cm 

H2O for 30 min with a 
bypass valve.

6MWT In relation in 6MWT, 
non-invasive ventilation 
increased the distance 
walked. Non-invasive 

ventilation: 507 ± 33 m; 
placebo: 446 ± 36 m: p < 

0.001.

Thofehrn et al.21

2013, Brazil
28 Patients with systolic 

dysfunction and left 
ventricular ejection 
fraction below 40%, 

stable, with no history 
of hospitalization in the 

past three months.

IG: The 6MWT was per-
formed on a flat 30-meter 
hallway and every 1 minu-
te you were told “you are 
doing well”, but there was 
no warm-up beforehand.

CG: They did not receive 
expiratory positive airway 

pressure application.

6MWT There was no significant 
difference in the distance 
traveled between patients 

who did or did not use 
expiratory positive airway 

pressure

Moraes et al.22

2017, Brazil
13 Consecutive patients 

who were admitted 
to the intensive care 
unit for treatment of 

decompensated heart 
failure.

IG: The patients un-
derwent a routine clinical 
evaluation within the first 

24 hours. A 3-minute 
warm-up was performed 
with the cycle ergometer, 
and the subjects pedaled 

10 watts for 1 minute.

CG: Participants received 
minimal pressure with 

continuous positive 
airway pressure.

Constant load 
stress test 

Endurance time during the 
constant load test was sig-
nificant (p = 0.008) during 
the two-level tests (7.2 ± 
2.7 min) when compared 
to the continuous positive 
airway pressure test (5.1 
± 1.5 min), having a 40% 

increase in total time.

Carvalho et al.18

2017, Brazil
24 The patients were 

evaluated in the 
physical therapy 
laboratory at a 

cardiopulmonary 
center.

IG: Participants were 
referred for a clinical 

evaluation, with a 30-min 
non-invasive ventilation 
protocol. Performed the 

cardiopulmonary exercise 
testing with a treadmill 

ramp protocol with a sea-
led mask during exercise.

CG: Bi-level intervention 
not applied to the control 

group.

Cardiopulmonary 
exercise testing 

At the time of the test there 
was a 12.7% increase in 
the non-invasive ventila-

tion phase versus control.  
Control (7.4 ± 1.5 min) vs 
non-invasive ventilation 
(8.3 ± 1.7 min, p = 0.01)

Gomes Neto et al.20

2018, Brazil 
40 Patients who were 

admitted to the 
hospital and were 

referred to the 
cardiovascular 
rehabilitation 
department.

IG: All patients un-
derwent two 6MWT tests 

with a 30 min interval 
between them.

CG: They did not receive 
bilevel positive airway 
pressure ventilation.

6MWT The intervention group 
showed improvement in 
the 6MWT distance (68.3 

vs 9.8 m).

Table 2 - Summary of the characteristics of the analyzed articles (continued)

Note: IG = intervention group; CG = control group; 6MWT = 6-minute walk test.
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Carvalho et al.18 administered two levels of pressure 

support for 30 minutes. The ventilatory support was 

delivered with a two-level ventilator connected to the 

individual's face through a facial mask. An inspiratory 

pressure of 15 cmH2O and an expiratory pressure of 5 

cmH2O were applied. Pressure variations of 10 cmH2O 

were used, and all individuals achieved a tidal volume 

of 6-8 ml/kg.

In the study by Gomes Neto et al.,20 spontaneous 

mode was used with an inspiratory positive airway 

pressure of 12 cmH2O and an expiratory positive airway 

pressure of 6 cmH2O for 30 minutes.

Three studies compared the NIV with other inter-

ventions for the outcome of functional capacity. For 

the meta-analysis of this comparison, a random model 

was used (I2 = 80%, df = 2, p = 0.007), in which there 

was a statistically significant difference between the NIV 

and control groups (CI 95% 9.26 to 43.06) (Figure 2).

Intervention

Chermont et al.7 adjusted the CPAP pressure starting 

at 3 cmH2O for 5 minutes, followed by increments of 1 

cmH2O, maintaining each one for an additional 5 minu-

tes until reaching 6 cmH2O.

Wittmer et al.19 applied CPAP through a nasal mask 

with a pressure of 8 cmH2O, with the mouth closed for a 

period of 30 minutes every morning, while awake and 

sitting.

Thofehrn et al.21 used a pressure of 8 cmH2O on the 

EPAP mask, and each patient underwent a five-minute 

adaptation to the mask and pressure level before the 

6-minute walk test (6MWT).

In the study by Moraes et al.,22 the Bi-level mode was 

used with an inspiratory pressure sufficient to maintain a 

tidal volume between 6-8 ml/kg and an expiratory pres-

sure of 10 cmH2O.

Figure 2 - Forest plot of the meta-analysis result.

Discussion

According to the results found in our review, the 

studies show an improvement in functional capacity in 

individuals with HF after the NIV intervention, compared 

to the control group.

Individuals with HF have reduced functional capaci-

ty, and the mechanisms responsible for this functional 

limitation are proposed based on the symptoms by two 

groups of patients, the first group being characterized 

by abnormalities in the peripheral muscles and fatigue, 

and the second group by limitations of ventilatory origin 

and dyspnea.23

Carvalho et al.18 found an increase in the duration 

of maximal exercise test and an increase in VO2 peak 

of 12.3% and a decrease in oxygen consumption time 

of 15.7%. However, in the study by Thofehrn et al.,21 

participants performed the 6MWT est three times and 

showed an increase in perceived exertion and ventila-

tory work, but there was no significance in the distance 

walked from the control group to the intervention group. 

Thus, the recovery time in patients with HF is usually 

longer due to their decreased functional capacity.

The reduction in functional capacity in patients with 

heart failure can be attributed to various pathophysio-

logical factors.23 

Experimental Control Mean difference Mean difference

Study Mean SD Total Mean SD Total W IV, Fixed, 95%CI IV, Fixed, 95%CI

Chermon et al.7 507 33 12 446 36 12 37.4% 61.00 [33.37, 88.63]

Thofehrn et al.21 431 72 28 420 79 28 18.2% 11.00 [-28.59, 50.59]

Wittmer et al.19 344 25 5 341 16 6 44.4% 3.00 [-22.38, 28.38]

Total (95%CI) - - 45 - - 46 100% 26.16 [9.26, 43.06]

Heterogeneity: Chi2 = 9.87, df = 2 (p = 0.007);I2 = 80%

Test for overall effect: Z = 3.03 (p = 0.002)  Favours [Control]   Favours [NIV]

-100    -50            0            50      100

Note: W = weight; NIV = non-invasive ventilation.
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functional capacity when a PEEP higher than 4 cm H2O 

was listed. The studies that used a lower PEEP or placebo 

form had ineffective results compared to high level 

PEEP.5,7

Positive pressure therapy has shown potential bene-

fits in improving functional capacity in HF patients.32 By 

improving oxygenation, this therapy can alleviate cardiac

workload and enhance overall cardiovascular function. 

This improvement in respiratory efficiency and oxygen 

delivery contributes to better exercise tolerance, redu-

ces symptoms of fatigue, and potentially improves out-

comes in HF management.33

In the cardiac cavity a volume overload is generated 

due to the increase in the cardiac area. These volume 

overloads tend to decrease with the use of NIV, thus 

increasing the cardiac contraction that occurs with the 

advent of decreased transmural pressure.12,13 Therefore, 

NIV results in a pressure condition, favoring improve-

ment in gas exchange, stabilizing units and alveolar 

recruitment.14

During the application of NIV, it is necessary to mo-

nitor the patient. The reduced cardiac output and hypo-

perfusion are deleterious effects that challenge the use

of this technique. However, the positive intrathoracic 

pressure offered by NIV contributes to the patient's he-

modynamics, with the reduction of the transmural pres-

sure and a decrease in cardiac preload and afterload.14

However, it is important to recognize the limitations 

of the studies reviewed. The limited sample size in some 

studies may restrict the applicability of the results to a 

wider population of patients with congestive heart failure 

(CHF). In addition, variation in intervention protocols and 

patient characteristics may influence the interpretation 

of results and the generalizability of findings to different 

patient groups. In terms of clinical implications, the re-

sults suggest that CPAP and NIV have the potential to 

improve functional capacity and quality of life in pa-

tients with CHF. This could have a significant impact 

on the clinical management of these patients, offering 

an additional therapeutic option to improve respiratory 

symptoms and exercise tolerance. For future studies, it is 

recommended to further investigate not only the efficacy 

of these therapies, but also their long-term effects, safety 

and impact on clinical outcomes, helping to establish 

more robust guidelines for the management of CHF in 

clinical practice. This approach will help optimize the use 

of CPAP and NIV, offering better results for patients with 

CHF in terms of quality of life and prognosis.

Decreased contractility of the heart muscle, dias-

tolic dysfunction, and reduced ability to deliver oxygen 

to tissues are among the primary causes.24 These issues 

result in a diminished capacity of the heart to efficien-

tly pump blood throughout the body, leading to early 

fatigue and limitations in daily physical activities.23,24

Thus, the addition of PS in patients with HF impro-

ves lower limb perfusion resulting in improved nutrient 

supply to the exercising muscle, greater CO2 elimina-

tion and clearance of residual metabolites with impro-

ved acid-base state.5,25 In neurophysiology, improving the

ionic and acid-base status of active muscle may be rela-

ted to afferent sensory input26 or decreasing neural acti-

vation requirements and the sensation of contractile mus-

cle effort.27

The time required to recover oxygen consumption 

in individuals with HF is correlated with changes in car-

diac output and the consequent difficulty in eliminating 

lactate. Furthermore, changes in cardiac output lead to 

prolonged oxygen consumption in the muscle and its 

replacement by pulmonary gas exchange.28 Changes 

in oxygen consumption time have been observed as a 

worse prognostic for the disease; values above 200 se-

conds correspond to an unfavorable outcome in these 

individuals.29

The relationship between improved functional capa-

city and reduced mortality in patients with HF has been 

consistently observed in clinical studies.30,31 Enhanced 

functional capacity, often measured by increased exer-

cise tolerance and decreased symptoms of fatigue, is 

associated with better prognosis and lower mortality 

rates. This improvement can be attributed to the heart's 

enhanced ability to maintain adequate blood flow and 

reduce stress on the cardiovascular system, contributing 

to more effective disease management and better long-

term outcomes for patients.31

The resources that NIV brings with it enable a sig-

nificant improvement in the quality of life of patients, 

with a possible physiological rehabilitation in functional 

performance.7,20,22 Individuals with HF are very likely to 

have reduced lung activity, in the development of ADLs 

and in functional capacity.

Wittmer et al.19 showed that CPAP therapy pro-

gressively increased FVC and FEV1 in patients with HF 

when compared to the control group. This improvement 

may have been evident according to the increase in 

functional residual capacity and opening of atelectatic 

alveoli.5,7,18-22 Individuals who used NIV increased their 
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heart failure: a report of the American College of Cardiology 

Foundation/American Heart Association Task Force on prac-

tice guidelines. Circulation. 2013;128(16):e240-327. https://doi. 

org/10.1161/cir.0b013e31829e8776

7. Chermont S, Quintão MMP, Mesquita ET, Rocha NN, Nó-

brega ACL. Noninvasive ventilation with continuous positive 

airway pressure acutely improves 6-minute walk distance in 

chronic heart failure. J Cardiopulm Rehabil Prev. 2009;29(1):

44-8. https://doi.org/10.1097/hcr.0b013e3181927858

8. Piepoli MF, Conraads V, Corrà U, Dickstein K, Francis DP, 

Jaarsma T, et al. Exercise training in heart failure: from theo-

ry to practice. A consensus document of the Heart Failure 

Association and the European Association for Cardiovascular 

Prevention and Rehabilitation. Eur J Heart Fail. 2011;13(4):

347-57. https://doi.org/10.1093/eurjhf/hfr017

9. Borghi-Silva A, Goulart CDL, Carrascosa CR, Oliveira CC, 

Berton DC,  Almeida DR, et al. Proportional assist ventilation im-

proves leg muscle reoxygenation after exercise in heart failure 

with reduced ejection fraction. Front Physiol. 2021;12:685274. 

https://doi.org/10.3389/fphys.2021.685274

10. Mancini DM, Henson D, La Manca J, Donchez L, Levine S. 

Benefit of selective respiratory muscle training on exercise 

capacity in patients with chronic congestive heart failure. Circu-

lation. 1995;91(2):320-9. https://doi.org/10.1161/01.cir.91.2.320

11. Alviar CL, Miller PE, McAreavey D, Katz JN, Lee B, Moriyama 

B, et al. Positive pressure ventilation in the cardiac intensive 

care unit. J Am Coll Cardiol. 2018;72(13):1532-53. https://doi.

org/10.1016/j.jacc.2018.06.074

12. Piepoli MF, Corrà U, Agostoni PG, Belardinelli R, Cohen-

Solal A, Hambrecht R, et al. Statement on cardiopulmonary 

exercise testing in chronic heart failure due to left ventricular 

dysfunction: recommendations for performance and interpre-

tation Part II: How to perform cardiopulmonary exercise test-

ing in chronic heart failure. Eur J Cardiovasc Prev Rehabil.

2006;13(3):300-11. https://doi.org/10.1097/00149831-200606 

000-00003

13. Swank AM, Horton J, Fleg JL, Fonarow GC, Keteyian S, 

Goldberg L, et al. Modest increase in peak VO2 is related to 

better clinical outcomes in chronic heart failure patients: results 

from heart failure and a controlled trial to investigate out-

comes of exercise training. Circ Heart Fail. 2012;5(5):579-85. 

https://doi.org/10.1161/circheartfailure.111.965186

Conclusion

This systematic review showed that NIV is an effec-

tive method in the therapy for individuals with HF im-

proving their functional capacity. However, the unifor-

mities in the literature regarding the parameters used 

in these patients need to be further explored, which are 

the most appropriate and which promote excellent re-

sults in the development of functional capacity.
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