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ABSTRACT | INTRODUCTION:  Patients with diagnosis of acute 
or chronic respiratory insufficiency need support through invasive 
mechanical ventilation (IMV), after the correction of the event that 
led the patient to need IMV, the weaning process is started , 
defined as the transition from artificial to spontaneous ventilation. 
Non-invasive ventilation (NIV) has been shown to be efficient in 
the weaning process, optimizing it and avoiding reintubation. 
OBJECTIVE: To evaluate the use of NIV in the weaning process of 
IMV in adult patients. METHODS: Integrative review, the survey 
of indexed researches was carried out from  2018 March to May, 
through the databases: PubMed/MEDLINE, Scielo and LILACS, 
using the descriptors: “weaning mechanical ventilation” and 
“ventilator weaning”, “noninvasive”, “non-invasive ventilation”, 
“continuous positive airway pressure”, “CPAP ventilation”, “bilevel 
continuous positive airway pressure”, “intervention studies” and 
“clinical trials”, “extubation”, “extubation failure”, “reintubation”, 
“reintubation failure” and “weaning”. The descriptors were used 
individually and cross-checked. RESULTS: A total of 123 articles 
were found with the search in the databases, 60 articles were 
excluded after reading the abstracts because they did not fit 
the inclusion criteria of the study, 63 articles were read in full, 
from where 10 were elected to integrate this integrative review. 
CONCLUSION: NIV is a therapy that has proven feasible in 
some studies to reduce the risk of reintubation in patients with 
diagnostic diversity who presented acute respiratory failure 
after extubation. However, this result was not unanimous, which 
hinders its recommendation.

KEYWORDS: Airway extubation. Weaning. Noninvasive 
ventilation. Prevention and control. 

RESUMO | INTRODUÇÃO: Pacientes com quadro de insuficiência 
respiratória aguda ou crônica necessitam de suporte através da 
Ventilação Mecânica Invasiva (VMI), após a correção do evento 
que levou o paciente a necessitar de VMI é iniciado o processo 
de desmame, definido como a transição da ventilação artificial 
para a espontânea. A Ventilação Não-Invasiva (VNI) tem-se mos-
trado eficiente no processo de desmame, otimizando o processo 
de transição e evitando a reintubação. OBJETIVO: Avaliar o uso 
da VNI no processo de desmame da VMI em pacientes adultos. 
MÉTODOS: Revisão integrativa, o levantamento de pesquisas in-
dexadas se deu nos meses de março a maio de 2018, através do 
acesso as bases de dados: PubMed/MEDLINE, SciELO e LILACS, 
utilizando os descritores: weaning mechanical ventilation e ventilator 
weaning, non-invasive, non-invasive ventilation, continuous positive 
airway pressure, CPAP ventilation, bilevel continuous positive airway 
pressure, intervention studies e clinical trials, extubation, extubation 
failure, reintubation, reintubation failure e weaning. Os descritores 
foram utilizados de maneira individual e cruzada. RESULTADOS: 
Um total de 123 artigos foram encontrados com a busca nas bases 
de dados, 60 artigos foram excluídos após a leitura dos resumos 
por não se enquadrarem nos critérios de inclusão do estudo, 63 
artigos foram lidos na íntegra, de onde 10 foram eleitos para 
integrar esta revisão integrativa. CONCLUSÃO: A VNI é uma te-
rapêutica que se mostrou viável em alguns estudos para reduzir os 
riscos de reintubação em pacientes com diversidade diagnóstica 
que apresentaram insuficiência respiratória aguda após a extu-
bação. Porém, esse resultado não foi unanimidade, o que dificulta 
sua recomendação. 

PALAVRAS-CHAVE: Extubação. Desmame. Ventilação Não 
Invasiva. Prevenção. 
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Introduction

Patients with severe acute or chronic respiratory 
failure are indicated for artificial ventilatory 
support through mechanical ventilation (MV), aiming 
at the maintenance of gas exchange, hypoxemia 
correction and respiratory acidosis associated with 
hypercapnia, promoting rest for the respiratory 
musculature1. The ventilatory support provided 
by the MV is classified as: Invasive Mechanical 
Ventilation (IMV) and Non-Invasive Ventilation (NIV). 
The first one offers ventilatory support through oro 
or nasotracheal tube, while the second modality uses 
a mask as an interface between the patient and the 
artificial ventilator2.

IMV is the most efficient way to promote adequate 
oxygenation in patients with acute respiratory failure 
(ARF); however, an extended stay in IMV can cause 
damage to patients, such as ventilator-induced lung 
injury (VILI), ventilator-associated pneumonia (VAP), 
increased length of stay in the Intensive Care Unit 
(ICU) and increased mortality rates3.

In order to avoid the installation of consequences 
of prolonged MV time, the patient should be 
adequately monitored to identify the appropriate 
time for withdrawal of ventilatory support4. The 
weaning process of MV is defined as the transition 
period of artificial ventilation to spontaneous in 
patients who remained in IMV for a time greater 
than 24 hours. MV weaning begins when the 
patient presents improvement in the condition that 
led to artificial ventilatory support. In addition, 
the patient should have hemodynamic stability, 
absence of signs of myocardial ischemia, heart 
failure, decompensated coronary insufficiency or 
arrhythmias with hemodynamic repercussion and 
adequate gas exchange5.

The weaning process of MV performed early 
helps to improve the patient's condition, reducing 
the occurrence of VAP and the performance of a 
tracheostomy. When success occurs in the weaning 
process, patients tolerate spontaneous breathing tests 
satisfactorily, removal of the ventilatory prosthesis, 
or extubation of the orotracheal tube, is indicated. 
Success at weaning is achieved after the patient 
stay 48 hours in spontaneous breathing, without the 
need to return to MV6. Optimization of extubation 

time is a way to reduce ICU mortality, not prolonging 
the time of permanence in the MV, however, early 
extubation, when the patient haven’t adequate 
conditions to be extubated, is inappropriate and 
harmful. The reintubation or failure of extubation is 
the need to reinstitute the artificial area via3,4.

To aid the weaning process of the MV as well as 
the extubation of the patients, NIV has been shown 
to be an efficient alternative therapy. NIV is useful 
for reducing IMV time in patients with recurrent 
weaning failures, decreasing the risk of acquiring 
nosocomial infections and length of stay in the 
ICU1,7. NIV has been used to reduce the need for 
orotracheal intubation in patients with exacerbation 
of chronic obstructive pulmonary disease (COPD), 
acute pulmonary edema (APE), immunosuppressed 
patients and patients with neuromuscular diseases8.

In the weaning process, some patients develop 
respiratory insufficiency after extubation, increasing 
morbidity and mortality rates, prolonging ICU stay, 
in some cases requiring reintubation, these patients 
could benefit from NIV9. Some studies have shown 
the benefits of NIV in the weaning process of MV, 
patients with the most varied clinical conditions that 
present difficulty in weaning MV and postoperative 
patients. However, there is still a lack of clarity 
regarding the appropriate time of institution, as 
well as the parameters of the NIV1,6,10. In view of the 
above, the article aimed to evaluate the use of NIV 
in the weaning process of MV in adult patients.

Methods

This study is an integrative review of the literature, 
which aims to contribute to the discussions about 
methods and results as well as reflections for the 
conduct of new researches11. Thus, the guiding 
question of the research consisted of: Is it beneficial 
to use NIV in the process of weaning the MV? The 
survey of indexed researches was carried out in the 
months from March to May 2018, through access to 
databases: PubMed / MEDLINE, SciELO and LILACS.

The PICO strategy was used research question 
construction and bibliographical search12. The key 
terms of the research were established through 
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PICO strategy variables, defined as: Population 
/ Patient / Problem - P: IMV weaning; Interest - I: 
NIV; Context - C: use of NIV in the IMV weaning 
process; Outcome - O: success or failure in the 
weaning process. After this step, the descriptors and 
keywords related to the terms of the PICO strategy 
were identified. The term P covered the descriptors 
“weaning mechanical ventilation” and “ventilator 
weaning”; I covered the descriptors “non-invasive”, 
“non-invasive ventilation”, “continuous positive 
airway pressure”, “CPAP ventilation”, “bilevel 
continuous positive airway pressure”; the term C 
the descriptors “intervention studies” and “clinical 
trials”; and the term O “extubation”, “extubation 
failure”, “reintubation”, “reintubation failure”, and 
“weaning”. The search was performed with the 
descriptors used individually and crossed.

The inclusion criteria were articles with complete texts 
available and related to the referent search, clinical 
trials in which the patients were submitted to NIV 
during the weaning process, Studies in Portuguese 

and / or English, studies included in the last ten years 
(2008 to 2018). The non-inclusion criteria adopted 
were review articles, duplicates, dissertations and / 
or theses. The articles were analyzed both in their 
content and in the theoretical reference, in order 
to cover the universe of interest’s subject and to 
facilitate the access potentially usable articles.

Results

A total of 123 articles were found with the search 
in the databases, these had their summaries read 
and initially 60 articles were excluded because 
they did not fit the inclusion criteria of the study, 13 
were duplicated and 47 did not clearly describe the 
use of NIV, and some used it before the intubation 
procedure. 63 articles were read in full, of these 
10 were elected to integrate this integrative review. 
Figure nº 01 exemplifies the search strategy.

Figure 1. Search strategy adopted for research on the use of NIV in the weaning process of VM, 2008 - 2018

http://dx.doi.org/10.17267/2238-2704rpf.v9i1.2231
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Charts 1 and 2 summarize the studies included in the sample. 

Chart 1. Studies that address the use of Non-Invasive Ventilation in the weaning process of Mechanical Ventilation regarding the objectives and sample, 2008-2018
(to be continued)
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Chart 1. Studies that address the use of Non-Invasive Ventilation in the weaning process of Mechanical Ventilation regarding the objectives and sample, 2008-2018
(conclusion)
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Chart 2. Categorization of the studies that address the use of Noninvasive Ventilation in the weaning process of Mechanical Ventilation in methods and conclusions, 
2008-2018 (to be continued)
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Chart 2. Categorization of the studies that address the use of Noninvasive Ventilation in the weaning process of Mechanical Ventilation in methods and conclusions, 
2008-2018 (continuation)
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Discussion

Strategies that assist in the weaning of MV and 
reinstitution of effective spontaneous breathing 
are of paramount importance, in this context NIV 
has been used to reduce MV time and in patients 
who present ARF after extubation. The release of 
IMV involves the discontinuation of the artificial 
ventilator and removal of the ventilatory prosthesis, 
the decision of the exact moment in which the patient 
can be discontinued from IMV is crucial, since both 
the delay and the prolongation of the MV time 
are directly related to the appearance of adverse 
effects and increased mortality24.

Trevisan et al.13 evaluated the use of NIV in patients 
who presented failures in the weaning process and 
concluded that NIV reduces the incidence of VAP and 
the need for tracheostomy in patients. The results 
of Girault et al.14 demonstrated that NIV did not 
reduce reintubation rate within 7 days, compared 
to conventional weaning oxygen therapy, but NIV 
reduced the risk of post-extubation ARF. The studies 
evaluated different, but significant, outcomes.

NIV presents level of evidence A for the treatment of 
clinical conditions such as APE and COPD, however, 
its use in the weaning process of the MV lacks further 
evidence. A series of cases evaluated the use of NIV 
after extubation in 18 patients, with neuromuscular 
disease and clinical pneumonia (PNM), who were in 

IMV for a period exceeding 24h. Patients who had 
failed conventional weaning were directed to receive 
NIV after extubation, the authors concluded that 
NIV helps in the weaning process of MV in patients 
with neuromuscular disease and reduces the risk of 
reintubation25. One of the discussed points in the 
articles selected in the sample of the present review 
is the diagnostic variety of patients under MV and 
the difficulty in standardizing the use of NIV in the 
weaning process of the MV13,15,19. All studies chose 
similar parameters to choose patients at weaning, 
such as resolution or improvement of the cause of 
ARF, minute volume ≤ 10 - 15 L / min, Positive End-
Expiratory Pressure (PEEP) ≤ 5 - 8 cmH2O, Inspired 
Oxygen Fraction (FiO2) ≤ 0.4, partial pressure 
of oxygen / fraction of inspired oxygen (PaO2 / 
FiO2)> 150 mmHg, pH> 7.25, preserved respiratory 
mechanics and hemodynamic stability with low doses 
of vasoactive drugs26. The NIV modality used in most 
studies had two pressure levels and parameters such 
as PaO2, PaO2 / FiO2, FiO2, pH and blood pressure 
were constantly monitored during the application of 
NIV, the changes were evaluated and interpreted as 
success or failure in the application of NIV14,18.

The researches of Su et al.15 and Ornico et al.16 
evaluated the use of NIV in the prevention of 
reintubation of patients in the weaning process of 
MV, with divergent conclusions. While the first study 
did not find favorable results for the use of NIV 
after extubation, the second one demonstrated that 

Chart 2. Categorization of the studies that address the use of Noninvasive Ventilation in the weaning process of Mechanical Ventilation in methods and conclusions, 
2008-2018 (conclusion)
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NIV prevented reintubation and decreased hospital 
mortality. Adiyeke et al.19 in his study found results 
similar to those of Ornico et al.16, where patients 
submitted to NIV after extubation had lower ARI 
rates and shorter ICU stay, and also affirmed that the 
use of NIV may prevent reintubation. However, these 
results should be observed using the methodologies 
adopted in each study.

The use of NIV is beneficial under clinical conditions 
and its use is discussed after extubation in the 
weaning process5,9. A systematic review27 discussed 
the weaning process of NIV, this is often performed 
after clinical improvement and stabilization of 
heart and respiratory rate, as well as the analysis 
of complementary tests. The authors concluded that 
there is a paucity of studies reporting weaning 
protocols of NIV in hospitalized and elderly patients, 
with a large variation in how weaning progression, 
due to the heterogeneity of the protocols used it 
is not possible to make recommendations on the 
implementation of weaning protocols of the NIV.

Yamauchi et al.18 and Sancho et al.20 sought to 
describe the use of NIV and determine its use after 
extubation, the first used information collected 
from medical records and the second performed a 
multicenter prospective study. Both studies have shown 
that the use of NIV reduces the chances of reintubation 
and reduces the rates of ARF after extubation. A 
survey conducted at a public hospital in Fortaleza-
CE sought to identify the main weaning strategies of 
the MV, 77% of the volunteers presented weaned 
as easy from the MV and the most used modality to 
perform the weaning was the PSV mode, the authors 
concluded that the assessment of respiratory muscle 
strength, the spontaneous breathing test and the 
Tobin Index contributed to optimize weaning and 
extubation. The study, however, does not mention the 
use of NIV to aid the weaning process of the MV28.

An observational cohort study conducted at a 
university hospital in France evaluated the rates 
and predictive factors of NIV failure in ICU patients 
with ARF, the major implications of the study are to 
identify hypoxemic patients who may benefit from 
NIV and that this can be used as the first treatment in 
patients with mild acute respiratory distress syndrome 

(ARDS). A randomized cohort study conducted in 
eight countries with patients who after 48 hours 
of MV were extubated and had post-extubation 
ARF assessed the effects of NIV on the mortality of 
these patients, the NIV treated group had a higher 
mortality rate and a mean time for reintubation. 
These findings led the authors to conclude that NIV 
does not prevent reintubation and does not reduce 
mortality30.  The study presented limitations such as 
the non-availability of articles in full and the non-
return of some authors with information about the 
manuscripts for inclusion in this review.

Conclusion

NIV is a therapy that has proven to be feasible in 
some studies to reduce the risk of reintubation in 
patients with diagnostic diversity who presented 
ARF after extubation. However, this result was not 
unanimous, which hinders its recommendation. Clinical 
trials with inclusion criteria and more unique outcomes 
are required so that the analysis of NIV to facilitate 
the weaning process of the MV be concluded with 
effectiveness and whether its use in this condition is 
recommended or not. The study presented limitations 
such as the non-availability of articles in full and the 
non-return of some authors with information about 
the manuscripts for inclusion in this review.
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