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Abstract 

Background: Spontaneous breathing trials (SBT) can be exhausting, but the preventive role of rest has never been 
studied. This study aimed to evaluate whether reconnection to mechanical ventilation (MV) for 1 h after the effort of a 
successful SBT could reduce the need for reintubation in critically ill patients.

Methods: Randomized multicenter trial conducted in 17 Spanish medical‑surgical intensive care units (Oct 2013–Jan 
2015). Patients under MV for longer than 12 h who fulfilled criteria for planned extubation were randomly allocated 
after a successful SBT to direct extubation (control group) or reconnection to the ventilator for a 1‑h rest before extu‑
bation (rest group). The primary outcome was reintubation within 48 h. Analysis was by intention to treat.

Results: We recruited 243 patients randomized to the control group and 227 to the rest group. Median time from 
intubation to SBT did not differ between groups [5.5 (2.7, 9.6) days in the control group vs. 5.7 (2.7, 10.6) in the rest 
group; p = 0.85]. Reintubation within 48 h after extubation was more common in the control than in the rest group 
[35 (14%) vs. 12 (5%) patients; OR 0.33; 95% CI 0.16–0.65; p < 0.001]. A multivariable regression model demonstrated 
that the variables independently associated with reintubation were rest [OR 0.34 (95%CI 0.17–0.68)], APACHE II [OR 
1.04 (1.002–1.077)], and days of MV before SBT [OR 1.04 (1.001–1.073)], whereas age, reason for admission, and type 
and duration of SBT were not.

Conclusion: One‑hour rest after a successful SBT reduced the rates of reintubation within 48 h after extubation in 
critically ill patients.

Trial registration Clinicaltrials.gov identifier NCT01915563.

Keywords: Weaning, Mechanical ventilation, Reintubation, Rest

*Correspondence:  marufaes@yahoo.es 
1 Department of Intensive Care, Hospital Universitari Mútua Terrassa, 
Universitat de Barcelona, Terrassa, Spain
Full author information is available at the end of the article

http://orcid.org/0000-0001-8137-5872
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-017-4911-0&domain=pdf


1661

Introduction
Spontaneous breathing trials (SBTs) are used to assess 
readiness for patients’ liberation from the ventilator 
[1–4], but it is difficult to choose the best time to per-
form the SBT, although an international consensus panel 
stated several minimum conditions [5]. Moreover, pos-
textubation respiratory failure causes 5–30% of patients 
to require reintubation, which is associated with higher 
mortality [6–9].

Attempts to ascertain the effects of different types 
of SBT on weaning outcome have yielded inconclusive 
results. Very demanding tests may better identify suitable 
patients who will be successfully weaned, but can induce 
fatigue in very sick patients, thus precluding extubation 
[10–12].

In the vast majority of weaning studies, patients were 
immediately extubated after successfully passing the 
SBT, but in other studies, patients were reconnected to 
the ventilator for variable intervals before extubation. In 
the 1990s, Ely et  al. [13] reported a study in which res-
piratory therapists performed the SBT, reconnected the 
patients to the ventilator, and reported to attending phy-
sicians about weanability. Their positive results gained 
wide acceptance, becoming routine clinical practice in 
some countries, but not in others [14]. In other studies, 
patients were reconnected to the ventilator for a period 
after successful SBT to study minute ventilation recov-
ery as a predictor of extubation outcome [15, 16]. These 
studies inadvertently enabled patients to rest for some 
time before extubation. However, the effects of rest after 
the effort of a successful SBT have never been purposely 
studied. In addition, respiratory muscles can develop 
high-frequency or low-frequency contractile fatigue (also 
known as short-lasting and long-lasting fatigue, respec-
tively). Patients can recover from high-frequency fatigue 
in 10–15 min; however, low-frequency fatigue can persist 
for more than 24 h, suggesting that the diaphragm could 
need more than 24  h to recover after an overwhelming 
effort [17]. Nevertheless, half of the recovery of low-fre-
quency fatigue is accomplished in the first hour. High-
frequency fatigue is not a common cause of weaning 
failure in patients who fulfil standard criteria for wean-
ing, although many patients with weaning failure have 
diaphragmatic weakness [18].

Given that most ICU patients have some degree of 
muscle weakness and reduced diaphragm thickness and 
that the effort induced by SBTs may be excessive for some 
patients, we hypothesized that a period of rest after a 
successful SBT and before extubation may be advisable 
and would reduce postextubation respiratory failure and 
reintubation. Thus, we aimed to determine whether add-
ing a 1-h rest to standard care would reduce the reintuba-
tion rate in critically ill ventilated patients.

This work was presented in the 29th Annual ESICM 
Congress [19].

Methods
We undertook a parallel, two-arm, prospective rand-
omized controlled clinical trial in 17 Spanish medical-
surgical ICUs, from October 2013 to January 2015. The 
study at the Coordinating Center (Hospital Universitari 
Mútua Terrassa was approved by the Ethics Committee; 
approval #1310/signed 22/05/2013). The institutional 
review board at each center approved the protocol, and 
patients or their authorized representatives provided 
written informed consent.

Study population
Patients receiving invasive mechanical ventilation (MV) 
for at least 12  h were screened daily and followed pro-
spectively (while undergoing serial SBTs) until they 
successfully completed an SBT. Criteria for assessing 
weanability by SBT were based on the literature (see sup-
plementary material) [4]. Exclusion criteria were age less 
than 18  years, tracheostomy, overwhelming respiratory 
secretions, inability to follow commands, do-not-resusci-
tate or do-not-reintubate orders, out-of-protocol extuba-
tion, participation in other trials, or formal indication for 
noninvasive ventilation (NIV) after extubation, mainly 
due to hypercapnia during SBT.

Randomization and masking
Randomization was centralized and stratified by center 
and by risk of extubation failure before SBT. It was 
achieved via computerized random-number tables in 
blocks of four for each hospital and it was unknown by 
the investigators involved in recruiting patients. Alloca-
tion was concealed through numbered opaque envelopes.

To reduce bias, investigators who collected endpoints 
were excluded from clinical decisions. Because it was 
impossible to mask patients and staff to treatment, the 
database was monitored by third parties with no direct 
involvement in the study and no interest in the outcome, 
and the data were analyzed exactly according to the sta-
tistical analysis plan decided on before the study started.

Procedures
Patients receiving invasive MV for at least 12  h were 
screened daily. When patients fulfilled criteria for assess-
ing weanability, informed consent was obtained and 
patients were randomized before the SBT. To avoid 
unbalanced distribution, patients were classified before 
the SBT according to predicted risk of extubation failure 
as high or low risk [20–22] (see supplementary material).

The technique for the SBT [T-tube, low-level pressure 
support, or continuous positive airway pressure (CPAP)] 
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and duration (30, 60, or 120 min) remained at the discre-
tion of the attending physician and local protocols. Suc-
cessful SBT was defined by international guidelines [4] 
(see supplementary material).

As per our standard of care, patients who passed the 
SBT were directly extubated if assigned to the control 
group or were reconnected to the ventilator with the 
previous ventilatory parameters for 1-h rest and then 
directly extubated if assigned to the rest group.

Each participating hospital used its own weaning and 
physiotherapy protocols, so practices such as pre-oxygen-
ation before extubation, suctioning before and/or during 
cuff deflation, using bronchodilators, and oxygen supply 
after extubation varied from one center to another.

Postextubation respiratory failure was defined accord-
ing to the literature (see supplementary material) [22]. 
The protocol at each participating hospital determined 
the treatment of postextubation respiratory failure. Rein-
tubation and use of NIV as ventilatory support after 
extubation remained at the discretion of the attending 
physicians.

Patients were followed up until hospital discharge or 
death.

The primary outcome was reintubation within 48  h. 
Secondary endpoints were postextubation respiratory 
failure, ICU and hospital length of stay, and ICU and hos-
pital mortality.

Statistical analysis
We expected a 15% reintubation rate in the control 
group, and we aimed to detect a 5% decrease (33% rela-
tive reduction) in the rest group. This objective required 
a sample of 686 patients in each group (i.e., 1372 in total) 
for an alpha error of 5% and a power level (1 − β) of 80%.

All analyses were conducted adhering to the intention-
to-treat principle. Categorical variables were compared 
with the Cochran–Mantel–Haenszel χ2 test or Fisher’s 
exact test. Normally distributed continuous variables 
were expressed as means with standard deviations and 
compared with Student’s t test for independent samples. 
Non-normally distributed continuous variables were 
expressed as medians with 25% and 75% percentiles and 
compared with the Mann–Whitney U test.

To identify independent factors related to reintubation 
and control for confounding variables, we constructed 
a conditional backwards stepwise multivariable logistic 
regression model including the pre-specified variables 
age, APACHE II score, reason for admission, type and 
duration of SBT, length of MV before SBT, and recon-
nection to the ventilator for rest, and those independent 
variables which are not distributed evenly between the 
two groups of study (p < 0.05). The discrimination of the 
multivariate model was assessed using the area under the 

receiver operating characteristic curve (AUROC) and the 
goodness-of-fit by Hosmer–Lemeshow test. We assessed 
the sensitivity of our findings by repeating the primary 
analysis under varying assumptions about the study pop-
ulation in a sensitivity analysis for reintubation (see sup-
plementary material).

Primary outcome was extubation failure. Secondary 
outcomes were reintubation, ICU and hospital length of 
stay, and ICU and hospital mortality. Significance was 
set at 0.05 and statistical analyses were conducted by the 
medical statistical department of the Hospital Univer-
sitari Mutua de Terrassa (SPSS, version 17.0; SPSS Inc, 
Chicago, IL, USA).

This trial was registered at clinicaltrials.gov 
(NCT01915563).

Results
Figure  1 shows the flowchart of the study. We admit-
ted 4317 patients needing MV, and 2765 of these were 

Fig. 1 Flowchart of the study. NIV noninvasive ventilation
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ventilated for more than 12 h (thereby excluding patients 
with immediate, uncomplicated postoperative extuba-
tion). Finally, 608 patients were eligible for the study and 
470 of these were randomized: 243 patients to the control 
group and 227 to the rest group. No patients declined to 
participate after providing consent, and none were lost to 
follow-up. Only after concluding the study did we realize 
that we had miscalculated the sample size as 470 patients 
instead of the 1372 stated in the “Methods” section.

The characteristics and severity of illness of patients in 
the two groups were similar (Table 1). The median length 
of MV before SBT was not different between groups [5.5 
(2.7, 9.6) days in the control group vs. 5.7 (2.7, 10.6) days 
in the rest group (p = 0.85)].

The most common SBT technique was T-tube in both 
groups [211 (87%) patients in the control group and 213 
(94%) in the rest group]; only 43 (9.1%) patients received 
pressure support or CPAP. The duration of the SBTs 
was evenly distributed among 30-, 60-, and 120-min 
time frames [162 (34.5%), 184 (39.1%), and 124 (26.4%), 
respectively]. SBTs in the 120-min time frame were more 
frequent in the control than in the rest group [77 (31.7%) 
vs. 47 (20.7%); p = 0.009].

In the rest group, 9 (3.7%) patients [3 (1.5%) high-risk 
patients and 6 (11%) low-risk patients] did not tolerate 
reconnection to the ventilator; intolerance was described 
as a general sense of agitation. All these patients were 
directly extubated, and none failed extubation; they 

Table 1 Patients’ characteristics at randomization

COPD chronic obstructive pulmonary disease, APACHE II Acute Physiology and Chronic Health Evaluation II, SBT spontaneous breathing trial

Control group (n = 243) Rest group (n = 227) P

Male n (%) 154 (63%) 148 (65%) 0.68

Age, years 62 ± 15 65 ± 15 0.96

APACHE II score, points 18.3 ± 7.91 17.8 ± 7.85 0.41

Comorbidities

 Arterial hypertension 124 (51%) 116 (51%) 0.98

 Heart disease 79 (32%) 64 (28%) 0.31

 Diabetes 57 (23%) 64 (28%) 0.24

 COPD 48 (19%) 43 (19%) 0.82

 Peripheral arterial disease 39 (16%) 27 (12%) 0.19

 Cancer 36 (14%) 38 (17%) 0.56

 Neurological disease 31 (13%) 37 (16%) 0.27

 Renal failure 31 (13%) 21 (9%) 0.22

 Liver disease 19 (8%) 23 (10%) 0.38

Reason for intubation 0.17

 Emergent surgery 66 (27%) 71 (31%) 0.36

 Medical disease 96 (39%) 67 (29%) 0.03

 Respiratory disease 54 (22%) 56 (24%) 0.59

 Scheduled surgery 21 (9%) 22 (9%) 0.75

 Trauma 6 (2%) 11 (4%) 0.22

High‑risk patients 202 (85%) 190 (84%) 0.86

High‑risk criteria

 Age >65 years 114 (56%) 119 (63%) 0.22

 Comorbidities >1 74 (37%) 90 (47%) 0.03

 Upper airway problems 44 (22%) 56 (29%) 0.08

 COPD 29 (14%) 32 (17%) 0.58

 APACHE II >12 27 (13%) 23 (12%) 0.76

 >1 failed SBT 22 (11%) 23 (12%) 0.75

 Copious secretions 31 (15%) 17 (9%) 0.06

 Body mass index >30 22 (11%) 27 (14%) 0.36

 Cardiac insufficiency 17 (8%) 10 (5%) 0.24

Mechanical ventilation before SBT, days, median (25th, 75th percentiles) 5.5 (2.7, 9.6) 5.7 (2.7, 10.6) 0.85
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remained in the rest group for the intention-to-treat 
analysis.

Postextubation respiratory failure within 48 h occurred 
in 82 (17%) patients and was more common in the con-
trol group than in the rest group [58 (24%) vs. 24 (10%) 
patients; OR 0.35 (0.21–0.61); p < 0.001] (Table 2).

Among these 82 patients, 47 (57%) patients under-
went rescue NIV [34 (59%) in the control group and 13 
(54%) in the rest group; p =  0.71] for a median of 12 h 
(25th–75th centiles, 6–30 h), whereas 31 (40%) patients 
were directly reintubated [22 (38%) patients in the con-
trol group vs. 9 (37%) in the rest group; p = 0.97]. Four 
patients (5%) were treated solely with oxygen and physi-
otherapy. Reintubation was eventually necessary in 16 
(34%) patients who received NIV (13 (38%) patients in 
the control group and 3 (23%) in the rest group; p = 0.33) 
(Table 2).

Reintubation within 48 h after extubation, either direct 
reintubation or intubation after rescue NIV, was more 
common in the control group than in the rest group [35 
(14%) vs. 12 (5%); OR 0.33; 95% CI 0.16–0.65; p < 0.001] 
(Fig. 2). In both groups, the main reason for reintubation 
was patients’ inability to manage secretions that eventu-
ally induced acute respiratory failure (Table 2).

Reintubation within 48  h after extubation was more 
frequent in high-risk patients [43/392 (11%) vs. 4/78 (5%); 
p =  0.001], both in the control group [32/202 high-risk 
patients (16%) vs. 3/41 low-risk patients (7%); p = 0.001] 
and in the rest group [11/190 high-risk patients (6%) vs. 
1/37 low-risk patients (3%); p = 0.001].

The median length of ICU stay was not different 
between groups [10 (5–19) days in the control group vs. 
11 (6–18) days in the rest group; p = 0.30]. The median 
length of hospital stay was not different between groups 
[23 (14–38) days in the control group vs. 26 (17–43) days 
in the rest group; p = 0.93].

Eight patients (2%) died in the ICU during the 48-h 
postextubation period after developing postextubation 
respiratory failure; there were no differences in mortal-
ity between groups. Only high-risk patients died: six 
patients were directly reintubated after postextubation 
respiratory failure and the other two were reintubated 
within 48  h after extubation, but after several hours of 
NIV. Another 14 patients died in the ICU beyond 48 h for 
unrelated reasons, such as postsurgical complications or 
cardiac arrest.

A multivariable regression model demonstrated that 
the variables independently associated with reintuba-
tion were rest [OR 0.34 (95%CI 0.17–0.68); p =  0.002], 
APACHE II on admission [OR 1.04 (1.002–1.077); 
p = 0.04], and days of MV before SBT [OR 1.04 (1.001–
1.073); p  =  0.04]; age, reason for admission, and type 

Table 2 Postextubation respiratory failure, failure man-
agement, and reintubation between groups

Control group Rest group P

Extubation failure 58/243 (24%) 24/227 (10%) 0.001

 High‑risk patients 51/202 (25%) 22/190 (12%) 0.001

 Low‑risk patients 7/41 (17%) 2/37 (5%) 0.16

Main causes of extubation failure

 Oxygen saturation <90% 25/58 (43%) 12/24 (50%) 0.57

 Tachypnea 36/58 (62%) 12/24 (50%) 0.31

 Muscle fatigue 34/58 (58%) 10/24 (41%) 0.16

 Respiratory acidosis 10/58 (17%) 3/24 (12%) 0.75

 Low level of consciousness 6/58 (10%) 5/24 (21%) 0.20

Direct reintubation 22/58 (38%) 9/24 (37%) 0.97

 High‑risk patients 20/51 (39%) 8/22 (36%) 0.82

 Low‑risk patients 2/7 (29%) 1/2 (50%) 0.57

Rescue noninvasive ventilation 34/58 (59%) 13/24 (54%) 0.71

 High‑risk patients 29/51 (57%) 12/22 (54%) 0.85

 Low‑risk patients 5/7 (71%) 1/2 (50%) 0.57

Reintubation after NIV 13/34 (38%) 3/13 (23%) 0.33

 High‑risk patients 12/29 (41%) 3/12 (25%) 0.32

 Low‑risk patients 1/5 (20%) 0/1 (0%) 0.62

Reintubation within 48 h 35/243 (14%) 12/227 (5%) 0.001

 High‑risk patients 32/202 (16%) 11/190 (6%) 0.001

 Low‑risk patients 3/41 (7%) 1/37 (3%) 0.36

Reintubation criteria

 Inability to manage secretions 22/35 (63%) 6/12 (50%) 0.43

 Level of consciousness 4/35 (11%) 6/12 (50%) 0.005

 Gasping 4/35 (11%) 0/12 (0%) 0.56

 Cardiac arrest 3/35 (8%) 1/12 (8%) 0.98

 Surgery 1/35 (3%) 2/12 (17%) 0.16

 Others 5/35 (15%) 2/12 (17%) 0.87

Fig. 2 Patients reintubated in control vs rest group within 48 h after 
extubation
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and duration of SBT were discarded (see supplementary 
material).

Discussion
Our main finding is that reconnection to the ventilator to 
rest for 1  h after a successful SBT reduces reintubation 
at 48  h in critically ill patients. Postextubation respira-
tory failure within 48  h was more common in the con-
trol group than in the rest group, but no differences were 
observed in the duration of ICU stay or hospital stay.

We studied a mixed population that included surgi-
cal and medical patients at high and low risk of extuba-
tion failure, and there were no differences between study 
groups.

The median MV time before SBT was 5  days in both 
groups. MV can have deleterious effects on the dia-
phragm, and muscle unloading and inactivity lead to a 
condition referred to as “ventilator-induced diaphrag-
matic dysfunction” [23]. In fact, autopsy studies of brain-
dead donors have shown diaphragm myofiber atrophy, a 
phenomenon attributed to complete diaphragm inactiv-
ity that is evident within the first 3  days of MV [24]. A 
recent study measuring changes in diaphragmatic thick-
ness and contractility by ultrasound found a more than 
10% decrease in diaphragmatic thickness in nearly half 
of the patients during the first week of MV which was 
associated with lower contractile activity [25]. Diaphrag-
matic contractile activity varied widely for each patient 
and from patient to patient over the first week of MV. 
Therefore it is likely that our patients had varying levels 
of muscle dysfunction, although we have no direct meas-
urements to support this theory.

SBTs could be very demanding for some critically ill 
patients. SBTs can be performed without any ventilatory 
support (T-tube) or with minimal support (5–7 cmH2O 
pressure support with or without positive end-expiratory 
pressure or about 5 cmH2O CPAP) [6, 26]. In our clini-
cal scenario, physicians mostly opted for T-tube SBTs for 
30–60  min, commonly accepted as equally effective at 
achieving successful extubation [9].

Another important factor for respiratory muscle func-
tion is fatigue. Fatigue involves two components: high-
frequency fatigue, which can be resolved in 10–15 min, 
and low-frequency fatigue, which can persist for more 
than 24  h. Unfortunately, the lack of physiological data 
in our study does not allow us to know why we have 
obtained such striking results. We can only speculate 
about the mechanisms for improvement with rest on the 
basis of previous studies. In their study in healthy volun-
teers, Laghi et al. [17] found that diaphragm fatigue was 
mainly due to low-frequency fatigue and needed more 
than 24  h to fully recover. In the same study, the great-
est recovery of the diaphragm occurred in the first hour 

of resting. However, they could not show that patients 
under MV developed low-frequency fatigue; they spec-
ulated that this was due to greater recruitment of the 
rib cage and expiratory muscles and to patients being 
reconnected to the ventilator for clinical signs of dis-
tress before fatigue developed [18]. Probably, the work 
of breathing load imposed by SBT is not high enough to 
fatigue the diaphragm in patients who pass it, but some 
of these patients could be weak enough to experience 
failure hours after extubation. Thus, we hypothesize that 
resting for 1 h could allow those patients at risk of fatigue 
to recover enough to avoid respiratory distress in the 
postextubation period.

Tolerance to reconnection to the ventilator was excel-
lent, and the vast majority of patients showed no signs of 
severe intolerance, described as a general sense of agita-
tion, even under assist-control mode. Only a few low-risk 
patients did not tolerate reconnection, probably because 
younger patients without heart or lung disease who fully 
recovered after a short MV period are unlikely to find 
relief in returning to the ventilator and more likely refuse 
to be reconnected.

NIV as a rescue treatment for postextubation respira-
tory failure has raised safety concerns because it could 
mask deterioration, thus delaying reintubation. Whereas 
some studies strongly argued against NIV in this scenario 
[27], others reported beneficial effects, mainly in hyper-
capnic patients [28]. In our study, “as reflected in real life”, 
up to 60% of patients received rescue NIV after failed 
extubation for a median of 12  h. Finally, 34% of these 
patients needed reintubation, slightly better than in Este-
ban et al.’s [27] study, but mortality was not worse in our 
study. Our data do not shed light on the value of NIV in 
postextubation respiratory failure. Moreover, other thera-
pies such as high-flow nasal cannula were not used when 
this study was done as a result of the lack of evidence.

The reintubation rate in the control group was 14%, 
which is very similar to rates reported in other studies 
[29, 30]. Therefore, the decrease in the reintubation rate 
to 5% after reconnection to MV for rest for 1  h before 
extubation is highly relevant for clinical practice. It is 
especially important since it is a simple measure applica-
ble in a wide variety of settings, as our study took place 
in different hospitals, with different weaning protocols, 
different nurse/patient ratios, and different levels of 
physiotherapy support. Furthermore, in many centers, 
especially in North America, nurses perform the SBT and 
then physicians decide whether to order extubation, so 
they inadvertently allow rest for variable periods before 
extubation. Importantly, our results suggest that caution 
is advisable when critically reviewing multicenter trials 
on weaning outcome, where the rate of patient resting 
before extubation should be a critical parameter.
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In both groups in our study, tachypnea and clinical 
signs of muscle exhaustion were the most common cri-
teria for diagnosing postextubation respiratory failure, 
and patients’ inability to manage secretions was the most 
common reason for reintubation. This is in accordance 
with previous studies about predictors of extubation 
failure, where cough strength and amount of endotra-
cheal secretions were important predictors of extubation 
outcomes [19, 31]. In the daily screening, we excluded 
patients with copious secretions or inability to cough, but 
we have no data about mucus viscosity or specific respir-
atory physiotherapy measures after extubation.

Despite the reduction in reintubation in the rest group, 
mortality was not different between the groups, mainly 
because death was related to conditions appearing very 
late after extubation, such as postsurgical complications, 
and the low number of deaths makes it difficult to detect 
statistical differences.

Study limitations
After concluding the study, we realized that our origi-
nal sample size calculation was mistaken as a result of 
accepting a default power of only 35%, instead of the 
commonly accepted 80% (obtained via https://www.stat.
ubc.ca/~rollin/stats/ssize/b2.html). Then, instead of 225 
patients per group, the study should have recruited 686 
patients per group. Nevertheless, because the size of the 
effect was much larger than hypothesized we found a sta-
tistically significant reduction in both postextubation res-
piratory failure and reintubation.

Although different types and durations of SBT between 
groups might be confounding factors, the multivariable 
regression analysis dropped them as variables associated 
with reintubation.

On the other hand, we did not protocolize weaning, 
extubation, or postextubation care; we did not routinely 
analyze arterial blood gases and maximal inspiratory 
pressure; and we have no data about work of breathing 
during the SBT. Nevertheless, our pragmatic approach is 
a reflection of daily clinical practice in different centers 
with different approaches to postextubation respiratory 
distress, thus improving the external validity of our study. 
Moreover, like many studies on MV, our study was not 
blinded.

Whether the beneficial effect of rest may be an alter-
native to high-flow nasal cannula after extubation or may 
have additive effects remains speculative and open for 
future research.

While overt fatigue is commonly recognized in failed 
SBTs, subclinical fatigue may go undetected during suc-
cessful SBTs. We did not directly measure the extent of 
the recovery achieved by patients during the resting 
period after reconnection to the ventilator, relying on the 

physicians’ perception of patients’ comfort. Moreover, a 
small percentage of patients may have developed asyn-
chronies that reduced muscular rest. Finally, reconnec-
tion to the ventilator may also help patients recover from 
atelectasis and derecruitment developed during the SBT.

Conclusions
Allowing patients to rest for 1  h after a successful SBT 
reduces reintubation and postextubation respiratory fail-
ure in critically ill patients. Since this approach requires 
no special monitoring or respiratory equipment, no addi-
tional expenditure, and no laboratory studies, it can be 
readily implemented in any ICU in both university and 
community hospitals. As a result of the paucity of physio-
logical data supporting this approach, further studies that 
would look into the optimal duration of rest and the type 
of patients who should benefit most are needed.
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