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BACKGROUND: Approaches to respiratory care of patients needing prolonged mechanical ven-
tilation (PMV) might be varied. In this study we assessed the predictive value of usual variables for
extubation outcome in PMV patients. METHODS: From 2005 to 2007, intubated patients who were
admitted to the intermediate respiratory care unit, had been on mechanical ventilation for > 21 days
at the time of admission, and underwent extubation after successful spontaneous breathing trials
were included. Comparisons between subjects with successful extubation and failed extubation in
terms of weaning parameters and clinical predictors of extubation outcome were performed. Also,
1-year survival of subjects with regard to extubation outcome was analyzed. RESULTS: Twenty-
seven (23.7%) of 119 PMV subjects required reintubation within 7 days. Multivariate logistic
regression analysis demonstrated that the only variable associated with extubation failure was
ineffective cough (P < .001). Possessing 2 or more acceptable weaning parameters was not helpful
in predicting extubation outcome. Subjects with failed extubation had worse 1-year survival (haz-
ard ratio 0.49, 95% CI 0.28–0.87, P � .02) compared with those with successful extubation.
CONCLUSIONS: In PMV subjects who tolerated spontaneous breathing trials and were ready to
extubate, ineffective cough was the best predictor of extubation failure. Furthermore, extubation
failure was associated with future mortality; thus, different management strategies need to be
developed for improving patient outcome. Key words: extubation; outcome; predictive index; pro-
longed mechanical ventilation; intermediate respiratory care unit; weaning. [Respir Care 2013;58(8):
1307–1314. © 2013 Daedalus Enterprises]

Introduction

There is an increasing number of patients requiring
prolonged mechanical ventilation (PMV) around the
world, because of improved ICU care, population aging,
and increased burden of comorbidities.1,2 This patient
population definitely has different needs and resource uti-
lization patterns from ICU patients, and specialized man-

agement strategies for them are rapidly emerging.3 Accord-
ingly, different approaches to respiratory care might be
indicated.3

In the past few years, the importance of predicting ex-
tubation outcome following a successful spontaneous
breathing trial (SBT) has been emphasized. Nowadays it is
realized that predicting the outcome of an SBT is less
important because an SBT is easy to perform, safe, and
well tolerated.4 Several studies have identified a number
of clinical factors predicting extubation failure in the ICU
setting.4-6 However, it remains uncertain whether the per-
formance of these factors can be reproduced for PMV
patients.

The aim of the present study was to test the predictive
value of the usual variables for extubation outcome in
PMV patients in a specialized intermediate respiratory
care unit (IRCU) setting. Also, the 1-year survival of the
patients with regard to extubation outcome was analyzed.
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Methods

Study Setting

This retrospective study was conducted in the 12-bed
IRCU at the National Taiwan University Hospital, Yunlin,
Taiwan, a university-affiliated hospital. In Taiwan, an in-
tegrated delivery system program driven by National Health
Insurance Bureau has, since 1998, been applied in patients
who are expected to require ventilatory support for
� 21 days. Patients were eligible for IRCU admission if
they met the following requirements: hemodynamic sta-
bility, no vasoactive drug infusion, stable oxygen require-
ments, no active hepatic or renal failure, no requirement
for surgical intervention, or the primary physician deemed
it beneficial for the patient to be transferred to the IRCU.
The nurse-to-patient ratio in the IRCU was 1:4, and respi-
ratory-therapist-to-patient ratio was 1:12. All subjects re-
ceived continuous pulse oximetry, electrocardiogram, and
impedance pneumography monitoring.

Study Subjects With Prolonged Mechanical
Ventilation

From January 2005 to December 2007, all patients who
had been intubated and on mechanical ventilation for
� 21 days at the time of admission to the IRCU and were
extubated following a successful SBT during the IRCU
stay were identified in the respiratory care database. All
subjects were followed for 1 year after IRCU admission or
until death. Subjects who were lost to follow-up within
1 year after IRCU admission were included in the analysis
of extubation outcome but were excluded from survival
analysis. The study was approved by the research ethics
committee of the institution, and requirement for informed
consent was waived.

Extubation Outcome

The definition of extubation failure was the inability
to sustain spontaneous breathing within 7 days after re-
moval of the endotracheal tube, according to the recom-
mendation of the National Association for Medical Direc-
tion of Respiratory Care.3 Otherwise, the subjects were
classified as successful extubation. Subjects who required
immediate reintubation because of upper-airway obstruc-
tion after extubation were excluded from the analysis.

Data Collection

Clinical information was obtained from the respiratory
care database and medical records. Variables retrieved in-
cluded demographics, severity of illness as determined by

the Acute Physiology and Chronic Health Evaluation
(APACHE) II score on IRCU admission, comorbidities,
medical or surgical type of ICU admission, causes of re-
spiratory failure, ICU stay, ventilator days, failed trials of
extubation before IRCU admission, and initial ventilatory
settings on IRCU admission.

Weaning parameters and risk factors previously associ-
ated with extubation failure were obtained from the respi-
ratory log sheets and medical records. For the purpose of
this study, only weaning parameters, including breathing
frequency, minute ventilation, tidal volume, and maximum
inspiratory pressure, recorded on the day of and prior to
the SBT with subsequent attempted extubation, were ob-
tained.7 The rapid shallow breathing index (RSBI) was
derived by dividing the breathing frequency by the tidal
volume. Risk factors for extubation failure, including level
of consciousness as determined by the Glasgow coma scale
score, effectiveness of cough, volume and character of
airway secretions, and fluid balance as determined by fluid
input minus output over the 24-hour period, were recorded
during the 24 hours before extubation.4,5 The effectiveness
of cough was classified as effective (strong cough with
phlegm moving into the endotracheal tube) or ineffective
(no cough response or audible movement of air through
the endotracheal tube but no audible cough).8 The volume
of airway secretions was classified as abundant (requiring
suctioning every 2 hours or less) or not abundant (requir-
ing less frequent suctioning),8 and character of airway
secretions was classified as purulent or non-purulent.
The information regarding the assessment of cough effec-
tiveness was retrieved across the 3 nursing shifts within
24 hours before extubation. If there were discordant re-
sults, they were categorized according to the dominant
classification.

QUICK LOOK

Current knowledge

An increasing number of patients require prolonged
mechanical ventilation following critical illness,
which is associated with high healthcare costs. Discon-
tinuing mechanical ventilation in these patients remains
a challenge.

What this paper contributes to our knowledge

In prolonged mechanical ventilation patients who passed
a spontaneous breathing trial and were considered ready
for extubation, ineffective cough was the single best
predictor of extubation failure, and extubation failure
was associated with poor outcome.
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Weaning Protocol

A respiratory-therapist-implemented weaning protocol,
which was adapted from the statement of the sixth inter-
national consensus conference on intensive care medicine,
was used in the IRCU.9 In brief, daily screening for
weaning and SBT readiness was performed by respiratory
therapists, and an SBT was conducted on T-piece or low-
level pressure support for 30–120 min at the discretion of
the respiratory therapist if the subject fulfilled the follow-
ing criteria: reliable respiratory drive, stable hemodynamic
status, no deterioration of the offending disease, PEEP
� 8 cm H2O, FIO2

� 0.40, and RSBI of � 200. RSBI was
evaluated from measurements of the minute ventilation
and breathing frequency while subjects breathed through
the ventilator circuit with CPAP of 5 cm H2O. The mea-
surements were obtained using the Wright spirometer at-
tached to the expiratory port of the ventilator circuit, and
were made after a 1–2 min equilibration period was al-
lowed to elapse after stopping the ventilator. SBT was
considered successful if none of the following signs or
symptoms was observed at the end of the SBT: breathing
frequency � 35 breaths/min, arterial oxygen saturation
� 90%, heart rate � 140 beats/min or a sustained increase
or decrease of heart rate of � 20%, systolic blood pressure
of � 180 mm Hg or � 90 mm Hg, anxiety, agitation,
diaphoresis, or thoracoabdominal asynchrony.10 The pri-
mary physician ordered extubation for all subjects who
succeeded the SBT. If this was the case, he or she was
immediately extubated after the SBT.

Statistical Analysis

Results are expressed mean � SD or proportions, as
appropriate. The inter-group differences were compared
by using the independent samples t test for continuous
variables, and the chi-square test or Fisher exact test for
categorical variables, as appropriate. A 2-tailed P value of
� .05 was used to indicate statistical significance. All
statistical analyses were performed using statistics soft-
ware (SPSS 15.0, SPSS, Chicago, Illinois).

To estimate the effects of multiple variables on extuba-
tion outcome, a multivariate analysis was performed using
a logistic regression model. Weaning parameters were
coded as dichotomous variables, using established cutoff
values.7 All tested variables were entered into the model
despite their insignificant levels in the univariate analysis.
In addition, the possible influence of the number of ac-
ceptable weaning parameters on extubation outcome was
analyzed. Acceptable weaning parameters were defined as
follows: breathing frequency � 30 breaths/min, minute
ventilation � 10 L/min, tidal volume � 5 mL/kg, RSBI
� 105, and maximum inspiratory pressure � –20 cm H2O.7

Survival curves for subjects with successful extubation
and failed extubation were plotted using the Kaplan-Meier
method, and compared by the log-rank test. The Cox pro-
portional hazards model was used to determine the rela-
tionship between 1-year survival and subject characteris-
tics, including extubation outcome, age, sex, APACHE II
score, and ICU stay, which were coded as dichotomous
variables using the median values, as appropriate.11,12

Results

Subject Characteristics

During the 3-year period, a total of 357 subjects were
admitted to the IRCU, and 93% (331/357) of them had
been placed on mechanical ventilation for � 21 days
at IRCU admission, accounting for 11.5% (331/2886) of
all ventilated ICU subjects. Of those, 123 subjects were
included in this study (Fig. 1). There were 132 tracheos-
tomized subjects excluded; 97 (73.5%) of them had a tra-
cheostomy done before IRCU transfer, including 4 under-
going tracheostomy prior to this episode of respiratory
failure. The median time to tracheostomy insertion for
the 128 subjects was 21 days during this hospitalization.
Four subjects who were reintubated immediately because
of acute upper-airway obstruction after extubation were
excluded from the data analysis. Table 1 shows the base-
line characteristics of the study cohort. The mean age of
the subjects was 77 years, and approximately half of
them were male. The average APACHE II score on IRCU

Fig. 1. Flow diagram showing patient selection and exclusion.
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admission was 15. The most common comorbidities
were chronic kidney disease (45%), cerebrovascular dis-
ease (45%), and diabetes mellitus (39%). Three quarters of
the subjects were admitted to the ICU with a medical
diagnosis, and the primary indications for mechanical ven-
tilation were pneumonia (40%), postoperative respiratory
failure (13%), and sepsis (13%). The mean ICU stay and
ventilator days were 26 days (range 21–97 d) and 25 days
(range 21–48 d), respectively. A large proportion (73%)
of the subjects did not undergo an extubation trial during
the ICU stay, and two thirds of the subjects were ventilated
in the pressure support ventilation mode on admission to
the IRCU.

Outcome After Extubation and Predictors for
Reintubation

After IRCU transfer, 29 (24.4%) subjects succeeded
their first SBT attempt and were extubated. Overall, 3.3 �
2.3 SBT attempts were needed before the subjects under-
went extubation. On average, the subjects were extubated
12 days after admission to the IRCU. Ninety percent
(107/119) of the subjects passed an SBT with T-piece, and
78.5% (84/107) of them were successfully extubated. On
the other hand, 10% (12/119) of the subjects passed the
SBT with low-level pressure support, and 66.7% (8/12) of
them were successfully extubated. Statistical analysis

Table 1. Characteristics of Subjects at Admission to the Intermediate Respiratory Care Unit

Subjects
n � 119

Successful
Extubation

n � 92

Failed
Extubation

n � 27
P

Age, mean � SD y 77 � 14 77 � 14 78 � 11 .58
Male, no. (%) 56 (47) 46 (50) 10 (37) .24
APACHE II score, mean � SD 15 � 6 15 � 5 16 � 7 .44
Comorbidities, no. (%)

Chronic kidney disease 54 (45) 39 (42) 15 (56) .23
Cerebrovascular disease 53 (45) 40 (44) 13 (48) .67
Diabetes mellitus 46 (39) 32 (35) 14 (52) .11
Congestive heart failure 28 (24) 23 (25) 5 (19) .49
Obstructive airway disease 25 (21) 21 (23) 4 (15) .37

ICU admitting diagnosis, no. (%) .96
Medical 93 (78) 72 (77) 21 (78)
Surgical 26 (22) 20 (22) 6 (22)

Predominant cause of respiratory failure, no. (%) .39
Pneumonia 47 (40) 33 (36) 14 (52)
Postoperative state 15 (13) 12 (13) 3 (11)
Sepsis 15 (13) 13 (14) 2 (7)
Post-resuscitation 11 (9) 9 (10) 2 (7)
Coma 10 (8) 9 (10) 1 (4)
COPD 6 (5) 6 (7) 0 (0)
Heart failure 5 (4) 4 (4) 1 (4)
ARDS 3 (3) 1 (1) 2 (7)
Other 7 (6) 5 (5) 2 (7)

ICU days, mean � SD d 26 � 9 26 � 6 27 � 15 .59
Ventilator days, mean � SD d 25 � 6 25 � 6 25 � 6 .82
Documented failed extubations, no. (%) .40

0 87 (73) 70 (76) 17 (63)
1 29 (24) 20 (22) 9 (33)
� 1 3 (3) 2 (2) 1 (4)

Ventilator modes, no. (%) .50
PSV 76 (64) 60 (65) 16 (59)
SIMV/PSV 20 (17) 13 (14) 7 (26)
PCV 15 (13) 12 (13) 3 (11)
VCV 8 (7) 7 (8) 1 (4)

APACHE � Acute Physiology and Chronic Health Evaluation
PSV � pressure-support ventilation
SIMV � synchronized intermittent mandatory ventilation
PCV � pressure controlled ventilation
VCV � volume controlled ventilation
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showed that the mode of SBT did not have any effect on
extubation outcome. Overall, about one quarter (27/119,
23.7%) of the subjects required reintubation within 7 days
of extubation; of those, only 5 (18.5%) needed reintuba-
tion because of the development of a new disease process,
including acute coronary syndrome (n � 1), arrhythmia
(n � 1), aspiration (n � 1), massive upper gastrointestinal
hemorrhage (n � 1), and pneumonia (n � 1). Of note,
one third (9/27, 33.3%) of subjects who failed extubation
were reintubated 3–7 days post-extubation (Fig. 2). Sub-
jects with successful extubation had a similar mean
IRCU stay before extubation trials (12.1 � 7.8 d vs
11.0 � 8.7 d), compared with subjects with failed extu-
bation. About the effectiveness of cough, total agree-
ment of the data obtained across 3 nursing shifts could
be achieved in 83% of the subjects. In the multivariate
logistic regression model, cough effectiveness was the only

variable independently predicting extubation outcome of
these subjects (Table 2). The sensitivity, specificity, pos-
itive predictive value, and negative predictive value of
ineffective cough as a predictor of failed extubation were
85%, 71%, 46%, and 94%, respectively. Table 3 indicates
that the number of acceptable weaning parameters did not
predict extubation outcome; more than half of the subjects
who failed extubation had at least 3 acceptable weaning
parameters.

Long-Term Survival

The in-hospital mortality of all 119 subjects was 24.4%.
Seven subjects lost to follow-up at 1 year were excluded
from the survival analysis. The 1-year survival of subjects

Table 2. Performance of Parameters Previously Associated With Extubation Failure in Subjects With Prolonged Mechanical Ventilation

Successful
Extubation

n � 92
no. (%)

Failed
Extubation

n � 27
no. (%)

Multivariate
P

Breathing frequency � 30 breaths/min 46 (50) 15 (56) .61
Minute ventilation � 10 L/min 49 (53) 14 (52) .90
Tidal volume � 5 mL/kg 27 (29) 10 (37) .45
RSBI � 105 42 (46) 14 (52) .57
PImax � �20 cm H2O 9 (10) 2 (7) � .99
Glasgow coma scale score � 10 65 (71) 18 (67) .69
Ineffective cough 27 (29) 23 (85) � .001
Abundant airway secretions 8 (9) 2 (7) � .99
Purulent airway secretions 31 (34) 9 (33) .97
Positive fluid balance 22 (24) 10 (37) .18

RSBI � rapid shallow breathing index
PImax � maximum inspiratory pressure

Table 3. Correlation Between Number of Acceptable Weaning
Parameters and Extubation Outcome in Subjects With
Prolonged Mechanical Ventilation

Number of
Acceptable
Weaning

Parameters*

Successful
Extubation

n � 92
no. (%)

Failed
Extubation

n � 27
no. (%)

P

5 19 (21) 5 (19) .81
73 (79) 22 (82)

4 36 (39) 9 (33) .59
56 (61) 18 (67)

3 58 (63) 15 (56) .48
34 (37) 12 (44)

2 82 (89) 24 (89) � .99
10 (11) 3 (11)

* Acceptable weaning parameters: breathing frequency � 30 breaths/min, minute ventilation
� 10 L/min, tidal volume � 5 mL/kg, rapid shallow breathing index � 105, and maximum
inspiratory pressure � �20 cm H2O.

Fig. 2. Number of patients reintubated within 7 days of extubation.
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with successful extubation was significantly better than
that of subjects with failed extubation (Fig. 3). There were
77, 67, and 61 subjects seen at 3-, 6-, and 12-month fol-
low-up, respectively. A Cox proportional hazards model in-
corporating subject demographics, severity of illness, and
extubation outcome showed that failed extubation remained
an independent predictor of worse long-term survival (Ta-
ble 4). Instead, age, sex, APACHE II score, and ICU stay
did not have a discriminative value for 1-year survival of
these IRCU subjects.

Discussion

This study shows that among the usual predictors of
extubation outcome, cough effectiveness was the only one
independently predicting extubation outcome of intubated
PMV subjects in an IRCU setting, and failed extubation
independently predicted a worse 1-year survival.

Nowadays it remains difficult to predict extubation out-
come in ICU patients. Similarly, in this study we were

unable to identify predictive variables achieving enough
sensitivity and specificity to be reliably used as a sole
predictor of extubation outcome in PMV subjects. Studies
have demonstrated the importance of cough strength as a
factor related to reintubation.13,14 On multivariate analysis,
we also showed that ineffective cough was more common
in subjects who failed extubation, and its positive predic-
tive value and negative predictive value in predicting failed
extubation were 46% and 94%, respectively. The result
indicates that, although many PMV subjects were success-
fully extubated despite poor airway clearance function, the
presence of effective cough was highly associated with
successful extubation. The present study extends the im-
portance of airway competence on extubation outcome to
PMV subjects recovering from a variety of medical and
surgical illnesses. However, given the study design, we
were not allowed to provide an objective measure of cough
strength to be used in the decision to extubate.

The finding of an association between failed extubation
and a higher mortality rate is not new15,16; however, to our
knowledge this is the first study to demonstrate this asso-
ciation in an IRCU setting. The probability of survival in
27 subjects who failed their first extubation trial was ap-
proximately half that of those who succeeded extubation
(see Table 4). Because 2 survival curves obviously sepa-
rated within 2 months of IRCU admission (see Fig. 3),
failed extubation might impose some negative effects on
these subjects. First, it has been suggested that reintuba-
tion is harmful because it increases the risk of pneumo-
nia,16 and the study by Torres et al in a mixed medical-
surgical ICU found that approximately half of the mortality
rate among reintubated subjects was attributable to the
development of pneumonia.16 Second, clinical deteriora-
tion might occur during the interval between extubation
and reintubation and contribute to worse outcome.

Furthermore, although adjustments were made for se-
verity of illness, the possibility that failed extubation rep-
resents an independent marker of more severe illness could
not be excluded. This way, failed extubation itself would
provide additional prognostic information to that derived
from conventional severity scores. Taken together, no mat-
ter what the exact relationship is between failed extubation
and patient outcome, our study suggests that alternative
dedicated care practices should be instituted with the aim
of reducing mortality when taking care of PMV patients
who fail extubation trials.

In the present study, the reintubation rate was 23.7%,
which seemed higher than previously reported rates of
10–20%.4,5,17,18 The difference was caused by various
study settings (ICU vs IRCU), patient populations (medi-
cal vs surgical vs mixed medical-surgical), and, most im-
portantly, definitions of successful extubation (48–72 h vs
7 d). PMV patients usually have slower recovery of respi-
ratory function and complex chronic comorbidities; thus,

Fig. 3. Kaplan-Meier curves of 1-year survival since intermediate
respiratory care unit admission, stratified by extubation outcome.

Table 4. Cox Proportional Hazards Model Incorporating Extubation
Outcome, Age, Sex, Apache II Score, and ICU Days as
Potential Predictors of 1-Year Survival

Characteristic
Hazard
Ratio

95% CI P

Successful vs failed extubation 0.49 0.28–0.87 .02
Age � 79 y vs � 79 y 1.13 0.65–1.97 .67
Female vs male sex 0.81 0.47–1.41 .46
APACHE II score � 15

vs � 15
0.65 0.37–1.15 .14

ICU stay � 23 d vs � 23 d 0.89 0.51–1.53 .66

APACHE � Acute Physiology and Chronic Health Evaluation
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the definition of successful extubation is certainly con-
founded by differences in patient characteristics. A signif-
icant proportion of our subjects who failed extubation
were reintubated beyond 72 hours after extubation. Be-
sides, most subjects required reintubation because of the
original respiratory process. Therefore, in agreement with
the recommendation by National Association for Medical
Direction of Respiratory Care,3 this work suggests that
sustaining spontaneous breathing for 7 consecutive days
should constitute successful extubation in PMV patients.

The RSBI was first described by Yang and Tobin in
1991,19 and early studies suggested that it was the most
accurate predictor of failure in weaning patients from me-
chanical ventilation.20,21 However, in the past decade a
few possible limitations of the RSBI used during the wean-
ing process were demonstrated. First, it mainly gauges the
ability to sustain spontaneous breathing without the ven-
tilator, but does not help distinguish extubation outcome.8,22

Second, the RSBI tends to be higher in PMV patients,
probably because these chronically ill patients are more
likely to assume a rapid shallow breathing respiratory pat-
tern, due to muscle wasting and weakness, and does not
predict weaning outcome in these patients.23,24 Accord-
ingly, it is not surprising that the present study did not find
an association between the RSBI and extubation outcome
in the IRCU setting.

Severity scoring systems were originally derived and
designed for use in the ICU setting to assess severity of
illness and predict mortality; however, their accuracy of
predicting long-term mortality in a post-ICU setting has
not been thoroughly validated. Consistent with prior stud-
ies,11,25 we did not demonstrate an association between
long-term survival and the APACHE II score. Although
such an association has been reported in a few studies,24,26,27

they primarily investigated mortality over a short period of
time, and found that the APACHE II score was poor at
discriminating between individual patients in terms of risk
of death.27 Development of a severity scoring system for
PMV patients is important because these patients consume
a disproportionate amount of healthcare resources and have
high medical costs.28,29 Such a scoring system could fa-
cilitate earlier and more definitive discussions between
physicians and patients/surrogates regarding appropriate
goals of care. Thus, defining adequately performing and
validated severity measures is urgently needed.

Compared to studies conducted in western countries,30,31

in which tracheostomy was performed after a median of
approximately 2 weeks of mechanical ventilation, half of
the 128 tracheostomized PMV patients who were not eli-
gible for this study underwent tracheostomy after more
than 3 weeks of ventilatory support. Cultural differences
may account for the discrepancy. In our practice the de-
cision to proceed to tracheostomy is usually made if the
patient cannot be extubated within 14 days; however, pa-

tients and their families tend to refuse or postpone the
procedure because by custom Asian cultures disapprove of
creating a stoma in the body. Actually, the optimal timing
for tracheostomy in PMV patients remains a point of de-
bate. There is conflicting evidence about whether early
tracheostomy improves outcomes for PMV patients.24,32

In this regard, the timing of tracheostomy should be indi-
vidualized according to ongoing assessment of a patient’s
progress, readiness to wean, and preference.

There are several limitations to this study. First, the data
were collected in a specialized IRCU, and the study sub-
jects were intubated and required PMV. Thus, the results
might not be universally applied to all subjects receiving
PMV. Second, because of the design of this study, we are
able to draw conclusions regarding associations but not
causation. Third, the relatively small number of subjects
limits statistical power, particularly in comparison between
successfully and unsuccessfully extubated subjects, as the
number of subjects in the latter group is even smaller.
Finally, although total agreement of the cough effective-
ness assessment between nurses was observed in the ma-
jority of the subjects, we could not evaluate the reliability
and reproducibility of the assessment of cough in this
retrospective study. Further investigations are needed to
validate our results.

Conclusions

In a cohort of PMV subjects who passed an SBT and
were considered clinically appropriate for extubation, we
demonstrate that ineffective cough was the single best pre-
dictor of extubation failure, and there was an association
between extubation failure and adverse patient outcome.
This indicates that there is still much unknown about the
determinants of extubation outcome in patients with PMV,
and more work is needed to broaden our understanding of
the issue. In addition, extubation failure is associated with
future mortality; thus, different management strategies
should be established to improve patient outcome.
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