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Background: The purpose of this study was to evaluate the clinical application of modified
Burns Wean Assessment Program (m-BWAP) scoring at first spontaneous breathing trial (SBT)
as a predictor of successful liberation from mechanical ventilation (MV) in patients with
endotracheal intubation.

Methods: Patients requiring MV for more than 72 hours and undergoing more than one SBT
in a medical intensive care unit (ICU) were prospectively enrolled over a 3-year period. The
m-BWAP score at first SBT was obtained by a critical care nursing practitioner.

Results: A total of 103 subjects were included in this study. Their median age was 69 years
(range, 22 to 87 years) and 72 subjects (69.9%) were male. The median duration from admission
to first SBT was 5 days (range, 3 to 26 days), and the rate of final successful liberation from
MV was 84.5% (n=87). In the total group of patients, the successful liberation from MV
group at first SBT (n=65) had significantly higher m-BWAP scores than did the unsuccessful
group (median, 60; range, 43 to 80 vs. median, 53; range, 33 to 70; P<0.001). Also, the area
under the m-BWAP curve for predicting successful liberation of MV was 0.748 (95% confidence
interval, 0.650 to 0.847), while the cutoff value based on Youden's index was 53 (sensitivity,
76%; specificity, 64%).

Conclusions: The present data show that the m-BWAP score represents a good predictor of
weaning success in patients with an endotracheal tube in place at first SBT.
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INTRODUCTION

Mechanical ventilation (MV) is a life-saving procedure performed in patients with acute re-
spiratory failure, but the principal goal of critical care management is ultimately to wean pa-
tients off respiratory support as soon as possible. Weaning failure is strongly associated with
prolonged intensive care unit (ICU) stay and an increased risk of hospital mortality [1,2]. There-
fore, predicting the likely success of liberation from MV is an important issue for nurses and
physicians. Although many weaning parameters and predictors have been reported in the
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literature, there is no consensus on the most useful predictive
indicators [3-7].

As a comprehensive clinical weaning checklist and scoring
instrument, the Burns Wean Assessment Program (BWAP)
score was designed to assist clinicians in the management of
patients who require long-term MV (LTMV) [8]. Some studies
have demonstrated the effectiveness of the BWAP score as a
systematic weaning assessment tool in patients requiring LTMV
as well as in those receiving MV for more than 3 days [9-11],
suggesting that the BWAP score may be helpful when deter-
mining ventilator weaning potential. A modified version of
the BWAP score (m-BWAP) has been developed, which makes
the scoring more objective and convenient [12]. Also, a previ-
ous study proposed that m-BWAP is a good indicator of wean-
ing and extubation outcome in patients with LTMV [12].

Many studies have demonstrated successful critical care
nurse-directed weaning from MV using well-defined proto-
cols [13-16]. Also, advanced practice nurses can play an im-
portant role by weaning patients from MV using well-defined
protocols, thereby expediting the weaning process. However,
it is still questionable as to whether the m-BWAP instrument
could be applied successfully in many Asian ICUs, because
the staffing of nurses and full-time intensivists in Korean ICUs
of university and teaching hospitals is less robust in compari-
son with in Western units [17,18], which may delay the recog-
nition of patients capable of being weaned and prolong the
duration of MV. Therefore, we hypothesized that the m-BWAP
scoring instrument could be applicable for critical care nurses
who could drive the initiation of spontaneous breathing trials
(SBTs) in appropriate patients.

In this study, we investigated whether the m-BWAP scoring
instrument utilized by a critical care nurse practitioner in Ko-
rea at first SBT could be applicable to predict successful liber-
ation from MV in patients with endotracheal intubation who
have received MV for more than 72 hours.

MATERIALS AND METHODS

Study Design and Subject Selection

This prospective, observational study was conducted in a 12-
bed medical ICU at a 1,300-bed university-affiliated tertiary
care hospital in Korea. The ICU has full cardiovascular facili-
ties and close airway monitoring. The physician staff in the
medical ICU included one full-time ICU specialist, one clini-
cal fellow (pulmonary and critical care medicine), and one
resident physician (internal medicine); the nurse to bed ratio
is 1:3. All subjects are managed according to therapeutic rec-
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KEY MESSAGES

= As a comprehensive clinical weaning scoring instrument,
the modified Burns Wean Assessment Program (m-BWAP)
score was designed as a systematic weaning assessment
tool and subsequently proposed as an indicator of wean-
ing outcome in patients having long-term ventilator care.

= When predicting ventilator weaning success at first spon-
taneous breathing trial (SBT), the m-BWAP score (admi-
nistered by a critical care nurse practitioner) is useful in
patients with an endotracheal tube at first SBT.

= Our findings suggest that the m-BWAP score is a useful
tool that supports decision-making regarding weaning
from mechanical ventilation in Korea.

ommendations, which are based on a lung-protective ventila-
tor strategy [19]. A ventilator weaning protocol, based on doc-
umented guidelines, has been developed [20-22], and success-
fully implemented in our medical ICU (Figure 1).

Between October 1, 2014, and September 30, 2017, adult
subjects admitted to the medical ICU and receiving MV for
more than 72 hours were screened daily by a critical care nurse
practitioner of our medical ICU, who was an independently
trained advanced practice nurse. All subjects with more than
one SBT were enrolled into the study based on our weaning
protocol (Figure 1). Subjects aged younger than 18 years and
those with irreversible brain injury, acute or chronic neuro-
muscular diseases, LTMV prior to ICU admission, and insuffi-
cient data on characteristics or outcomes were excluded. Also,
patients who received tracheostomy before the first SBT were
excluded.

The study protocol was approved by the Institutional Re-
view Board of Pusan National University Hospital (IRB No.
H-1409-009-021). Because of the observational nature of this
study, the need for informed consent from enrolled subjects
or their surrogates was waived. This study had no impact on
the treatment of the enrolled patients.

Data Collection and Definition

The following demographic and clinical data were gathered
from the medical records of each subject: age, sex, body mass
index (BMI), ICU admission diagnosis, and comorbidities pri-
or to ICU admission (based on the Charlson comorbidity in-
dex) [23]. The severity of illness within 24 hours of ICU admis-
sion was measured using the Acute Physiology and Chronic
Health Evaluation II score, and concomitant organ failure was
measured according to the Sequential Organ Failure Assess-
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Weaning protocol
Yes No
A. Daily screening for readiness to wean
1) Treat underlying cause of respiratory failure 0O O
goto'B" reassessed next day
B. Spontaneous awakening trial safety screen
1) Active seizures O O
2) Alcohol withdrawal 0 a
3) Agitation d O
4) Paralytics d O
5) Myocardial ischemia 0O O
6) Normal intracranial pressure O O
one or more Yes (reassessed next day) all No (go to 'C)
C. Perform spontaneous awakening trial
1) Anxiety O O
2) Agitation O O
3) Pain O O
4) Respiration rate >35 breaths/min for >5 min O ]
5) Sp0, <88% for >5 min O O
6) Acute cardiac arrhythmia O O
7) Two or more signs of respiratory distress O ]
(60>HR> 120, use of accessory muscles, abdominal paradox, diaphoresis, marked dyspnea)
one or more Yes (reassessed next day) allNo (go to 'D")
D. Spontaneous breathing trial safety screen
1) Adequate oxygenation
(1) Pa0,/Fi0, < 150 mmHg or SpO, <88% on Fi0, <0.4 and PEEP <5, Pi <10 O ]
@ pH <7.25 or PaC0, abnormal O O
(3 Respiration rate >35 breaths/min O O
(@) Rapid shallow breathing index > 105: O O
measured on 5 cmH,0 CPAP (continuous positive airway pressure) for 3 minutes
2) Hemodynamic stability
(@ Active myocardial ischemia (chest pain, ST changes, new onset arrhythmia) O O
(@) Clinically important hypotension (>5 meg/kg/min dopamine or dobutamine, O O
>0.04 meg/kg/min norepinephrine)
(3 Heart rate > 140 bpm O O
@) Fever (>38°C) O O
One or more Yes (reassessed next day) all No (go to 'E')
E. Perform spontaneous breathing trial (during 30—120 min)
1) Respiratory rate >35 breaths/min, change in >50% O O
2) Heart rate >120 bpm, change in >20% O O
3) 90 mmHg>systolic blood pressure >180 mmHg, change in >20% O O
4) Two or more signs of respiratory distress O ]
(Use of accessory muscles, abdominal paradox, diaphoresis, marked dyspnea)
one or more Yes (reassessed next day) all No (go to 'F)
F. Physician to consider extubation

Figure 1. Ventilator weaning protocol. SpO:: blood oxygen saturation; HR: heart rate; PaO,: partial pressure of oxygen; FiO.: fraction of in-
spired oxygen; PaCO: partial pressure of carbon dioxide; PEEP: positive end-expiratory pressure; Pi: inspiratory pressure; ST: ST segment on
electrocardiogram.
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ment score [24,25]. ICU and hospital length of stay, duration
of MV, ICU and hospital cumulative mortality, and tracheos-
tomy status during the ICU stay were also recorded.

The m-BWAP checklists, as reported previously [12], were
used in this study, as the m-BWAP score was considered to be
easier to measure in subjects prior to SBT than the original
version [8]. Enrolled subjects were grouped according to the
success of the first SBT, i.e., into successful and unsuccessful
liberation from MV groups, respectively. We also evaluated
traditional weaning parameters (i.e., rapid shallow breathing
index [RSBI], maximal inspiratory pressure [Pimax]) at first
SBT to compare predicting successful liberation at first SBT
with m-BWAP score. The primary outcome was successful lib-
eration from MV at first SBT, and successful liberation was de-
fined with complete weaning from MV lasting more than 48
hours, regardless of extubation.

Statistical Analysis

Continuous variables are expressed as median (range), while
categorical variables are presented as number (%). The Student
t-test or the Mann-Whitney U-test were used for comparisons
of continuous variables according to the normality of the re-
spective distribution. The chi-square or Fisher exact test (for

Ao
A\ W &
small numbers) was used to compare categorical variables. To
estimate the performance of the m-BWAP score in terms of
predicting successful weaning from MV, receiver operating
characteristic curves were constructed and the area under the
curve (AUC) was determined; identification of an optimal cut-
off value for this score was based on the maximum Youden’s
index [26]. All tests of significance were two-tailed, and P-val-
ues of <0.05 were considered to be statistically significant. All
analyses were performed using the IBM SPSS version 24.0 (IBM

Corp., Armonk, NY, USA) and MedCalc version 18.5 (MedCalc
Software, Ostend, Belgium).

RESULTS

During the study period, 1,114 subjects were admitted to the
medical ICU. Of these, 421 patients (37.8%) received MV for
more than 72 hours. After the criteria defined above were ap-
plied, 103 patients were included in the analyses (Figure 2).
The median age of the cohort was 69 years (range, 22 to 87
years) and 72 (69.9%) were male. Table 1 shows the demo-
graphic and clinical characteristics of the study group and a
comparison of patients with final successful and unsuccessful
liberation from MV, regardless of the number of SBTs. Patients

1,114 Patients admitted to ICU during enrolled periods

v

421 Ventilator care more than 72 hours

A\

103 Final enrolled

\

38 Failure at first SBT

p—

65 Success at first SBT

17 Tracheostomy before second SBT

10 Success at second SBT

4 Success at third SBT

318 Exclusion
101 Death before first SBT
80 Tracheostomy before first SBT
71 Chronic neuromuscular diseases
29 Transferred to other hospitals before first SBT
19 Long-term ventilator care before ICU admission
18 Insufficient data

11 Failure at second SBT

7 Failure at third SBT

Figure 2. Flowchart of recruited and enrolled study participants and clinical outcomes of all enrolled patients. ICU: Intensive care unit; SBT:

spontaneous breathing trial.
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Table 1. Comparisons of clinical characteristics between patients with final successful and unsuccessful liberation from MV

Final liberation of MV

Variable Total (n=103) P-value
Successful (n=87) Unsuccessful (n=16)
Age (yr) 69 (22-87) 69 (22-86) 69 (45-87) 0912
Male sex 72 (69.9) 60 (69.0) 12 (75.0) 0.771
BMI (kg/m?) 22.3(13.8-37.6) 23.0(13.8-37.6) 21.2 (16.5-24.6) 0.004
Charlson comorbidity index 2 (0-7) 2 (0-6) 2 (0-7) 0.069
Severity of illness on day of ICU admission
APACHE Il score 22 (10-37) 22 (10-37) 22 (11-36) 0.927
SOFA score 8(2-17) 8(3-17) 7 (2-16) 0.506
Time between ICU admission and first SBT (day) 5(3-26) 4(3-21) 5(3-26) 0.885
Underlying disease
Diabetes 40 (38.8) 37 (42.5) 3(18.8) 0.096
Hemato-oncologic disease 27 (26.2) 19 (21.8) 8 (50.0) 0.029
Chronic heart disease® 25 (24.3) 21 (24.1) 4(25.0) >0.999
Chronic lung disease® 17 (16.5) 16 (18.4) 1(6.3) 0.462
Neurologic disease® 16 (15.5) 15(17.2) 1(6.3) 0.456
Chronic kidney disease (including hemodialysis) 10(9.7) 9(10.3) 1(6.3) >0.999
Alimentary disease 9(8.7) 8(9.2) 1(6.3) >0.999
Chronic liver disease® 7(6.8) 6(6.9) 1(6.3) >0.999
Tracheostomy during ICU stay 30(29.1) 20 (23.0) 10 (62.5) 0.003
ICU mortality 19 (18.4) 9(10.3) 10 (62.5) <0.001
Hospital mortality 29 (19.5) 17 (19.5) 12 (75.0) <0.001

Values are presented as median (range) for continuous variables or number (%) for categorical variables. The Mann-Whitney U-test was used for com-
parison of continuous variables and the chi-square or Fisher exact test (for small numbers) were used to compare categorical variables.
MV: mechanical ventilation; BMI: body mass index; ICU: intensive care unit; APACHE: Acute Physiology and Chronic Health Evaluation; SOFA: Sequen-

tial Organ Failure Assessment; SBT: spontaneous breathing trial.

*Chronic heart diseases included ischemic heart diseases, arrhythmia, and valvular heart diseases; °*Chronic lung diseases include chronic obstructive
pulmonary diseases, asthma, and tuberculosis-destroyed lung; ‘Neurologic diseases included stroke, neuromuscular diseases, and neurodegenerative
diseases; “Chronic liver diseases included hepatocellular carcinoma and liver cirrhosis.

in the final unsuccessful group had significantly lower BMIs
and a higher rate of hemato-oncologic diseases as comorbidi-
ties as well as tracheostomy during their ICU stay (Table 1).

Table 2 shows the comparison between patients with suc-
cessful and unsuccessful liberation of MV at the time of first
SBT in all subjects. The m-BWAP score at first SBT was signifi-
cantly higher in the successful group. In analyses according to
all m-BWAP scoring checklist elements (Table 3) [12], the suc-
cessful group had a significantly higher rate in five factors of
all checklist elements when compared with the unsuccessful
group (i.e., stable partial pressure of oxygen [PaO:] and partial
pressure of carbon dioxide [PaCO:], stable pulmonary infiltra-
tion and pleural effusion, general body strength and condition,
ability to clear airway, and low RSBI).

We further investigated the m-BWAP score cutoff level for
predicting successful liberation from MV at first SBT, ultimate-
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ly identifying a value of 53, as determined by the Youden’s in-
dex. Using this cutoff level, the sensitivity and specificity were
determined to be 82% and 55%, respectively (AUC, 0.748; 95%
confidence interval [CI], 0.650 to 0.847; P<0.001). The corre-
sponding positive and negative predictive values were 76% and
64%, respectively. When we further compared the m-BWAP
score and other traditional weaning parameters (i.e., RSBI, Pi-
max), the AUCs for RSBI and Pimax were 0.637 (95% CI, 0.528
t0 0.745; P=0.014) and 0.545 (95% CI, 0.429 to 0.661; P=0.443),
respectively (Figure 3), and we found that the AUC for m-BWAP
was significantly higher than that for Pimax (P =0.005).

DISCUSSION

To the best of our knowledge, this is the first study to investi-
gate the clinical utility of the m-BWAP score at first SBT in Ko-

Acute and Critical Care 2018 November 33(4):260-268
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Table 2. Comparisons of clinical characteristics between patients with successful and unsuccessful liberation of MV at first SBT

Variable Successful (n=65) Unsuccessful (n=38) P-value
Age (yr) 70 (22-87) 68 (22-85) 0.738
Male sex 45(69.2) 27 (71.1) >0.999
BMI 22.7 (13.8-37.6) 22.0(13.8-37.6) 0.209
Charlson comorbidity index 2 (0-6) 2 (0-7) 0.162
APACHE Il score on day of ICU admission 22 (10-35) 21 (11-37) 0317
SOFA score on day of ICU admission 9(3-17) 8(2-16) 0.421
Period between ICU admission to first SBT 6 (4-26) 4(3-21) <0.001
ICU length of stay (day) 13 (4-42) 18 (5-72) 0.040
MV duration (day) 6 (4-26) 10 (4-71) <0.001
m-BWAP score at first SBT 60 (43-80) 53 (33-70) <0.001
RSBI 42.5(6.3-93.0) 50.5(22.8-150.0) 0.006
Pimax 16 (9-32) 16 (10-23) 0.504
28-Day mortality after first SBT 9(13.8) 14 (36.8) 0.013
ICU mortality 5(7.7) 14 (36.8) <0.001

Values are presented as median (range) for continuous variables or number (%) for categorical variables. The Mann-Whitney U-test was used for com-
parisons of the continuous variables. The chi-square or Fisher exact test (for small numbers) were used to compare categorical variables.

MV: mechanical ventilation; SBT: spontaneous breathing trial; BMI: body mass index; APACHE: Acute Physiology and Chronic Health Evaluation; ICU:
Intensive care unit; SOFA: Sequential Organ Failure Assessment; m-BWAP: modified Burns Wean Assessment Program; RSBI: rapid shallow breathing

index; Pimax: maximal inspiratory pressure.

100 _
80 |
= 60 -
=
=
3
S 40 L
w
L —— m-BWAP
20 __,.-f‘// 4= RSBI
.A‘ // =+ Pimax
-
0 389/ 1 1 1 1 1
20 40 60 80 100

100-Specificity (9o)

Figure 3. Receiver operating characteristic curves for modified
Burns Wean Assessment Program (m-BWAP) score, rapid shallow
breathing index (RSBI), and maximal inspiratory pressure (Pimax)
at first spontaneous breathing trial for predicting successful liber-
ation from mechanical ventilation were drawn. The areas under
the curve (AUCs) for m-BWAP, RSBI, and Pimax were 0.748 (95%
confidence interval [Cl], 0.650 to 0.847; P<0.001), 0.637 (95% ClI,
0.528 to 0.745; P=0.014), and 0.545 (95% Cl, 0.429 to 0.661; P=
0.443), respectively. The AUC for m-BWAP was significantly higher
than that for Pimax (P=0.005).

Acute and Critical Care 2018 November 33(4):260-268

rea. In our investigation, we found that the m-BWAP score
could be successfully applied to Korean patients and deter-
mined that it is most useful in patients with an endotracheal
tube at the time of first SBT. Also, the present study showed
good clinical utility of the m-BWAP score at the time of first
SBT to predict the likelihood of liberation from MV, regardless
of the duration of MV. Our study showed m-BWAP score at
first SBT was significantly higher in the successful group (Ta-
ble 2). In addition, when we compared m-BWAP score with
other traditional weaing indices (e.g., RSBI, Pimax), this score
was not inferior for predicting liberation from MV. Our find-
ings are very similar to those of the original m-BWAP study in
the literature [12]. Although critical care resources and facili-
ties of university hospitals in Korea are typically more limited
than in Western countries [17,18], our study suggests the m-
BWAP score, which was obtained by advanced practice nurses
(such as critical care nurse practitioners), would be useful to
predict successful liberation from MV.

In our study, the successful group showed a significant dif-
ference in five factors when compared with the unsuccessful
group (e.g., stable PaO, and PaCOs, stable pulmonary infiltra-
tion and pleural effusion, general body strength and condi-
tion, ability to clear airway, and low RSBI) (Table 3). These re-
sults suggest it is likely there are more effective factors among
the m-BWAP scoring checklist elements that can predict suc-
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Jeong ES, etal.  Clinical Application of m-BWAP Score

L,V af &

A\ 9\ &

Table 3. Comparison of m-BWAP scoring instruments between patients who were successfully and unsuccessfully liberated from MV at the

first SBT

Description of category Successful (n=65) Unsuccessful (n=38) P-value
Age <65 years 26 (40.0) 15(39.5) >0.999
Without heart failure 3(96.9) 36 (94.7) 0.625
Stable heart rhythm 46 (70.8) 24 (63.2) 0.513

Stable blood pressure 8 (58.5) 21 (55.3) 0.837
Free from factors that will increase or decrease metabolic rate 0 0 >0.999
Stable arterial blood gases pH 5(23.1) 11 (28.9) 0.639
Stable Pa0, and PaCO; 60(92.3) 26 (68.4) 0.002
Stable pulmonary infiltration and pleural effusion 52 (80.0) 19 (50.0) 0.002
Good consciousness 56 (86.2) 27 (71.1) 0.113

Stable sodium, potassium, calcium, and phosphate concentration 3(4.6) 2 (5.3) >0.999
Stable fluid status 57(87.7) 30(78.9) 0.268
Good nutritional status 7(26.2) 5(13.2) 0.142
General body strength and condition 9(29.2) 1(2.6) 0.001

Ability to clear airway 6 (24.6) 1(2.6) 0.005
Amount and consistency of secretion 46 (70.8) 24 (63.2) 0.513

Good lung compliance 64 (98.5) 38(100.0) >0.999
Low Raw 61(93.9) 37(97.4) 0.649
Low Pimax 59 (90.8) 32(84.2) 0.351

Low RSBI 65 (100.0) 33(86.8) 0.006
Appropriate minute ventilation 37 (56.9) 16 (42.1) 0.159

Values are presented as number (%). This table shows the comparison between patients with successful and unsuccessful liberation of ventilator care
at the time of first SBT in total patients regardless of whether they had 5 points or not according to the definition of each category.

m-BWAP: modified Burns Wean Assessment Program; MV: mechanical ventilation; SBT: spontaneous breathing trial; PaO.: partial pressure of oxygen;
PaCO0.: partial pressure of carbon dioxide; Raw: airway resistance; Pimax: maximal inspiratory pressure; RSBI: rapid shallow breathing index.

cessful liberation from MV; further research is needed to iden-
tify which factors are most useful in predicting liberation from
MV.

We also attempted to evaluate the clinical usefulness of m-
BWAP score in subjects with more than two SBTs. In subjects
with an endotracheal tube at first SBT (n=103), a second SBT
was performed in 21 subjects (20.3%) because 17 patients un-
derwent tracheostomy (Figure 2). Further analysis with these
21 patients showed m-BWAP score was significantly higher in
the successful liberation group of MV (n=10) versus the un-
successful group (median, 60; range, 53 to 80 vs. median, 55;
range, 31 to 60; P=0.027). However, we could not evaluate
clinical usefulness in patients with more than three SBT at-
tempts because of the small number of subjects. Therefore,
m-BWAP score would be useful for predicting successful lib-
eration of MV, but further evaluation is required to determine
the clinical usefulness of the m-BWAP score in subjects un-
dergoing more than two SBTs.

266  https://www.accjournal.org

In addition, we also evaluated the clinical usefulness of pa-
tients with tracheostomy (n==80) before first SBT. By contrast,
although m-BWAP score at first SBT was higher in subjects
with tracheostomy than in those with endotracheal tubes, we
identified that there was no significant difference of m-BWAP
score between successful (n=55) and unsuccessful (n=25)
groups (median, 65; range, 48 to 85 vs. median, 63; range, 38
to 90; P=0.312). Also, there was no predictive value for suc-
cessful liberation from MV at first SBT in patients with trache-
ostomy (total and subgroup analysis). Patients with tracheos-
tomy had less dead space than did those with endotracheal
intubation; a new m-BWAP score for tracheostomized patients
is necessary for predicting liberation from MV. Because there
are no national evidence-based guidelines for the use of tra-
cheostomy in Korea, further investigations patients at a large-
scale multicenter study that are applicable in Korean patients
are required to develop a new weaning index for tracheosto-
mized patients.

Acute and Critical Care 2018 November 33(4):260-268



Jeong ES, et al.  Clinical Application of m-BWAP Score

The present study has several limitations. First, we could
not use a randomized controlled design, which may have in-
troduced bias. Second, the study sample size was small and
the study was performed at a single center, with data obtained
only from the medical ICU. Our results may not, therefore, be
representative of the wider population. Third, we hypothe-
sized that the m-BWAP score would be a more useful predic-
tor of weaning success through subgroup analysis (such as
underlying diseases, main cause of respiratory failure, and
main department at ICU admission), but no significant find-
ings were seen. Fourth, the successful group had a significant-
ly longer period between ICU admission to first SBT (Table 2);
however, we could not find the exact cause.

In conclusion, this study shows that m-BWAP scores ob-
tained by a critical care nurse practitioner can be usefully ap-
plied to patients undergoing a weaning trial and represent a
good predictor of weaning success in patients with endotra-
cheal intubation in place at first SBT. Our results suggest that
large-scale, multicenter investigations are required to further
evaluate the clinical utility of m-BWAP scores in patients un-
dergoing weaning trials.
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