
RESEARCH ARTICLE

Diaphragmatic rapid shallow breathing index for predicting weaning
outcome from mechanical ventilation: Comparison with traditional rapid
shallow breathing index
Sherif M.S. Mowafy and Essam F. Abdelgalel

Department of Anesthesia and Surgical Intensive Care, Faculty of Medicine, Zagazig University, Zagazig, Egypt

ABSTRACT
Background: Rapid shallow breathing index (RSBI) is a well-known weaning index. However;
its diagnostic performance is less than satisfactory. Recently, diaphragmatic rapid shallow
breathing index (DRSBI) is proposed as a promising tool in weaning outcome prediction. The
aim of this study was to evaluate if DRSBI is more accurate than RSBI for weaning outcome
prediction.

Patients and methods: This prospective, randomized clinical trial was carried out on 106
mechanically ventilated patients for more than 48 h and ready to wean at their first sponta-
neous breathing trial (SBT). After one minute of SBT, RSBI and DRSBI were calculated.
According to the decision to continue SBT patients were divided into: Group I (53 patients)
the decision depends on the RSBI. Group II (53 patients) the decision based on DRSBI. 30 min
later, patients were reevaluated for tolerance of SBT then RSBI and DRSBI were calculated.
Outcome of the weaning attempt was recorded and ROC analysis was done to evaluate the
diagnostic accuracy.

Results: 106 patients were enrolled. Trauma was the commonest diagnosis on ICU admis-
sion and traumatic brain injury was the main indication for initiation of mechanical ventilation
in the two groups. 33 patients (31.1%) failed to wean (19 patients in group I and 14 patients
in group II). RSBI at 1 min and 30min as well as DRSBI at 1 min and 30min were highly
statistical significant higher in weaning failure patients. RSBI and DRSBI at 30 min were highly
statistical significant increased compared to at 1 min. DRSBI at 30min was the parameter with
the best diagnostic accuracy for predicting weaning success with a cutoff value <1.6 breaths/
min/mm.

Conclusion: DRSBI has a better diagnostic accuracy than the traditional RSBI in predicting
weaning outcome specially when monitored at 30min from the start of SBT.

Trial registration: this clinical trial was registered with ClinicalTrials.gov (NCT03561792)
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1 Introduction

Minimizing the duration of mechanical ventilation
(MV) is of a paramount importance for all critical
care physicians. Therefore, deciding the appropriate
time of weaning from MV is crucial as delayed wean-
ing and extubation is associated with longer intensive
care unit (ICU) stay, inappropriate utilization of health
care resources, and greater morbidity and mortality
[1–3].

Although rates of weaning and extubation failure
differ considerably among ICUs, Approximately 15%
of patients in whom mechanical ventilation is discon-
tinued require reintubation within 48 h. Consequently,
it is fundamental for critical care physicians to differ-
entiate between readiness for discontinuation of ven-
tilation and successful spontaneous breathing
trials [4].

The rapid shallow breathing index (RSBI), calcu-
lated from respiratory rate divided by tidal volume

(RR/VT), is a well-known weaning index and one of
the most clinical indices used to predict weaning out-
come. However, it has some limitations in predicting
weaning outcomes [5]. Several previous studies have
defined different sensitivities and specificities for RSBI
less than 105 to predict weaning success which may
lead to errors in predicting successful weaning [6–8].

On the other hand, weaning failure is likely to
occur if there is an imbalance between the load on
the inspiratory muscles and their neuromuscular
capacity, the imbalance between the mechanical
load imposed on the diaphragm which is the major
muscle of inspiration and its ability to cope with it.
Therefore, evaluating the function of diaphragm
before any weaning trial could be useful in predicting
weaning outcome [9].

Bedside ultrasonography is an easy, fast, noninva-
sive, and accurate maneuver for evaluating diaphrag-
matic function. Diaphragmatic displacement (DD)
reflecting the ability of diaphragm to produce force
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and subsequently tidal volume during inspiration and
defined as displacement of less than 10mm has been
found to be a predictor of weaning failure among
patients in medical ICUs [5,10].

Spadaro et al. proposed that Diaphragmatic Rapid
shallow breathing index (RR/DD) is a more accurate
index than the traditional RSBI for prediction of wean-
ing outcome from mechanical ventilation [5].

The aim of this study was to evaluate the accuracy
of the new index DRSBI compared to traditional RSBI
for predicting successful weaning in ready to wean
patients.

2 Patients and methods

2.1 Study population and design

This prospective, randomized clinical trial was carried
out on one hundred and six patients admitted to
Surgical Intensive Care Unit, Zagazig University
Hospitals from December 2017 to July 2018 and it
was done after approval of Institutional Review
Board (IRB) and the patient’s or relatives’ written
informed consent was obtained. Our clinical trial was
registered with ClinicalTrials.gov (NCT03561792).

All patients included in this study aged more than
18 years and were intubated and mechanically venti-
lated for more than 48 h. They were ready to wean at
their first spontaneous breathing trial (SBT) meeting
all the following weaning criteria: clinically resolved
underlying cause for initiation of mechanical ventila-
tion, FiO2 ≤ 40%, positive end-expiratory pressure
(PEEP) level ≤ 5 cmH2O, respiratory rate ≤ 30 cycle/
min, PaO2/FiO2 ratio ≥ 200mmHg, and hemodynamic
stability (heart rate ≤ 100 beat/min and mean arterial
pressure ≥ 65mmHg) in the absence or minimal dose
of vasopressors (e.g. Norepinephrine ≤ 0.05 µg/kg/
min), normal levels of electrolytes, blood glucose,
hemoglobin level ≥ 10gm/dl, and normal body tem-
perature < 38 °C. Minimal dose of sedatives and
analgesics was allowed to keep the patient calm and
cooperative with the Richmond Agitation Sedation
Scale (RASS) score range ±1 [11].

Patients with a history of any neuromuscular dis-
ease, diaphragmatic palsy, cervical injury, or with
a current chest trauma i.e. pneumothorax, rib fracture,
flail chest, or thoracotomy for any reason were
excluded from the study. Also, patients in whom neu-
romuscular blockers were used in the last 48 h before
the study as well as patients for whom aminoglyco-
sides were prescribed during their course in ICU were
excluded from the study.

Patient assessment:

Patients were included when they fulfill all wean-
ing criteria mentioned above and undergo their first

SBT that consists of pressure support ventilation (PSV)
trial by decreasing PSV to 5–8 cmH2O with 5 cmH2

O or less positive end-expiratory pressure (PEEP). The
ICU team on charge takes the decision about the
readiness for weaning and the time to initiate the SBT.

After one minute of PSV trial, traditional RSBI was
calculated from the tidal volume (VT) delivered by the
ventilator and respiratory rate (RR) as RR/VT (in liters)
and diaphragmatic ultrasound was performed to
obtain diaphragmatic displacement (DD) and calcu-
late the DRSBI as RR/DD (in mm).

According to the decision to continue weaning trial
patients were randomly allocated by a computer-
generated randomization table into two groups:

Group I (53 patients): The ICU team on charge
takes the decision to continue SBT according
to the local practice protocols which depends
on the traditional RSBI (RSBI < 105 predicts suc-
cessful weaning). The ICU team wasn’t allowed
to know the results of diaphragmatic ultrasound.

Group II (53 patients): The investigator takes the
decision about SBT continuation based on the
result of DRSBI (DRSBI < 1.3 predicts successful
weaning) [5]. The investigator was blinded
about the result of traditional RSBI.

30 min later, patients of both groups were reeval-
uated for tolerance of SBT then traditional RSBI and
diaphragmatic ultrasound were repeated with calcula-
tion of DRSBI.

The decision to extubate the patients of both
groups was performed if the following criteria are
satisfactory after 120 min SBT: good tolerance to SBT
with respiratory rate < 30 cycle/minute, hemodynamic
stability (heart rate and blood pressure variabil-
ity ≤ 20% of baseline), oxygen saturation ≥ 90%, and
absence of increased work of breathing, conscious
level (GCS ≥ 10), adequate cough reflex and, scanty
tracheobronchial secretions [12].

Weaning success was defined as the ability of the
patient to maintain his or her own breathing for at
least 48 h without any level of ventilatory support.
While weaning failure is the inability to maintain
spontaneous breathing for at least 48 h, Patients
who required reintubation or noninvasive positive
pressure ventilation within 48 h of discontinuation of
MV were considered failed to wean [13]. Reintubation
decision or the decision to use noninvasive ventilation
were left up to the ICU team.

2.1.1 Measurement of diaphragmatic
displacement
In the semi-sitting position with the head of bed
elevated at an angle between 30° and 45° ultrasono-
graphy for diaphragmatic displacement were

10 S.M.S. MOWAFY AND E.F. ABDELGALEL

http://ClinicalTrials.gov


performed by the same intensivist who had a good
experience in diaphragmatic sonography.

Diaphragmatic movement was evaluated by using
2–5MHz US probe (Sonosite M-Turbo machine). The
right hemidiaphragm was examined by two-dimensional
(2D) and M-mode to record diaphragm excursion (displa-
cement). The probe was placed immediately below the
right costal margin in themidclavicular line in longitudinal
scanning plane with the angle in cephalad direction to
make the ultrasound beam perpendicular to the posterior
third of the right hemidiaphragm and with the liver ser-
ving as an acoustic window, a two-dimensional modewas
used to identify the line of the right hemidiaphragm. Then
in M-mode, the diaphragmatic displacement (cm) was
measured on the vertical axis tracing from the beginning
to end of inspiration (Fig. 1) [14,15].

2.2 Sample size calculation

Sample sizewas calculatedbyEPI infoprogramatpowerof
test 80%andconfidence interval 95%after a conductionof
a pilot study which revealed that the mean of DRSBI in
weaning success patients was 1.2 ± 0.93, while in weaning
failure patients was 1.7 ± 0.9, so the sample size was 106
patients, 53 patients in each group.

2.3 Statistical analysis

Data collected throughout the study were coded,
entered and analyzed using Microsoft Excel software.

Data were then imported into Statistical Package for
the Social Sciences (SPSS version 20.0) (Statistical
Package for the Social Sciences) software for analysis.
Qualitative data were represented as number and
percentage, while quantitative data were represented
by mean ± SD; the following tests were used to test
differences for significance; difference and association
of qualitative variable by Chi square test (X2).
Differences between quantitative independent groups
by t-test or Mann Whitney, multiple by ANOVA or
Kruskal Wallis correlation by Pearson’s correlation or
Spearman’s. P value was set at <0.05 for significant
results & <0.001 for high significant results.

The accuracy of DRSBI and RSBI for predicting
weaning outcome was studied using receiver opera-
tor characteristic (ROC) curves. For each ROC curve,
the accuracy, sensitivity, specificity, positive and nega-
tive predictive values were calculated as well as the
optimal cut-off point of DRSBI and RSBI with maximal
sensitivity and specificity for predicting weaning
success.

3 Results

There were no statistically significant differences
between the patients’ characteristics (age, weight,
height, and sex) (Table 1).

Trauma was the commonest diagnosis in both
groups followed by sepsis and postoperative care for
major surgeries (e.g. craniotomy). Traumatic brain

Table 1 Patients’ characteristics among the studied groups.

Characteristics
Group I
(N = 53)

Group II
(N = 53) P value

Age/(years) 35.83 ± 9.46 35.77 ± 9.56 0.976a

Weight/(Kg) 82.56 ± 8.12 83.18 ± 9.1 0.711a

Height/(cm) 165.75 ± 6.49 165.75 ± 6.44 1.000a

Sex
.Male Number (%) 37(69.8) 35(66) 0.67b

.Female Number (%) 16(30.2) 18(34)

N = Total number of patients in each group.
Quantitative data were expressed as mean ± SD.
Qualitative data were expressed as a number and percentage.
P < .05 is significant.

aIndependent samples Student’s t-test.
bChi-square test.

Fig. 1 Ultrasound measurement of diaphragmatic displacement. a. ultrasound probe placement. b. 2D and M-mode ultrasono-
graphy of right hemidiaphragm.
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injury (TBI) was the main indication for initiation of
mechanical ventilation in the two groups followed by
sepsis due to other causes than pneumonia (e.g. fecal
fistula, surgical site infection) then postoperative
respiratory failure and pneumonia. Statistically the
two groups did not differ significantly as regard the
diagnosis on ICU admission and the indications of
mechanical ventilation (Table 2).

A total of 33 patients (31.1%) in the two groups
failed to wean and required ventilatory support within
48 h after extubation. They were 19 patients in group
I versus 14 patients in group II while there were 73
patients (68.9%) shows weaning success (34 and 39
patients in group I and II respectively) (Table 3).

There was no statistical significant difference
among both groups regarding the mean ventilatory
hours till SBT (Table 4). Also, no statistically significant
differences in the association between weaning fail-
ure in each group and patients’ pre-weaning data
were detected, except for sepsis which was associated
with a significant difference in both groups (Table 5).

The ventilator hours till SBT, RSBI at 1 min and
30min as well as DRSBI at 1 min and 30min in wean-
ing failure patients were statistically high significant
different than in weaning success patients in each
group. They were higher in weaning failure patients
while the DD was statistically high significant different
as it was lower in weaning failure patients (Table 6).

On assessing the change of RSBI and DRSBI at
1 min and 30min in each group they were markedly
increased at 30 min showing high significant differ-
ence (Fig. 2).

The overall results of the Receiver operating char-
acteristic (ROC) analysis of RSBI and DRSBI at 1 and
30min. for predicting weaning outcome showed that
DRSBI at 30 min resulted in the parameter with the
best diagnostic accuracy for predicting weaning suc-
cess with a cutoff of DRSBI < 1.6 breaths/min/mm at
30min. yielded 97.3% sensitivity, a specificity of 93.9%
specificity, 97.1% positive predictive value (PPV),
93.9% negative predictive value (NPV) and 96.2%
accuracy (Fig. 3, Table 7).

4 Discussion

Determining the optimal timing to wean and extu-
bate a critically ill patient is still a challenging process.
As, both early and delayed weaning are linked to a lot
of complications including higher mortality and
increased ICU length of stay [16]. Weaning outcome
may be affected by several factors such as hemody-
namic stability, muscle weakness, electrolyte imbal-
ances, pulmonary function, and the ability of the
patient to generate a good cough and expectorate
endotracheal secretions [17]. As a consequence, single
weaning index is insufficient to make an accurate

Table 2 Diagnosis on ICU admission and indications of mechanical ventilation among the studied groups.

Variables
Group I
(N = 53)

Group II
(N = 53) P

Diagnosis on ICU admission Trauma n. 31 35 0.71a

% 58.5% 66.0%
Sepsis n. 14 11

% 26.4% 20.8%
Post OP. care n. 8 7

% 15.1% 13.2%
Indications of MV TBI n. 29 31 0.7a

% 54.7% 58.5%
Sepsis other than n. 9 11
pneumonia %. 17.0% 20.8%
Pneumonia n. 7 4

% 13.2% 7.5%
Post OP respiratory n. 8 7

failure % 15.0% 13.2%

ICU = Intensive Care Unit, MV = Mechanical Ventilation, Post Op. = Post-Operative, TBI = Traumatic Brain Injury, N = Total number of patients in each
group.

Data expressed as number and percentage (n. - %).
P < .05 is significant.

aX2 (Chi-square test).

Table 4 The ventilator hours till SBT in the studied groups.

Characteristics
Group I
(N = 53)

Group II
(N = 53) P value

Ventilator hours till SBT 68.52 ± 22.8 75.79 ± 24.2 0.116a

SBT = Spontaneous Breathing Trial, N = Total number of patients in each
group.

Data expressed as Mean ± SD.
P < .05 is significant.

aIndependent samples Student’s t-test.

Table 3 Weaning failure and success in the two studied
groups.

Characteristics
Group I
(N = 53)

Group II
(N = 53) P value

Weaning Failure n. 19 14 0.29a

% 35.8% 26.4%
Success n. 34 39

% 64.2% 73.6%

N = Total number of patients in each group.
Data expressed as number and percentage (n. - %).
P < .05 is significant.

aX2 (Chi-square test).
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Table 6 Comparison between weaning success and failure in each group.

Group Variable Weaning P
Success Failure

I Age 35.0 ± 8.54 37.31 ± 11.01 0.398 ˭

Weight 82.94 ± 8.5 81.89 ± 7.4 0.657 ˭

Height 165.47 ± 6.83 166.26 ± 5.9 0.674 ˭

Vent Hours till SBT 57.35 ± 11.7 88.52 ± 24.43** 0.00 ˭

RSBI 1 min 46.88 ± 7.2 63.68 ± 10.99** 0.00 ˭

DD 1 min 17.14 ± 2.5 12.39 ± 2.04* 0.00 ˭

DRSBI 1 min 1.04 ± 0.17 1.34 ± 0.07** 0.00 ˭

RSBI 30 min 58.61 ± 8.87 78.94 ± 9.6** 0.00 ˭

DD 30 min 17.35 ± 1.96 11.52 ± 2.85* 0.00 ˭

DRSBI 30 min 1.16 ± 0.19 2.42 ± 0.73** 0.00 ˭

II Age 36.17 ± 10.03 34.64 ± 8.31 0.611 ˭

Weight 83.38 ± 9.88 82.64 ± 6.7 0.797 ˭

Height 166.15 ± 6.3 164.64 ± 6.7 0.457 ˭

Vent Hours till SBT 68.07 ± 16.7 97.28 ± 29.4** 0.00 ˭

RSBI 1 min 50.58 ± 8.66 66.78 ± 12.3** 0.00 ˭

DD 1 min 17.41 ± 2.7 11.86 ± 1.32* 0.00 ˭

DRSBI 1 min 1.05 ± 0.17 1.31 ± 0.04** 0.00 ˭

RSBI 30 min 61.71 ± 9.7 78.64 ± 14.2** 0.00 ˭

DD 30 min 18.41 ± 2.82 10.14 ± 1.02* 0.00 ˭

DRSBI 30 min 1.10 ± 0.18 2.93 ± 0.58** 0.00 ˭

Vent. = Ventilator, SBT = Spontaneous Breathing Trial, RSBI = Rapid Shallow Breathing Index, DD = Diaphragmatic Displacement, DRSBI = Diaphragmatic
Rapid Shallow Breathing Index.

Data expressed as Mean ± SD.
˭Independent samples Student’s t-test.
*P value < 0.001 means highly significant difference (DD was lower in failed cases).
**P value < 0.001 means highly significant difference (Vent. Hours till SBT, RSBI, and DRSBI were higher in failed cases).

Table 5 the association with weaning failure in each group.

Variable Group Weaning Total P
Failed Success

Sex I Male n 14 23 37 0.64a

% 73.7% 67.6% 69.8%
Female n 5 11 16

% 26.3% 32.4% 30.2%
II Male n 9 26 35 0.87a

% 64.3% 66.7% 66.0%
Female n 5 13 18

% 35.7% 33.3% 34.0%
Diagnosis on ICU admission I Trauma n 10 21 31 0.008a

% 52.6% 61.8% 58.5%
Sepsis n 9* 5 14

% 47.4% 14.7% 26.4%
Post Op care n 0 8 8

% 0.0% 23.5% 15.1%
II Trauma n 8 27 35 0.027a

% 57.1% 69.2% 66.0%
Sepsis n 6* 5 11

% 42.9% 12.8% 20.8%
Post Op Care n 0 7 7

% 0.0% 17.9% 13.2%
Indications of MV I TBI n 8 21 29 0.00a

% 42.1% 61.8% 54.7%
Sepsis other n 9* 0 9
than pneumonia % 47.4% 0.0% 17.0%
Pneumonia n 3 4 7

% 15.8% 11.8% 13.2%
Post OP n 0 8 8
respiratory failure % 0.0% 26.5% 15.0%

II TBI n 7 24 31 0.065a

% 50.0% 61.5% 58.5%
Sepsis other n 6 5 11
than pneumonia % 42.9% 12.8% 20.8%
Pneumonia n 1 3 4

% 7.1% 7.7% 7.5%
Post OP n 0 7 7
respiratory failure % 0.0% 17.9% 13.2%

ICU = Intensive Care Unit, MV = Mechanical Ventilation, Post Op. = Post-Operative, TBI = Traumatic Brain Injury, N = Total number of patients in each
group.

Data expressed as number and percentage (n. - %).
P < .05 is significant

aX2 (chi square test).

EGYPTIAN JOURNAL OF ANAESTHESIA 13



decision about the prediction of the outcome.
Multiple indices and parameters have been proposed
as predictors but the prognostic accuracy of these
indices is still questioned [18,19].

RSBI which depends on the ratio between RR and VT
with a cutoff value of 105 to predict weaning failure is now
widely used in clinical practice. In contrast to the original
study of Yang and Tobin [20] our results showed that
weaning failure patients had a lower RSBI at 1min it was
63.68 ± 10.99 and 66.78 ± 12.3 in group I and II respec-
tively and at 30min it was 78.94 ± 9.6 in group I and
78.64 ± 14.2 in group II. The predictive value of RSBI was
variable in different studies that could be attributed to
differences in study populations, ventilator settings,
underlying illness, body position, and size of endotracheal
tube [21–26].

It was reported that RSBI is not a good predictor for
patients whose primary problem was related to poor
cough, increased secretions and compromised airway
protection [27,28]. Also, early measured RSBI was inac-
curate in predicting weaning success in chronic
obstructive pulmonary disease patients [29].

The results of the present study showed that there
was a significantly higher RSBI measured at 30 min
compared to that at 1 min. Patients may show
a normal breathing pattern at the beginning of
a SBT, but later on deterioration can occur. In the
study conducted by Chatila et al they found that
RSBI measured at 30 min after initiation of SBT was
superior to that measured at the start of the SBT as
a weaning predictor [30]. Another study by Krieger
et al, they concluded that serial measurement of RSBI

Fig. 2 The change assessment of RSBI and DRSBI at 1 min and 30 min in each group.

Fig. 3 ROC curve for detection of weaning success cutoff.
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was more consistent to predict weaning outcomes
[24]. Kuo et al, also found that RSBI measured at the
end of SBT had better diagnostic accuracy [31]. Segal
et al demonstrated that the percent change of RSBI
during SBT was better in predicting the weaning out-
come [32].

Therefore, assessing the change in RSBI as a marker
of the dynamic changes that occur during weaning
could improve the ability to predict weaning outcome
but the relationship between RSBI and inspiratory
muscle fatigue is still questioned. As, this index
reflects the involvement of all inspiratory muscles,
not only the diaphragm. So, diaphragmatic dysfunc-
tion could be hidden by other inspiratory muscles
compensation [33].

Many studies have shown that diaphragmatic dys-
function could lead to weaning failure. Thus, an early
diagnosis of diaphragmatic dysfunction is compulsory
to avoid weaning failure. Recently, diaphragmatic
ultrasound has emerged as a safe bed-side tool for
assessing diaphragmatic excursion and thickening
fraction that could reflect diaphragmatic function
and predict weaning outcome [34].

Spadaro et al proposed that substituting VT in
calculation of RSBI by DD producing a new index
DRSBI could be better than the traditional RSBI and
they found that the DRSBI was more accurate because
DD strongly reflects the diaphragmatic function com-
pared to VT [5].

In this study, we investigated the diagnostic accu-
racy of DRSBI as a predictor of weaning outcome and
we attempted to investigate the timing of diaphrag-
matic function assessment and calculation of DRSBI
which has the best diagnostic performance.

Our results support the evidence that the new
index DRSBI is superior to traditional RSBI in pre-
dicting weaning outcome with a cutoff of
DRSBI < 1.6 breaths/min/mm monitored at 30 min.
with the best diagnostic accuracy for predicting
weaning success. Although, the cutoff value for the
DRSBI reported by Spadaro et al was lower (1.3) [5]
and the cutoff value reported by Abbas et al was
higher (1.9) [35]. This could be attributed to the
difference in the study population, Spadaro et al
study was carried out on mixed medical and surgi-
cal ICU patients [5] while Abbas et al study included
only chronic obstructive pulmonary disease (COPD)

patients [35] and the present study included trauma
and surgical critically ill patients. Also, the method
of performing the SBT which was different in the
three studies could add an explanation, as in our
study SBT was done by PSV trial while in Spadaro
et al and Abbas et al trials SBT was performed by
spontaneous ventilation through a T-tube cir-
cuit [5,35].

Our results also confirm that assessing the dynamic
changes in the diaphragmatic function over time dur-
ing SBT could have a better predictive value over
a single measurement at the start of SBT that need
a further studies on larger populations to be verified.

Several limitations of our study should be
addressed. First, data on DRSBI are still scarce com-
pared to traditional RSBI in ICU. Second, to the best of
our knowledge, there is no report on the timing of
DRSBI calculation and its impact on weaning out-
comes. Ultrasound assessment timing may affect the
diaphragmatic displacement change. Third, both
trauma and surgical critically ill patients were included
without focusing on specific disease pathology to
evaluate diaphragmatic displacement and DRSBI so,
further research regarding ultrasonographic evalua-
tion of diaphragm and DRSBI evaluation in different
pathologies such as sepsis, prolonged ventilation, and
ICU myopathy are anticipated with great interest. Last,
the cutoff of DRSBI (1.6) for predicting weaning suc-
cess we found in our patients requires validation in
large-scale studies.

One of the strengths in our studywas the inclusion of
traumatic brain injury patients, considering improved
conscious level (GCS ≥ 10) and no airway compromise
so, we could evaluate the respiratory mechanics to pre-
dict weaning outcome in these patients.

5 Conclusion

We conclude that using DRSBI to guide clinical deci-
sion about patient liberation from mechanical ventila-
tion has a better diagnostic accuracy than the
traditional RSBI in predicting weaning outcome spe-
cially when monitored at 30 min from the start of SBT.
A cutoff value of 1.6 is associated with the best diag-
nostic accuracy. Further large prospective randomized
controlled studies are warranted to assess if these

Table 7 Accuracy of RSBI and DRSBI at 1 and 30 min in predicting weaning success.

Variable Cutoff AUC P 95% CI Sensitivity Specificity PPV NPP Accuracy
Lower Bound Upper Bound

RSBI 1 min <62.5 0.871 0.00 0.805 0.937 95.9% 51.5% 81.3% 85% 82.07%
DRSBI 1 min <1.25 0.965 0.00 0.936 0.994 82.2% 93.9% 96.7% 70.4% 85.8%
RSBI 30 min <70.5 0.891 0.00 0.827 0.954 83.6% 69.7% 85.9% 65.7% 79.2%
DRSBI 30 min <1.61 0.979 0.00 0.939 1.000 97.3% 93.9% 97.2% 93.9% 96.2%

RSBI = Rapid Shallow Breathing Index, DRSBI = Diaphragmatic Rapid Shallow Breathing Index, AUC = Area under the curve, CI = Confidence Interval,
PPV = Positive Predictive Value, NPV = Negative Predictive Value.
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findings hold true in a larger number of patients with
different disease pathologies.
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