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with the ability to sustain spontaneous breathing. Some 
patients move through the process quickly, while others 
require a longer period, and some do not make it through 
at all. Throughout the process, many patient assessments are 
made and ventilator adjustments executed to accomplish the 
therapeutic goals of  improving oxygenation and ventilation, 
increasing patient comfort, and minimizing the likelihood of  
causing secondary injuries such as ventilator-induced lung 
injury, ventilator-associated diaphragmatic dysfunction, or 
ventilator-associated pneumonia (VAP).

Airway management and respiratory support are of  great 
importance in ICU.[1] Weaning is a transmission process 

INTRODUCTION

Mechanical ventilation (MV) is a common life support 
modality in intensive care unit (ICUs). The process of  
ventilatory support follows a continuum of  care, beginning 
with the patient requiring initial support and hopefully ending 
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Abstract
Background: Weaning from mechanical ventilation (MV) is a major concern for the intensivist and has disastrous results 
when not accomplished as per the protocols. The preweaning assessment of the patient, address of the underlying condition 
for which the ventilation was initiated, for recognition of difficult to wean in advance is the best method of preventing damage 
caused by the inability to maintain the airway.

Aim: This study was carried out to evaluate the efficacy of clinical test rapid shallow breathing index (RSBI) which can predict 
the successful weaning in patients undergoing elective or mandatory MV.

Materials and Methods: A total of 120 adult patients of age group 18–70 years of either sex of ASA Class I and II, undergoing 
MV for various procedures, were included in this study. Preweaning evaluation is carried out by measuring demographic 
variables, hemodynamic variables, arterial blood gas (ABG), and calculation of RSBI. These variables were then correlated 
with the success of weaning, successful extubation, need for reintubation, requirement of non-invasive support, and validation 
of pre-existing RSBI values. Data are presented as the mean ± standard deviation. Results having P < 0.05 were considered 
statistically significant.

Results: Sensitivity, specificity, positive predictive value, and negative predictive value of RSBI <105 as an index for successful 
weaning were 86.4%, 69.85%, 56.1, and 92.1, respectively. No method either individually or in combination with other identifies 
all cases of successful weaning. Overall failure to wean rate was 30.43% which was comparable with most of the other studies. 
There was a weak positive correlation between age and weaning failure, but it was not statistically significant. Correlation between 
weight and weaning failure was not established. There was a weak negative correlation between the duration of intubation and 
weaning failure. Patients who were intubated for longer period of time were associated with more incidence of weaning failure, 
but it was not statistically significant. The higher PaO2/FiO2 ratio was associated with successful weaning, and there was a 
statistical significant difference among both groups. Bipap support was required in 15.8% patients in 48 h.
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through which patients resume spontaneous breathing 
after MV.[1,2] Accurate weaning time is critically important in 
ICU. Any delay in ventilation removal may lead to ventilator 
acquired pneumonia and other possible side effects.[3,4] It is 
also associated with an increase in the cost of  the treatment. 
Premature removal may increase the length of  ICU stay or 
result in patient’s death.[5] On the other hand, increase in a 
number of  patients who need ICU hospitalization, and high 
relevant expenses have resulted in using a variety of  indices 
including maximal inspiration pressure (PImax), minute 
ventilation, and vital capacity for successful weaning. These 
indices have different specificity and sensitivities.[6] All these 
criteria have their shortcomings. The clinical challenge then 
is to balance aggressiveness with safety. A common quality 
indicator addressing this balance is the reintubation rate 
(i.e., patients needing reintubation out of  a total number of  
patients extubated). A value too low suggests unnecessary 
delays in ventilator removal; a value too high suggests 
inappropriate aggressiveness in support removal. Reported 
reintubation rates range from 4% to 23% for different ICU 
populations and may be as high as 33% in patients with 
mental status changes and neurologic impairment.[7,8]

Rapid shallow breathing index (RSBI) is one of  the most 
commonly used indices which was first introduced by Yang 
and Tobin.[8] RSBI is calculated by this formula:

( )
Respiratory rate

 Tidal volume liters

Several medical centers perform weaning if  RSBI is <105.[9] 
A variety of  studies have defined different specificities and 
sensitivities for RSBI.[10,11] Our main objective of  this study 
was to predict the success and failure of  extubation based on 
clinical assessment and RSBI criteria. We wish to find sensitivity, 
specificity, positive predictive, and negative predictive value of  
RSBI. We also want to find the newer threshold of  RSBI in 
Indian population, if  it exists. Secondary objectives of  our study 
are to find a correlation between age, sex, weight, duration of  
intubation, and PaO2/FiO2 with success of  weaning.

Aims and Objectives
Aims
This study is aimed to address the issue of  assessing RSBI 
as an indicator for successful weaning from MV.

Objectives
The objectives are as follows:
1. To evaluate sensitivity, specificity, positive predictive 

value, and negative predictive value of  RSBI <105 as 
an indicator of  successful weaning.

2. To redefine different values of  RSBI as a better 
predictor of  extubation success.

3. To find a correlation between age, sex, weight, duration of  
intubation, and PaO2/FiO2 with success of  extubation.

4. To find a correlation between RSBI and non-invasive 
ventilation in extubated patients.

5. To find out overall weaning failure rate in our 
institution using RSBI as an indicator.

MATERIALS AND METHODS

This study was conducted after getting due approval from 
Institutional Ethics Committee and Scientific Committee. 
Written informed consent was taken from the attendants 
of  the patients after providing them with the patient 
information sheet.

Study Design
This was a prospective, observational, hospital-based 
clinical study.

Study Site
This study was conducted at the Department of  
Anaesthesiology, St.Stephen’s Hospital.

Study Duration
This study was from June 2015 to May 2017.

Study Population
Study was conducted on 120 patients admitted in Surgical 
ICU coming to St Stephen’s Hospital who were intubated 
for at least 48 h.

Sample Size
Sample size came out to be 112; we included a total of  
120 patients in our study.

Eligibility Criteria of Patient
Inclusion criteria
The following criteria were included in the study:
• Patients who are clinically stable and have the criteria 

for weaning from the ventilator.
• Patients who are intubated for at least 48 h.
• Age >18 years of  either gender.

Exclusion criteria
The following criteria were excluded from the study:
• Patients who are clinically unstable.
• Evidence of  myocardial ischemia, heart rate (HR) 

>140 beats/min.
• Patient with fever and significant electrolyte 

abnormalities.
• High vasopressor requirement (i.e., >5 mcg/min of  

noradrenaline) for maintaining blood pressure (BP).
• PaO2/FiO2<150–200 mm Hg with FiO2≥=50% and 

PEEP ≥=8 cm of  H2O.
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• Unplanned extubation.
• Patient is unable to initiate an inspiratory effort.

Study Intervention
All those patients who were intubated because of  
respiratory failure due to miscellaneous diagnosis for at 
least 48 h were included in the study.

Readiness for weaning was assessed patients who were 
hemodynamically stable, conscious, and oriented and having 
a minimum sign for respiratory distress were subjected to 
spontaneous breathing trial (SBT). Baseline hemodynamic 
variables such as HR, BP, and SPO2 were recorded. Baseline 
ABG were done to assess PaO2/FiO2 ratio. Baseline 
respiratory rate and tidal volume were calculated with 
Wright’s Spirometer to calculate RBSI. Patients with RSBI 
<105 were subjected to 30 min SBT with T-Piece.

After 30 min, hemodynamic variables such as HR, BP, 
and SPO2 were recorded. ABG were done to assess 
PaO2/FiO2 ratio.

Respiratory rate and tidal volume were calculated with 
Wright’s Spirometer to calculate RBSI. Patients with RSBI 
<105 were considered as a candidate for extubation. Patients 
were extubated after following standard protocol. After 
extubation patient was observed for 48 h. Hemodynamic 
parameters such as HR, BP, and SPO2 were recorded. RR 
was also recorded and ABG were obtained for monitoring 
the period of  extubation.

Patients showing signs of  clinical deterioration were provided 
with non-invasive ventilation with Bipap support and then 
observed for clinical stability. Patients who were not able to 
maintain the clinical stability were reintubated, and they were 
considered to be a failure to wean on the basis of  RSBI.

Study Tools
Wright’s Spirometer and RSBI.

Statistical Analysis
The data obtained were subjected to statistical analysis with 
the consult of  a statistician. The data so obtained were 
compiled systematically. A master table was prepared, and 
the total data were subdivided and distributed meaningfully 
and presented as individual tables along with graphs.

Statistical procedures were carried out in two steps:
1. Data compilation and presentation.
2. Statistical analysis.

Statistical analysis was done using (Statistical Package of  
the Social Sciences Version 20; Chicago Inc., USA). Data 
comparison was done by applying specific statistical tests 
to find out the statistical significance of  the comparisons. 
Quantitative variables were compared using mean values 
and qualitative variables using proportions.

Significance level was fixed at P ≤ 0.05.

RESULTS AND OBSERVATIONS

Table 1 reveals the demographic distribution of  study 
subjects according to age and gender. Most of  the patients 
were >50 years old. There was the statistically significant 
difference in the distribution of  study subjects according 
to age and gender (P = 0.015).

Tables 2 and 3 reveal the demographic distribution of  
study subjects according to weight and gender. There was 
statistically no significant difference in the distribution 

Table 1: Demographic distribution of study 
subjects according to age and gender
Age groups (year) Male n (%) Female n (%) Total n (%)
<25 4 (3.3) 8 (6.7) 12 (10.0)
26-50 28 (23.3) 15 (12.5) 43 (35.8)
>50 49 (40.8) 16 (13.3) 65 (54.2)
Total 81 (67.5) 39 (32.5) 120 (100.0)
Mean age (year) 54.38 43.64 50.89
Chi-square value 8.339
Significance P value 0.015 (S)

Table 2: Demographic distribution of study 
subjects according to weight and gender
Weight (Kg) Male n (%) Female n (%) Total n (%)
<50 13 (10.8) 6 (5.0) 19 (15.8)
50–70 49 (40.8) 23 (19.2) 72 (60.0)
>70 19 (15.8) 10 (8.3) 29 (24.2)
Total 81 (67.5) 39 (32.5) 120 (100.0)
Mean weight (kg) 61.51 61.59 61.53
Chi-square value 0.069
Significance “P” value 0.966 (NS)
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of  study subjects according to weight and gender 
(P = 0.966).

Table 4 reveals the association of  RSBI and Bipap 
requirement among study subjects. It’s shows that mean 
RSBI of  study subjects with the requirement of  Bipap 
was 87.76. It was almost the same among both the groups 
(P = 0.990).

Table 5 reveals the frequency of  extubation success among 
study subjects. Out of  120 subjects, 83 (69.17%) were 
successfully extubated while 37 (30.83%) failed to extubate 
successfully.

Table 6 reveals the association of  age and extubation 
success among study subjects. It’s shows that the mean age 
of  study subjects with successful extubation was less when 
compared to study subjects who require reintubation, but 
the difference was statistically not significant (P = 0.064).

Table 7 reveals an association between weight and 
extubation success among study subjects. It was almost 
the same among both the groups (P = 0.971).

Table 8 reveals extubation success among study subjects. 
It was less among subjects with successful intubation 

as compared to subjects who required reintubation but 
statistically, it was insignificant (P = 0.160).

Table 9 reveals the association of  RSBI and extubation 
success among study subjects at baseline. Its shows 
that mean RSBI was less among subjects with success 
intubation as compared to subjects who required 
reintubation and the difference was statistically significant 
(P = 0.019).

Mean PaO2/FiO2 ratio was more among subjects with 
successful intubation but the difference was statistically 
not significant (P = 0.774).

Tables 10 and 11 reveal the association of  RSBI and 
extubation success among study subjects at 30 min. 
Mean RSBI was less among subjects with successful 
intubation, and the difference was statistically significant 
(P = 0.001).

Table 12 reveals the association of  PaO2/FiO2 ratio and 
extubation success among study subjects at 30 min. It 
was more among subjects with successful intubation as 
compared to subjects who required reintubation. There 
was a statistically significant association (P = 0.188).

Table 3: Sensitivity, specificity, positive predictive 
value, and negative predicive value of RSBI
Parameter Values 
Area under the ROC curve (AUC) 0.757
Sensitivity 86.4%
Specificity 69.85
Positive predictive value 56.1
Negative predictive value 92.1
Cutoff point using Youden Index 88
RSBI: Rapid shallow breathing index

Table 4: Correlation of RSBI and requirement of 
Bipap among study subjects at 30 min
Bipap required RSBI

Mean±SD Minimum Maximum
Yes (n=25) 85.76±13.59 40 105
No (n=95) 85.80±13.88 41 104
Pearson’s correlation coefficient 0.001 (no linear relation) 
Student t-test 0.013
Significance P value 0.990 (NS)
RSBI: Rapid shallow breathing index, SD: Standard deviation

Table 5: Frequency of extubation success among 
study subjects
Extubation success n (%)
No 37 (30.83)
Yes 83 (69.17)

Table 6: Association of age and extubation 
success among study subjects
Extubation Age (year)

Mean±SD Minimum Maximum
Success (n=83) 48.90±16.990 17 87
Failure (n=37) 55.35±18.379 17 90
Student t-test 1.872
Significance P value 0.064 (NS)
SD: Stanadard deviation

Table 7: Association of weight and extubation 
success among study subjects
Extubation Weight (Kg)

Mean±SD Minimum Maximum
Success (n=83) 61.55±10.004 39 84
Failure (n=37) 61.49±8.252 48 79
Student t-test 0.036
Significance P value 0.971 (NS)
SD: Standard deviation

Table 8: Intubation and extubation success among 
study subjects
Extubation Duration of intubation (days)

Mean±SD Minimum Maximum
Success (n=83) 2.99±0.956 2 7
Failure (n=37) 3.27±1.122 2 6
Student t-test 1.415
Significance P value 0.160 (NS)
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Table 13 reveals Bi-level positive airway pressure support 
needed at 24 h and 48 h. Out of  120 study subjects, 
13 (10.8%) needed Bi-level positive airway pressure support 
at 24 h, and 6 (5%) needed Bi-level positive airway pressure 
support at 48 h.

Table 14 reveals re-intubation needed at 24 h and 48 h. Out 
of  120 study subjects, 28 (23.3%) needed re-intubation at 
24 h, and 37 (30.83%) needed re-intubation at 48 h.

Tables 15 and 16 reveal Pearson’ Correlation of  Extubation 
Success with age, weight, duration of  intubation, RSBI, 
and PaO2/FiO2 ratio. All the parameters showed a negative 
correlation with extubation success except PaO2/FiO2 ratio 
which had weak positive correlation (P = 0.001) [Figures 1-16].

DISCUSSION

Assessment of  spontaneous breathing is a routine 
procedure carried out in all mechanically ventilated patients. 
Many different techniques are used to decide if  a patient is 
able to breathe independently.[12] Pre-extubation respiratory 
parameters (also known as weaning predictors) and weaning 
strategies have been studied previously, and their relevance 
has been found to vary according to the center where the 
studies were carried out.[13]

MV can cause complications in several systems that can 
subsequently extend the amount of  time that MV is 
required. Consequently, MV can lengthen a patient’s stay in 
the ICU and increase the risk of  mortality. Both prolonged 
ventilation support and early withdrawal are associated with 

a number of  complications.[14,15] Between 25% and 40% of  
extubated patients can develop respiratory failure,[16,17] even 
when extubation is performed appropriately. Moreover, 
there are no established objective parameters for identifying 
patients who are at risk of  failure during the MV weaning 
procedure, and 5–20% of  extubated patients require 
reintubation due to associated complications.[18,19] It has 
been shown that systematic identification protocols can 
significantly decrease the duration of  MV by identifying 
patients with suitable conditions for the interruption 
of  MV, which serves to reduce the likelihood of  VAP, 
the MV times, the ICU and hospital stay and also the 
complications associated with prolonged ventilation and 
early withdrawal.[20,21]

Finding the cause of  respiratory failure is the first step 
in the management of  patients who are under MV. The 
second step is to select patients who can have spontaneous 
respiration and can breathe without the aid of  ventilator.[22] 
A standard assessment method for weaning should be 
simple and safe.[23]

For the 1st time Yang and Tobin used RSBI for weaning in 
1991. They reported RSBI as the most specific and most 
sensitive index for weaning. For tidal volume measurement, 
they used a special spirometer which was connected to 
the trachea.[8] Although some studies have considered 
RSBI as a useless method,[24,25] many ICUs use RSBI for 
weaning.[23] Such differences may be attributed to sample 
size or absence of  a global definition for weaning.[25]

This study was done to evaluate sensitivity, specificity, 
positive predictive value, and negative predictive value 

Table 9: Association of RSBI and extubation 
success among study subjects at baseline
Extubation RSBI

Mean±SD Minimum Maximum
Success (n=83) 83.88±13.236 44 105
Failure (n=37) 89.76±10.797 61 105
Student t-test 2.371
Significance P value 0.019(S)
RSBI: Rapid shallow breathing index, SD: Standard deviation

Table 10: Association of PaO2/FiO2 ratio and 
extubation success among study subjects at 
baseline
Extubation PaO2/FiO2 ratio

Mean±SD Minimum Maximum
Success (n=83) 391.88±119.187 166 696
Failure (n=37) 384.95±128.466 216 633
Student t-test 0.287
Significance P value 0.774 (NS)
SD: Standard deviation

Table 11: Association of RSBI and extubation 
success among study subjects at 30 min
Extubation RSBI

Mean±SD Minimum Maximum
Success (n=83) 82.52±14.033 40 105
Failure (n=37) 93.14±9.074 55 105
Student t-test 4.220
Significance P Value 0.001 (HS)
RSBI: Rapid shallow breathing index, SD: Standard deviation

Table 12: Association of PaO2/FiO2 ratio and 
extubation success among study subjects at 
30 min
Extubation PaO2/FiO2 ratio

Mean±SD Minimum Maximum
Success (n=83) 415.88±126.433 142 760
Failure (n=37) 384.22±107.736 220 630
Student t-test 1.323
Significance P value 0.188 (NS)
SD: Standard deviation
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of  RSBI <105 as an indicator of  successful weaning. We 
also aimed to find a lower threshold of  RSBI as a better 
predictor of  successful weaning. With this study, we wanted 
to find a correlation between age, sex, weight, duration of  
intubation, and PaO2/FiO2 with successful weaning.

In this prospective, observational and hospital-based 
clinical study, 120 patients who were admitted in SICU 
with at least 48 h of  intubation were selected. SBT was 
given for 30 min to the patients who were hemodynamically 
stable and have RSBI <105. After 30 min, RSBI was 
recalculated and patients with value <105 were extubated. 
Extubated patients were observed for 48 h for any sign of  
hemodynamic compromise and requirement of  NIV or 
reintubation. Patients who were reintubated in 48 h were 
considered to be a failure to wean.

Demographic parameters such as age distribution and sex 
distribution were recorded.

Mean duration of  intubation with successful extubation 
and failure of  extubation was 2.99 ± 0.956 and 3.27 ± 1.12, 
respectively [Table 8]. With RSBI <105, we extubated all 
the patients and observed them for 48 h. Failure rate was 
30.43% in our clinical study [Table 5]. An investigation 
by Esteban et al.[26] is perhaps the best known of  the 
randomized trials. This multicenter study evaluated four 
methods of  weaning patients from MV: Intermittent 
mandatory ventilation, pressure support ventilation, 
intermittent SBTs throughout the day, and single SBTs. 
Failure of  extubation occurred in 13.8%, 18.9%, 15.2%, 
and 22.6% of  the patients, respectively.[26] More recently, 
Bien et al.[27] evaluated the predictive power of  three 
contemporary methods of  weaning: T-piece, automatic 
tube compensation, and pressure support ventilation in 
68 consecutive medical ICU patients. The rate of  failure 
of  extubation for the cohort was 33.8%.

ROC curve was drawn to estimate the parameter, and we 
found sensitivity to be 86.4%, specificity was 69.85%, positive 
predictive value was 56.1, and negative predictive value was 
found to be 92.1 [Table 3]. Fadaii et al.[28] found that RSBI 
<105 breaths/min/L has specificity, sensitivity, negative 
predictor value, and positive predictor value of  77.8%, 71.4%, 
96.1%, and 26.3%, respectively. Yang and Tobin[29] in their 
benchmark study found that RSBI <105 is associated with 
sensitivity, specificity, positive predictive value, and negative 
predictive value of  97%, 64%, 78%, and 95%, respectively. 
These values are comparable with our study.

Mean RSBI for patients with successful extubation was 82.52 
while it was 93.14 in patients who failed to wean [Table 11]. 
Our finding was in agreement with Youssef  et al.[30] who 
found that RSBI value associated with success and failure 
was 72.9 and 96.0, respectively. Chao et al.[31] found in their 
study that lower threshold for RSBI can be as low as 97.

In our study, most of  the patients were more than 50 years 
old, i.e., 65 (54.2%). Extubation was more successful in 
patients with lesser age. There was statistically no significant 
association between age and extubation success (P = 0.064) 
[Table 6]. This observation was in also done by Pilcher 

Table 13: Bi‑level positive airway pressure support 
needed at 24 h and 48 h
Bi-level positive airway pressure 24 h n (%) 48 h n (%)
Yes 13 (10.8) 6 (5)
No 107 (89.2) 114 (95.0)

Table 14: Re‑intubation needed at 24 h and 48 h
Re-intubation 24 h n (%) 48 h n (%)
Yes 28 (23.3) 37 (30.83)
No 92 (76.7) 83 (69.16)

Table 15: Success of intubation according to 
gender
Success Male (%) Female Total
Success 57 (47.5) 26 (21.7) 83
Failure 24 (20.0) 13 (10.8) 37
Total 81 39
Chi-square value 0.169
P value 0.681 (NS)

Table 16: Pearson’s correlation of extubation success with age, weight, duration of intubation, RSBI, and 
PaO2/FiO2 ratio
Parameters Extubation success

Pearson’s correlation coefficient (r) P value Inference
Age −0.170 0.064 Weak Negative Correlation
Weight −0.003 0.971 No Linear Relationship
Duration of intubation −0.129 0.160 Weak Negative Correlation
RSBI −0.362** 0.001 Moderate Negative Correlation
PaO2/FiO2 ratio 0.121 0.188 Weak Positive Correlation
RSBI: Rapid shallow breathing index
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et al.[32] where they found that though old age patients 
are associated with more risk of  weaning failure but the 
correlation between age and extubation success is not very 
strong. Pearson Correlation Coefficient is −0.170 which is 
weak negative correlation.

In our study, it was observed that the mean weight of  study 
subjects with successful extubation and failure was 61.55 ± 
10.00 and 61.49 ± 8.25, respectively. It was almost the same 

among both the groups (P = 0.971) [Table 7]. Association 
between the weight of  patient and extubation success has not 
been studied in the past. Pearson’s Correlation Coefficient is 
−0.003 with P value of  0.9, and hence no correlation has been 
established in our study. Sex also does not affect the weaning 
success. Utensute et al. found that female sex is associated with 
a higher failure rate than the male (97% vs. 90%).[33]

In our study, the mean duration of  intubation with 
successful extubation and failure was 2.99 ± 0.956 and 
3.27 ± 1.12 days, respectively. It was less among subjects with 

Figure 1: Demographic distribution of study subjects according 
to age and gender

Figure 2: Demographic distribution of study subjects according 
to weight and gender

Figure 3: Showing sensitivity and specificity of RSBI

Figure 4: Correlation of rapid shallow breathing index and 
requirement of Bipap among study subjects at 30 min

Figure 5: Frequency of extubation success among study 
subjects

Figure 6: Association of age and extubation success among 
study subjects
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successful intubation as compared to subjects who required 
reintubation (P = 0.160) [Table 8]. Pearson’s Correlation 
Coefficient for this association is −0.129 that shows a weak 
negative correlation. Esteban et al. had a similar observation 
in their systemic review of  2000 mechanically ventilated 
subjects. They found that there is no correlation between 
the duration of  intubation and success of  weaning.[34]

PaO2/FiO2 ratio is an index of  ventilation and oxygenation 
adequacy. In our study, mean PaO2/FiO2 ratio with 

successful extubation and failure was 415.88 ± 126.43 
and 384.22 ± 107.73, respectively. It was more among 
subjects with success intubation as compared to subjects 
who required reintubation (P = 0.188) [Table 12]. Pearson 
Correlation Coefficient is 0.121 which signifies a weak 
positive correlation. This parameter has not been assessed 
by previous investigators. Salam et al. studied ABG analysis 
in the decision making of  extubation. In 83 patients they 
studied the correlation between PaO2/FiO2 ratio and found 
a statistically insignificant correlation. In our study, the 

Figure 7: Association of weight and extubation success among 
study subjects

Figure 8: Association of intubation and extubation success 
among study subjects

Figure 9: Association of rapid shallow breathing index and 
extubation success among study subjects at baseline

Figure 10: Association of PaO2/FiO2 ratio and extubation 
success among study subjects at baseline

Figure 11: Association of rapid shallow breathing index and 
extubation success among study subjects at 30 min

Figure 12: Association of PaO2/FiO2 ratio and extubation 
success among study subjects at 30 min
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association between PaO2/FiO2 and extubation success is 
statistically significant.[35]

Limitations of the Study
1. This study did not include other clinical parameters 

such as APACHE Score or systemic involvement. 
These factors may influence the success of  weaning.

2. RSBI calculation was done after 30 min of  SBT, but 
longer duration of  SBT is associated with better 
outcomes.

3. RSBI calculation was done after T piece Trial, many 
studies have pointed out that SBT with pressure support 
has been associated with more successful outcomes.[36]

Recommendations
1. We recommend that RSBI <105 is an acceptable 

clinical index for weaning from mechanical ventilation, 
but a lower threshold value should always be 
considered to increase the sensitivity and specificity 
of  this index.

2. We recommend that age, weight, and duration of  
intubation do not seem to be correlated with successful 
weaning. Further studies should be done to establish 
an evidence-based recommendation.

3. We recommend that PaO2/FiO2 ratio should be included 
in protocols designed to predict weaning success.

4. We recommend that protocol-based extubation should 
be followed in hospitals to improve the success rate 
of  weaning.

CONCLUSION

The prospective, observational, hospital-based clinical 
study was done on 120 patients of  age group 18–65 
of  either gender admitted in SICU and intubated for 
mechanical ventilation for at least 48 h.

The following conclusions were drawn:
1. Baseline characteristics were comparable in both 

successful and fail to wean patients.
2. Sensitivity, specificity, positive predictive value, and negative 

predictive value of  RSBI <105 as an index for successful 
weaning were 86.4%, 69.85%, 56.1, and 92.1, respectively, 
which was comparable with most of  the studies.

3. Lower value of  RSBI (i.e., 82) was found to be better 
threshold for successful weaning.

4. Overall failure to wean rate was 30.43% which was 
comparable with most of  other studies.

5. There was a weak positive correlation between age and 
weaning failure, but it was not statistically significant.

6. Correlation between weight and weaning failure was 
not established.

Figure 13: Bi‑level positive airway pressure support needed at 
24 h and 48 h

Figure 14: Re‑intubation needed at 24 h and 48 h

Figure 15: Success of intubation according to gender

Figure 16: Pearson’s correlation of extubation success with 
age, weight, duration of intubation, rapid shallow breathing 

index, and PaO2/FiO2 ratio
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7. There was a weak negative correlation between the 
duration of  intubation and weaning failure. Patients 
who were intubated for longer period of  time were 
associated with more incidence of  weaning failure, 
but it was not statistically significant.

8. The higher PaO2/FiO2 ratio was associated with 
successful weaning, and there was a statistical 
significant difference among both groups.

9. Bipap support was required in 15.8% patients in 48 h.

REFERENCES

1. Esteban A, Alia I, Gordo F. Weaning: What the recent studies have shown 
us. Clin Pulm Med 1996;3:91-100.

2. Krieger BP. Respiratory failure in the elderly. Clin Geriatr Med 1994;10:103-19.
3.	 Cook	DJ,	Walter	SD,	Cook	RJ,	Griffith	LE,	Guyatt	GH,	Leasa	D,	et al. 

Incidence of and risk factors for ventilator-associated pneumonia in 
critically ill patients. Ann Intern Med 1998;129:433-40.

4.	 Patel	KN,	Ganatra	KD,	Bates	JH,	Young	MP.	Variation	in	the	rapid	shallow	
breathing index associated with common measurement techniques and 
conditions. Respir Care 2009;54:1462-6.

5.	 Epstein	 SK,	Ciubotaru	RL,	Wong	 JB.	 Effect	 of	 failed	 extubation	 on	 the	
outcome of mechanical ventilation. Chest 1997;112:186-92.

6.	 Aboussouan	LS,	Lattin	CD,	Anne	VV.	Determinants	of	time-to-weaning	in	
a specialized respiratory care unit. Chest 2005;128:3117-26.

7.	 Fagon	JY,	Chastre	J,	Hance	AJ,	Montravers	P,	Novara	A,	Gibert	C,	et al. 
Nosocomial pneumonia in ventilated patients: A cohort study evaluating 
attributable mortality and hospital stay. Am J Med 1993;94:281-8.

8.	 Yang	KL,	Tobin	MJ.	A	prospective	study	of	indexes	predicting	the	outcome	of	
trials of weaning from mechanical ventilation. N Engl J Med 1991;324:1445-50.

9.	 Ely	EW,	Baker	AM,	Dunagan	DP,	Burke	HL,	Smith	AC,	Kelly	PT,	et al. 
Effect on the duration of mechanical ventilation of identifying patients 
capable of breathing spontaneously. N Engl J Med 1996;335:1864-9.

10.	 El-Khatib	 MF,	 Jamaleddine	 GW,	 Khoury	 AR,	 Obeid	 MY.	 Effect	 of	
continuous positive airway pressure on the rapid shallow breathing index in 
patients following cardiac surgery. Chest 2002;121:475-9.

11.	 Krieger	 BP,	 Isber	 J,	 Breitenbucher	 A,	 Throop	 G,	 Ershowsky	 P.	 Serial	
measurements of the rapid-shallow-breathing index as a predictor of 
weaning outcome in elderly medical patients. Chest 1997;112:1029-34.

12. Alía I, Esteban A. Weaning from mechanical ventilation. Crit Care 
2000;4:72-80.

13.	 Tanios	MA,	Nevins	ML,	Hendra	KP,	Cardinal	P,	Allan	JE,	Naumova	EN,	
et al. A randomized, controlled trial of the role of weaning predictors in 
clinical decision making. Crit Care Med 2006;34:2530-5.

14.	 Epstein	 S.	 Complications	 in	 ventilator	 supported	 patients.	 In:	 Tobin	M,	
editor.	Principles	and	Practice	of	Mechanical	Ventilation.	2nd	ed.	NewYork:	
McGraw	Hill;	2006.	p.	877-902.

15.	 Esteban	A,	Anzueto	A,	 Frutos	 F,	Alía	 I,	 Brochard	 L,	 Stewart	 TE,	 et al. 
Characteristics and outcomes in adult patients receiving mechanical 
ventilation: A 28-day international study. JAMA 2002;287:345-55.

16.	 Esteban	 A,	 Frutos-Vivar	 F,	 Ferguson	 ND,	 Arabi	 Y,	 Apezteguía	 C,	
González M, et al. Noninvasive positive-pressure ventilation for respiratory 
failure after extubation. N Engl J Med 2004;350:2452-60.

17.	 Vargas	 F,	 Boyer	 A,	 Bui	 HN,	 Salmi	 LR,	 Guenard	 H,	 Gruson	 D,	 et al. 
Respiratory failure in chronic obstructive pulmonary disease after 

extubation:	 Value	 of	 expiratory	 flow	 limitation	 and	 airway	 occlusion	
pressure after 0.1 second (P0.1). J Crit Care 2008;23:577-84.

18.	 Epstein	SK,	Ciubotaru	RL.	Independent	effects	of	etiology	of	failure	and	
time to reintubation on outcome for patients failing extubation. Am J Respir 
Crit Care Med 1998;158:489-93.

19.	 Cook	TM,	Mac	Dougall-Davis	 SR.	Complications	 and	 failure	 of	 airway	
management. Br J Anaesth 2012;109:68-85.

20.	 Marelich	GP,	Murin	S,	Battistella	F,	 Inciardi	 J,	Vierra	T,	Roby	M,	et al. 
Protocol weaning of mechanical ventilation in medical and surgical patients 
by respiratory care practitioners and nurses: Effect on weaning time and 
incidence of ventilator-associated pneumonia. Chest 2000;118:459-67.

21.	 Krishnan	JA,	Moore	D,	Robeson	C,	Rand	CS,	Fessler	HE.	A	prospective,	
controlled trial of a protocol-based strategy to discontinue mechanical 
ventilation. Am J Respir Crit Care Med 2004;169:673-8.

22.	 Shikora	SA,	Benotti	PN,	Johannigman	JA.	The	oxygen	cost	of	breathing	
may predict weaning from mechanical ventilation better than the respiratory 
rate to tidal volume ratio. Arch Surg 1994;129:269-74.

23.	 Hess	DR.	Mechanical	ventilation	strategies:	What’s	new	and	what’s	worth	
keeping? Respir Care 2002;47:1007-17.

24. MacIntyre NR. New modes of mechanical ventilation. Clin Chest Med 
1996;17:411-21.

25. Mutlu GM, Mutlu EA, Factor P. GI complications in patients receiving 
mechanical ventilation. Chest 2001;119:1222-41.

26.	 Esteban	A,	Frutos	F,	Tobin	MJ,	Alía	I,	Solsona	JF,	Valverdú	I,	et al. A comparison 
of four methods of weaning patients from mechanical ventilation. Spanish 
lung failure collaborative group. N Engl J Med 1995;332:345-50.

27.	 Bien	MY,	Shui	Lin	Y,	Shih	CH,	Yang	YL,	Lin	HW,	Bai	KJ,	et al. Comparisons 
of predictive performance of breathing pattern variability measured during 
T-piece,	automatic	tube	compensation,	and	pressure	support	ventilation	for	
weaning intensive care unit patients from mechanical ventilation. Crit Care 
Med 2011;39:2253-62.

28.	 Fadaii	 A,	 Amini	 SS,	 Bagheri	 B,	 Taherkhanchi	 B.	 Assessment	 of	 rapid	
shallow breathing index as a predictor for weaning in respiratory care unit. 
Tanaffos	2012;11:28-31.

29. El-Shafey BI, El-Bedewy MM. Evaluation of some new parameters 
predicting outcome of patients with acute respiratory failure needing 
invasive	 mechanical	 ventilation	 due	 to	 CAP.	 Egypt	 J	 Chest	 Dis	 Tuber	
2014;63:963-7.

30.	 Youssef	 HA,	 Shalaby	 AE,	 El	 Hafiz	 AM,	 Shaban	 MM,	 Hamed	 HA.	
Predictive value of rapid shallow breathing index in relation to the weaning 
outcome	in	ICU	patients.	Egypt	J	Chest	Dis	Tuberc	2016;65:465-72.

31. Chao DC, Scheinhorn DJ. Determining the best threshold of rapid shallow 
breathing	 index	 in	 a	 therapist-implemented	 patient-specific	 weaning	
protocol. Respir Care 2007;52:159-65.

32.	 Pilcher	DV,	Bailey	MJ,	Treacher	DF,	Hamid	S,	Williams	AJ,	Davidson	AC,	
et al. Outcomes, cost and long term survival of patients referred to a 
regional	weaning	centre.	Thorax	2005;60:187-92.

33. Utensute U. Successful weaning of adult patients with respiratory failure 
from	mechanical	ventilators	using	an	L-piece.	Asian	Biomed	2016;10:469.

34.	 Esteban	A,	Alía	 I,	Gordo	F,	Fernández	R,	Solsona	 JF,	Vallverdú	 I,	et al. 
Extubation	 outcome	 after	 spontaneous	 breathing	 trials	 with	 T-tube	 or	
pressure	support	ventilation.	The	spanish	lung	failure	collaborative	group.	
Am J Respir Crit Care Med 1997;156:459-65.

35.	 Salam	 A,	 Smina	 M,	 Gada	 P,	 Tilluckdharry	 L,	 Upadya	 A,	 Amoateng-
Adjepong	Y,	 et al.	The	 effect	 of	 arterial	 blood	 gas	 values	 on	 extubation	
decisions. Respir Care 2003;48:1033-7.

36.	 Ladeira	MT,	Vital	FM,	Andriolo	RB,	Andriolo	BN,	Atallah	AN,	Peccin	MS,	
et al.	 Pressure	 support	 versus	 T-tube	 for	 weaning	 from	 mechanical	
ventilation in adults. Cochrane Database Syst Rev 2014;5:CD006056.

How to cite this article: Agarwal D, Kachhwah V, Thakur KK, Narang N. To Assess Rapid Shallow Breathing Index as a Predictor for 
Weaning in Intensive Care Unit Patients. Int J Sci Stud 2018;6(6):121-130.

Source of Support: Nil, Conflict of Interest: None declared.


