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Abstract

Introduction Non-Invasive Ventilation (NIV) is a crucial therapy for managing acute exacerbations of Chronic Obstructive
Pulmonary Disease (COPD) with hypercapnic respiratory failure. Research has shown that NIV can decrease the rate of endotra-
cheal intubation, length of hospital and Intensive Care Unit stays, and mortality. There are three main strategies for weaning
patients off NIV: gradual reduction of NIV duration, gradual reduction of NIV pressure support, and immediate cessation of NIV.
Aim To compare the rate of successful withdrawal of COPD patients with acute hypercapnic respiratory failure, one group
will use a stepwise reduction of duration of NIV, while the other group will use a stepwise reduction of pressure support.
Materials and methods This study was a prospective observational study conducted at the Department of Pulmonary Medicine,
Institute of Chest Diseases, Government Medical College, Kozhikode, over a period of 15 months. The study population consisted of
all COPD patients admitted to the Pulmonary Medicine ward or ICU with acute hypercapnic respiratory failure who were managed
with non-invasive ventilation (NIV) without the need for invasive mechanical ventilation. Exclusions included patients requiring NIV
for respiratory diseases other than COPD, those with significant comorbidities like acute left ventricular failure or fluid overload states
as in chronic kidney disease, COVID-19 positive patients, patients on home NIV, patients who needed intubation early in treatment,
and patients unwilling to participate in the study. The sample size was 140. Initial NIV settings and other management decisions prior
to enrolment in the study were made by the treating physician according to standard protocols. Once weaning criteria were met (i.e.,
arterial pH>7.35, SpO2>90% at an FiO2 <50%, respiratory rate <25 breaths per minute, heart rate < 120 beats per minute, systolic
BP>90 mm Hg, and no signs of respiratory distress), patients were assigned to either group 1 or group 2 by purposive sampling.
Group 1: stepwise reduction of duration of NIV use, with a reduction to 16 h per day on day 1 of enrolment, 12 h on day 2 (including
6-8 h of nocturnal NIV), 6-8 h on day 3, and NIV withdrawal on day 4. Group 2: stepwise reduction of pressure support, with pres-
sure support reduced by 2—4 cm every 4-6 h until Inspiratory Positive Airway Pressure is <8 cm H20 and Expiratory Positive Airway
Pressure is <4 cm H20, followed by NIV withdrawal. The clinical outcome was classified as either improved or weaning failure.
Improved was defined as an objective or subjective sense of improvement. Weaning failure was defined as the presence of any of the
following: respiratory rate >25/minute or increase of > 50% from baseline, heart rate > 140/minute or increase of >20% from baseline,
Sp02<90% on FiO2 >50%, arterial pH <7.35, or respiratory distress. Data was collected using a pro forma that included demographic
details, smoking status, GOLD COPD category, comorbidities, and vital signs. ABG parameters, NIV settings at the time of hospital
admission, at the time of study enrolment, and 48 h after weaning were also recorded. Independent sample t-test was used to test the
statistical significance of the difference between means of variables between the two groups. Pearson Chi square test and Fisher’s
exact test were used to compare categorical variables between the groups. A p-value of <0.05 was considered statistically significant.
Results NIV was successfully withdrawn in 56/70 (80%) and 50/70 (71.4%) patients in Groups 1 and 2, respectively. This
difference was not statistically significant. The length of hospital stay was longer in the stepwise reduction of duration group
(Group 1), but this was not statistically significant.

Conclusion On comparison of two methods of NIV withdrawal, it was found that neither method is superior to the other in
terms of weaning failure, intubation rates, and average length of hospital stay.
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Introduction

Estimated mean incidence of COPD is 13% in the general
population aged above 40 years, and its prevalence is rising
globally [1]. High mortality rates are reported from low and
middle income countries related to COPD exacerbations [2].
Exacerbations negatively impact disease progression, hos-
pitalization, and readmission rates, and overall health. Most
often, exacerbations are caused by bacterial infections, viral
respiratory infections, and environmental triggers such as
pollution and temperature fluctuations leading to the need
for additional support measures like non-invasive ventilation
to tide over the acute crisis. Standard treatment for severe
COPD exacerbations includes systemic steroids, antibiot-
ics, rapid-acting bronchodilators, and controlled oxygen
therapy. Acidotic hypercapnic respiratory failure, which is
an independent predictor of mortality, develops in about 20%
of these individuals or is already present [3]. Non-invasive
ventilation (NIV) has revolutionized the management of
hypercapnic respiratory failure. Acute respiratory acidosis,
oxygenation status, respiratory rate, work of breathing, and
the degree of dyspnea have all been found to improve with
the use of NIV in several randomized control trials.
Non-invasive mechanical ventilation is indicated in
AECOPD fif at least one of the following is present:

(i) Respiratory acidosis PaCO2 > 6 kPa or 45 mmHg and
arterial pH <7.35
(ii) Severe dyspnea with clinical signs suggestive of res-
piratory muscle fatigue, increased work of breathing,
or both, such as use of respiratory accessory muscles,
paradoxical motion of abdomen, or retraction of the
intercostal spaces.
(iii) Persistent hypoxemia despite supplemental oxygen
therapy

This intervention has dramatically decreased the rate
of endotracheal intubation, which in turn has reduced the
incidence of ventilator associated pneumonia, hospital stay
length, and overall mortality [4, 5]. As in the case of inva-
sive mechanical ventilation, it is preferable to keep NIV
sessions short to lower the risk of both NIV-related issues
and other complications brought on by a prolonged hospital
stay. The spontaneous/timed mode is often chosen to support
all breaths and provide a minimum respiratory rate if the
patient hypoventilates. Starting IPAP (Inspiratory Positive
airway pressure) is typically set at 9 cm of H20 and can be
increased in increments of 2 cm of H20 to a maximum of
20-30 cm of H20, based on improvement in dyspnea, res-
piratory rate, tidal volume, and patient-ventilator synchrony.
EPAP (Expiratory Positive airway pressure) is usually set
at 3-5 cm of H20 and can be increased up to 8 cm of H20
if oxygenation remains insufficient. Hyperoxygenation is
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harmful in the self-ventilating patient with acute hypercap-
nic respiratory failure [6]. The target oxygenation is deter-
mined by the underlying disorder. For COPD the target
saturation is 88-92%. Studies have shown that there is no
difference in inspired O2 content whether delivered directly
into the NIV mask or into the ventilator tubing close to the
mask [7]. The mean FiO2 achieved was 31% at 1 L/min,
37% at 2 L/min, 40% at 3 L/min and 44% at 4 L/min. Flow
rates >4 L/min provided only minimal additional increase.
In situation of higher inspiratory pressure, high flow rates
do not show significant benefits due to increased leak. High
flow rates also resulted in delayed triggering of the ventilator
promoting patient ventilator asynchrony. After NIV is initi-
ated, the patient should be closely monitored for the first few
minutes to troubleshoot any initial problems. Some patients
may not initially tolerate NIV due to patient discomfort or
ventilator dyssynchrony (i.e., the phases of ventilator breath
do not match that of the patient) [8]. Presence of Auto-PEEP,
mask leak, anxiety etc. contributes to dyssynchrony. Some
studies have shown adequate sedation with good NIV toler-
ance by using infused dexmedetomidine to a standard pro-
tocol of, as and when needed bolus intravenous midazolam
and fentanyl [9]. Sedation should always be used with close
monitoring in an ICU setting. Once the patient is comfort-
able, vital signs, oxygenation, and mental status should be
closely monitored for the next one to two hours. After an
NIV trial of 2—4 h, blood gases were reanalysed. If patient
demonstrated improvement in clinical signs and symptoms
and gas exchange, NIV was continued. If a patient does not
improve or deteriorates following a one-to-two-hour trial of
NIV, the patient should then be considered to have failed NIV
and be promptly intubated. There is no universal protocol
for weaning and it is generally individualized and depends
on the patient's response to decreased support. Commonly
used weaning criteria include inspiratory positive airway
pressure (IPAP) less than or equal to 16 cm H20, expira-
tory positive airway pressure (EPAP) less than or equal to
8 cm H20, arterial pH greater than or equal to 7.35, oxygen
saturation (SpO2) greater than 90% on FiO2 less than or
equal to 50%, respiratory rate less than or equal to 25/min,
heart rate less than or equal to 120/min, systolic blood pres-
sure greater than or equal to 90 mm Hg, and no signs of
respiratory distress such as agitation, diaphoresis, or anxi-
ety. There are three possible weaning strategies that can be
used for NIV weaning — i)stepwise reduction of duration of
NIV use, ii)stepwise reduction in pressure support of NIV,
and iii)immediate withdrawal of NIV. There is limited data
on various techniques of withdrawal of NIV support. It is
therefore crucial to find the ideal NIV weaning technique.
Lun et al. contrasted the withdrawal of NIV gradually
versus immediately [10]. The gradual withdrawal group
had 35 patients and the immediate withdrawal group had 25
patients, respectively. The procedure for gradual withdrawal
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was as follows: on the day of randomization (day 0), the
length of NIV usage was lowered to 16 h; on days 1 through
3, it was reduced to 12, 8, and O h, respectively. Following
this strategy, the stepwise and rapid withdrawal groups expe-
rienced weaning success rates of 74% and 56%, respectively.
Although the difference was not statistically significant, it
appeared that a progressive withdrawal approach led to
greater weaning success (p — 0.139). In a study conducted
by Kavitha Venkatnarayanan etal, patients with AECOPD
and HcRF who improved on NIV were randomised into one
of the three groups: 1) abrupt discontinuation)stepwise reduc-
tion of pressure support, iii)or stepwise reduction of duration
of NIV [11]. The likelihood of a successful withdrawal was
compared between the groups. They came to the conclusion
that it was possible for individuals with COPD exacerba-
tions to immediately stop using the NIV after their respira-
tory failure had improved. The probability of NIV weaning
failure did not increase with an abrupt removal. The decision
to discontinue NIV seems tricky, as there is paucity of data
available. Hence in this study the 2 methods of NIV weaning
which are followed in our institute i.e., step wise reduction of
duration of NIV and stepwise reduction of pressure support
were compared to pick out the best option.

Materials and methods

This prospective observational study was conducted in the
Department of Pulmonary Medicine, Government Medical
College, Kozhikode during a 15 months (June 2021 — May
2022) period. The study population included all patients
diagnosed with AECOPD as defined by criteria of GOLD
2020, who satisfied the inclusion criteria were recruited for
the study. The study obtained approval from the Institutional
Ethics Committee (IEC approval number: GMCKKD/RP
2021/1EC/194).

Sample size The minimum sample size was calculated as
140 with 70 patients in each group based on the reference
study by Lun et al., the success rate of step wise withdrawal
group was 74% [10]. Sampling method followed was pur-
posive sampling.

Sample size calculated by the formula;
n =4pq/d2
p =74, q =26, d = precision = 10% of p
Hence n =140 Final sample size =140 with 70 in each

group.

Inclusion criteria 1. COPD patients admitted in the Pul-
monary Medicine ward or ICU with acute HcRF (arterial

pH<7.35 and PaCO2 >45 mmHg) who were managed
with NIV without the need for invasive mechanical ventila-
tion. 2. Patients who satisfied the weaning criteria which
is adopted from the earlier study [10] — arterial pH >7.35,
oxygen saturation (Sp02)>:90% on FiO2 <50%, respira-
tory rate <25/min, heart rate < 120/min, systolic blood pres-
sure >90 mm Hg, and no signs of respiratory distress such
as agitation, diaphoresis, or anxiety. 3. Patient who signed
written informed consent.

Exclusion criteria 1. Patients who required invasive mechani-
cal ventilation for acute exacerbation of COPD. 2. Patients on
home NIV prior to admission. 3. Those who required NIV for
respiratory failure due to diseases other than COPD 4. Covid
19 positive patients 5. Patients with significant comorbid-
ity like acute left ventricular failure or fluid overload states
like secondary to chronic kidney disease.

Study Procedure

Patients were enrolled in the study once they had recovered
from acute respiratory failure and satisfied weaning criteria
as evidenced by all of the following: Patients on NIV with
inspiratory positive airway pressure (IPAP) <16 cm H20
and expiratory positive airway pressure (EPAP) <8 cm H20.
The weaning criteria adopted from the earlier study [10]
were — arterial pH >7.35, oxygen saturation (SpO2) >90%
on FiO2 <50%, respiratory rate <25/min, heart rate <120/
min, systolic blood pressure > 90 mm Hg, and no signs of
respiratory distress such as agitation, diaphoresis, or anxi-
ety. Portable NIVs were used. Initial NIV settings, pres-
sure changes as well as other management decisions, prior
to enrolment in the study, were left to the discretion of the
treating physicians, and the study group was not involved
in the same till the patients satisfied inclusion criteria for
weaning. All the patients received nursing care and medi-
cal management as per the standard institutional protocol
by the same team of doctors throughout the study. Patients'
data were collected from the time of admission; however,
the study investigator was not involved in patient manage-
ment until they satisfied the inclusion criteria. The clini-
cal outcomes were categorized as A) Improved B) Wean-
ing failure. “Improved” is clinically defined as subjective
sense of improvement and objective improvement in dysp-
nea scoring. The criteria of "weaning failure" included the
appearance of any one of the following features — respiratory
rate >25/min or increase of > 50%; heart rate > 140/min or
increase >20%; SpO2 <90% on FiO2 of 50%; arterial blood
pH < 7.35; or respiratory distress. Appearance of any one of
these within 48 h of withdrawal was considered as a weaning
failure. Such patients were restarted on NIV with pressures
increased to previously tolerated levels [11].

@ Springer



Irish Journal of Medical Science (1971 -)

Table1 Age in years —Frequency distribution in two groups of
patient’s cohort studied

Age in Years GROUP 1 GROUP 2 Total (n=140)
(n=70) (n=70)

<50 4 (5.7%) 2 (2.8%) 6 (4.3%)

50-60 10 (14.3%) 8 (11.4%) 18 (12.9%)

>60 56 (80%) 60 (85%) 116 (82.9%)

Mean+SD  63+10.08 68.35+10.12 68.37+10.11

Samples are age matched with P=0.980, student t test

Table 2 Gender distribution of patients in the two groups

Gender GROUP 1 (n=70) GROUP2(n=70) Total (n=140)
Male  55(78.6%) 56(80%) 111(79.3%)
Female  15(21.4%) 14(20%) 29(20.7%)
Total  70(100%) 70(100%) 140(100%)

Statistical analysis

Data collection was done using a pro forma which included
demographic details, smoking status, GOLD COPD cat-
egory, co morbidities and vitals. ABG parameters, NIV set-
tings at the time of hospital admission, at the time study
enrolment and 48 h after weaning were noted. Independent
sample t-test was used to test statistical significance of dif-
ference between means of variables among two independent
groups. Pearson Chi-square test and Fisher’s exact test were

used for comparing categorical variables between groups. A
p value of < 0.05 was considered significant.

Results

Group 1- stepwise reduction of duration of NIV use. Group
2- stepwise reduction of pressure support (Tables 1, 2, 3, 4,
5,6,7,8,9,10and 11).

Discussion

When it comes to the choice of the best protocol for with-
drawal of NIV once the patient recovers from respiratory
failure is not yet fully answered. The three possible meth-
ods of doing it are, first, withdraw NIV immediately once
the patient's respiratory failure has recovered and monitor
closely for failure. Second, gradually reduce the IPAP and
EPAP at a defined interval and once patient requires mini-
mum pressure support (IPAP <8 cm of H20 and EPAP <4
cm of H20) withdraw the NIV. Third, the duration of NIV
use may be reduced gradually and then withdrawn com-
pletely. The primary objective of our study was to compare
the two methods of NIV weaning which is commonly fol-
lowed in our institute i.e. stepwise reduction of duration of
NIV and stepwise reduction of pressure support in patients
recovered from acute hypercapnic exacerbation of COPD.
Majority of study subjects belonged to the age group of
the study population included 55 males (78.6%) in group

Table 3 Clinical features and

T Variables GROUP 1 (n=70) GROUP 2 (n=70) Total (n=140) P Value

comorbidities
Type II Diabetes mellitus
Yes 19(27.1%) 23(32.9%) 42(30%) 0.461
No 51(72.9%) 47(67.1%) 98(70%)
Coronary artery disease
Yes 5(7.1%) 8(11.4%) 13(9.3%) 0.382
No 65(92.9%) 62(88.6%) 127(90.7%)
Cerebrovascular accident
Yes 6(8.6%) 3(4.3%) 9(6.4%) 0.301
No 64(91.4%) 67(95.7%) 131(93.6%)
Hypertension
Yes 23(32.9%) 25(35.7%) 48(34.3%) 0.722
No 47(67.1%) 45(64.3%) 92(65.7%)
MMRC dyspnoea grade
1 5(7.1%) 5(7.1%) 10(7.1%) 1.000
2 37(52.9%) 36(51.4%) 73(52.1%)
3 27(38.6%) 28(40%) 55(39.3%)
4 1(1.4%) 1(1.4%) 2(1.4%)
Total 70(100%) 70(100%) 140(100%)

Chi-Square Test, Fisher’s Exact Test
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Table4 GOLD COPD grouping

GOLD  GROUP 1 (n=70) GROUP2 (n=70) Total (n=140)
COPD

group

C 22(31.4%) 26(37.1%) 48(34.3%)

D 48(68.6%) 44(62.9%) 92(65.7%)
Total 70(100%) 70(100%) 140(100%)

P=0.475, Not Significant, Chi-Square Test

Table 5 Sensorium at presentation- Frequency distribution in two
groups of patients

Sensorium at the time of enrolment Number (%)
GROUP 1 (n=70)

Conscious 47(67.1%)
Drowsy 23(32.9%)
GROUP 2 (n=70)

Conscious 37(52.85%)
Drowsy 33(47.14%)

Chi-Square Test/Fisher Exact Test

1 and 56 males (80%) in group2. Majority of the patients
belonged to the GOLD Group C or D. When comorbidities
were compared both groups had Type II diabetes mellitus
as the most common one followed by hypertension. While
the patients were enrolled, the mean pH was 7.27+0.02
and 7.26 +0.026 in group 1 and group 2 respectively. Mean
PaCO2 was higher in group2 (81 + 18.89) compared to

groupl (77.12+17.92) and was statistically significant with
a p value of 0. 012.Initial NIV settings were similar in both
groups (group 1- IPAP 19.27 +£4.92, EPAP 6.23 +0.95 and
in group 2-IPAP 19.39+4.86, EPAP 6.21 +0.98).

At the time of weaning, mean pH was 7.42+0.04 and
7.40+0.06 in group 1 and group 2 respectively. Mean PaCO2
was higher in group 2 (54.43+5.96) compared to groupl
(50.24+6.97) and was not statistically significant. NIV settings
at the time of weaning were (group 1- IPAP 17.14+2.94, EPAP
5.86+0.77 and in group 2-IPAP 17.38+2.96, EPAP 5.64+0.62).
In a similar study conducted by Venkatnarayanan et al. [11]
comparing three strategies of NIV weaning, 90 patients (90.6%
men) with a mean age of 59.9+ 8.3 years (SD) were included.
The mean (SD) PaCO2 and pH values were 7.23 +0.04 and
84.4+12.0 mm Hg, respectively, at the time of admission. With
maximum inspiratory and expiratory positive airway pressures of
17.64+2.7cm H20 and 7.4+ 1.4 cm H20, respectively, NIV was
given for 31.6+9.2 h prior to randomization. After the analysis
of our data it was found that successful withdrawal of NIV was
higher (56- 80%) in group 1 (stepwise reduction of duration of
NIV use) compared to step wise reduction of pressure support
group (50- 71.4%) but was statistically not significant (p value
—0.237). Length of stay (in hospital days) were comparable in
both groups (7.41+3.48 and 7.49 +3.274 respectively, p value
—0.981). Number of intubated patients also were comparable with
a p value of 0.681 (2 and 4 respectively). In a study conducted
by Lun et al. which compared stepwise reduction in the dura-
tion of use with immediate withdrawal of NIV and reported a
success rate of 74.3% and 56%, respectively [10]. Another study
conducted by Sellares et also compared immediate withdrawal
and additional 3 days of nocturnal NIV support after recovery
from the respiratory failure. They also reported that the success of

Table 6 Clinical variables of

X Variables GROUP 1 (n=70) GROUP 2 (n=70) Total (n=140) P Value
the two groups at the time of
enrolment and weaning Respiratory rate
Time of enrolment 25.44+3.92 26.03+4.43 25.24 +4.17 0.559
Time of weaning 19.33+4.47 20.56 +4.54 19.44 +4.49 0.765
Pulse rate
Time of enrolment 95.39+17 96.36+16.92 95.37+16.9 0.992
Time of weaning 88.57+14.28 88.56+14.31 88.56 +14.24 0.995
Systolic Blood pressure
Time of enrolment 124.9+17.28 126.79+17.2 124.84+17.18 0.969
Time of weaning 117.17 £17.08 114.23+17.1 116.2+17.03 0.984
Diastolic blood pressure
Time of enrolment 79.49+9.25 78.91+9.45 79.2+9.32 0.718
Time of weaning 74.49 +8.29 74.61+8.45 74.55+8.34 0.928
SPO2
Time of enrolment 84.79+9.26 82.83+9.33 83.81+9.26 0.978
Time of weaning 91.51+3.57 90.77 +4.2 90.64 +3.89 0.697
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Table 7 NIV parameters and pH at the time of enrolment and wean-
ing

Table 10 Patients requiring intubation between the two groups

Next level care  GROUP 1 GROUP 2 Total (n=140)
Variables ~ GROUP | (n=70) GROUP?2 (n=70) P Value (n=70) (n=70)
Enrolment Intubation 2(2.9%) 4(5.7%) 6(4.3%)
PH 7274002  7.26+0.026 0.858 b 0681 Not Semifioant. Fishor Bxact T
PCO2 77.12+17.92  81.99+ 18.89 0.012 =0:681, Rot Significant, Fisher Exact Test
IPAP 19.27+4.92 19.39+4.86 0.901
EPAP 6.23+0.95 6.21+0.98 0.930
Weaning Table 11 Comparison of outcome between the two groups
PH 7.42+0.04 7.40+0.06 0.952 OUT COME GROUP 1 GROUP 2 Total (n=140)
PCO2 50.24 +6.97 54.43 +£5.96 0.971 (n=170) (n=70)
IPAP 17.14+2.94 17.38+£2.96 0.954
Improved 56(80%) 50(71.4%) 106(75.7%)
EPAP EPAP 5.861+0.77 5.64+0.62 0.912 . .
Weaning Failure 14(20%) 20(28.6%) 34(24.3%)

Table 8 Mean days of hospitalisation between the two groups

HOSPITAL DAYS GROUP 1 (n=70) GROUP 2 (n=70)

Mean+SD 7.41+3.487 7.49+3.274

P=0.981, Not Significant, Student t Test

withdrawal was comparable between the groups (83% and 87%;
P=0.56) [12]. However, the immediate withdrawal group spent
the lowest time on NIV and in the hospital. Immediate withdrawal
of NIV was not done in our study because it is not followed in
our institute, which is one of the main limitation of our study. As
these results imply that immediate withdrawal of NIV is feasible
in AECOPD patients without any additional risk of weaning fail-
ure. The lesser duration of hospital stay may translate into lesser
risk of hospital-acquired infections and NIV-associated complica-
tions. Total number of failed weaning patients in our study was
34 (24%), out of which 6 patients finally required intubation, NIV
use was extended for 18 patients, home NIV was arranged for
6 patients and home oxygen for 4 patients. Patients with lower
GCS scores at admission indicate a more severe disease process.
Additionally, they had greater PaCO2 levels at admission, enrol-
ment, and withdrawal—a finding that was observed in both of
the two groups. From the aforementioned findings, it can be con-
cluded that patients with a higher PaCO2 have a higher risk of
failing NIV withdrawal, making them likely candidates for stricter
monitoring and most probably a more progressive withdrawal.
The above conclusions, however, must be verified in studies that
are sufficiently powered and have a bigger sample size. NIV was
successfully withdrawn in 56/70 (80%), 50/70 (71.4%), patients

Table 9 Patients requiring intensive care unit admission

ICU STAY GROUP 1 (n=70) GROUP2 (n=70) Total (n=140)

Yes 8(11.4%) 14(20%) 22(15.7%)

P=0.164, Not Significant, Chi-Square Test
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P=0.237, Not Significant, Chi-Square Test

in Groups 1 and 2 respectively. This difference was not statisti-
cally significant. Among the patients who failed NIV weaning
(n=34), 18 patients were subsequently withdrawn from NIV and
discharged. Six patients continued to require NIV support and
were discharged on home NIV. Length of hospital stay was longer
in stepwise reduction of duration group (Groups 1) but was statis-
tically not significant. Two patients in group 1 and four patients in
group 2, finally ended up in intubation.

Limitations

Small sample size, selection bias especially being a single
center study is the major limitation of the study. Immediate
withdrawal of NIV was not compared with the two groups.
The differences in outcome due to NIV model variability
was also not taken into account.

Conclusion

On comparison of two methods of NIV withdrawal, it was
found that no method is superior to the other in terms of wean-
ing failure, intubation rates and average length of hospital stay.
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