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Abstract

Background: Airway management by rapid sequence intubation (RSI) is the most prevalent
emergency endotracheal intubation procedure used in the emergency department to preserve
normal respiratory function. Objective: To assess the effectiveness of rapid and non-rapid
sequence intubation (RSI vs. non-RSl) in patients presented with type 2 respiratory failure
secondary to chronic obstructive pulmonary disease. Methods: A quasi-experimental study was
carried out at the emergency department of Ziauddin University Hospital North Campus in
Karachi from March 2023 to September 2023. Consecutive sampling was used to recruit 150
adult patients with type 2 respiratory failure related to COPD who were at least 18 years old, in
need of endotracheal intubation (ETI) for airway management, had a Glasgow Coma Scale (GCS)
of at least 8, and could not tolerate noninvasive ventilation. Patients were randomly grouped
into Group A (RSI) and Group B (Non-RSI) and treated according to standard protocol. ETI
success or failure and complications during the procedure were documented. Results: Out of
150 enrolled patients, male were 76.0% (n=57) and 78.7% (n=59) and female were 24.0% (n=18)
and 21.3% (n=16) with mean age of 60.6 and 62.1 years in RSI and non-RSI group respectively.
In most cases the ETI was successful on the first attempt 80.0% (n=60) and 65.3% (n=49)
followed by second attempt 13.3% (n=10) and 17.3% (n=13) and difficult attempt 6.7% (n=5)
and 17.3% (n=13) in RSI and non-RSI group respectively. Oxygen saturation was improved in
92.0% (n=69) and 80.0% (n=60) and type 2 respiratory failure in 97.3% (n=73) and 89.3% (n=67),
whereas complications were reported in 20.0% (n=15) and 34.7% (n=26) in RSI and non-RSI
group respectively. Conclusion: RSI is significantly associated with higher first attempt success
rates, improved oxygen saturation and type 2 respiratory failure and lower risk of complications.
Keywords: Airway, Intubation, Emergency, Respiratory Failure, Chronic Obstructive Pulmonary

Disease.

1. Introduction

In the emergency department, respiratory failure
turns out to be a medical emergency because in
respiratory failure respiratory system fails to function
normally [1]. Normally, the respiratory system acts as
a two-way door of the body, i.e. supplying oxygen
and removing carbon dioxide. Failure of the
respiratory system to provide adequate oxygen
results in hypoxemia (type 1 respiratory failure),
whereas failure to remove carbon dioxide results in
hypercapnia (type 2 respiratory failure) [2, 3].

Conventionally, respiratory failure is characterized as
hypoxemia with or without hypercapnia, that is a
partial pressure of oxygen (PaOy) less than 8.0 kPa or
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60 mmHg and partial pressure of carbon dioxide
(PaCO,) more than 6.0 kPa or 45 mmHg in the arterial
blood [4, 5]. Globally, epidemiology of respiratory
failure is poorly documented due to uneven and
varied diagnostic criteria. Globally, its annual
incidence is between 1.4-9.5/100,000 children and
adolescents with mortality rate of 24%-34% [6, 7].

Chronic obstructive pulmonary disease (COPD), a
common pulmonary disorder that causes respiratory
failure in adults, is the third leading cause of death in
the world [8]. Pneumonia, heart failure and bronchitis
are the primary causes of type 2 respiratory failure in
COPD patients. Despite the availability of
mechanical ventilator support, patients with type 2
respiratory failure have an in-hospital mortality of
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approximately 30%. The overall mortality rate
declined to 10.0% from 26.0% in patients presented
with respiratory failure due to COPD, whereas the
mortality rate from an acute exacerbation of COPD
is about 30% [9, 10].

In respiratory failure, early and adequate airway
management is critical to save life. Endotracheal
intubation (ETI) is the gold standard in the
emergency department to secure the airway. ETl can
be performed by emergency physicians and
anesthesiologists, with or without medication. The
most popular technique for intubating emergency
patients is rapid sequence intubation (RSI); which is
associated with significantly higher success and
lower complication rates [11].

In RSI patients, endotracheal tube is inserted after
administration of induction agent as well as paralytic
agent while in case of non-RSl, endotracheal tube is
inserted with or without sedative agent. The success rate
of ETl in emergencies can be increased and the risk of
complications can be reduced by choosing the right
intubating technique i.e. RSI and non-RSI Despite the
clinical importance of RSI and non-RSI methods, data are
limited to compare their effectiveness [11-15].
Therefore, we compare the effectiveness of RSI vs.
non-RSI in patients presented with type 2 respiratory
failure due to COPD.

2. Methodology

A quasi-experimental study was carried out at the
emergency department of Ziauddin University Hospital
North Campus in Karachi. During the six-month study
period from March 2023 to September 2023, 150
consecutive patients from the hospital's emergency
department were enrolled. The study includes the
patients of (1) both gender, (2) 18 years of age or older,
(3) type two respiratory failure due to COPD, (4) need ETI
(RSI or non-RSl), (5) Glasgow Coma Scale (GCS) score of
8 or less and (6) patients who were unable to cope with
non-invasive ventilation. The study excludes the patients
of (1) cardiac arrest, (2) complete upper airway
obstruction, (3) trauma, (4) surgical cricothyroidotomy, (5)
multiple ETI attempts with different techniques such as
switching the ETl approach between RSI and non-RSI or
vice versa, (5) flexible fiberoptic intubation, (6) blind nasal
intubation and (7) who received paralytics only for
intubation.

A respiratory failure patient was diagnosed on presence
of dyspnea, tachypnea, fatigue or cyanosis and PaO less
than 8.0 kPa or 60 mmHg and PaCO, more than 6.0 kPa
or 45 mmHg in the arterial blood on arterial blood gas
(ABG) test and pulse oximetry. Type 2 respiratory failure
was diagnosed on presence PaCO;more than 6.0 kPa or
45 mmHg and pH of less than 7.35.

RSI intubation was performed by administering
induction agent as well as paralytic agent while non-
RSI intubation was performed with or without
sedative agent. An ETI attempt was confirmed by
inserting a laryngoscope blade through the teeth
into the mouth or oropharynx. Successful ETl was
confirmed on the stethoscope-confirmed presence
of breath sounds on both sides of the chest and
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pulse oximetry confirming an oxygen saturation of at
least 94%. Successful ETl on 1% attempt, 2™ attempt
and 3 or more attempt was confirmed and labelled
1¢t attempt intubation, second attempt intubation
and difficult intubation respectively. Improvement in
oxygen saturation was confirmed on presence of
oxygen saturation of at least 94% on pulse oximetry.
Improvement in type 2 respiratory failure was
confirmed on presence of PaCO; less than 6.0 kPa or
45 mmHg and pH of more than 7.35. ETl associated
complications were confirmed on presence of
cardiac arrest (dysrhythmia, pulseless electric activity
or asystole with non-measurable blood pressure BP),
hypotension (BP of less than 90 mmHg), hypoxemia
(oxygen saturation of less than 90% on pulse
oximetry), regurgitation (esophageal contents
expelled via the mouth), esophageal intubation
(endotracheal tube placement in esophagus), lip or
dental trauma (because of hard metallic blade) and
airway trauma (larynx, pharynx or esophagus).

Study approval was obtained via letter no: 0000 from
Ziauddin University Hospital Karachi. Written consent
was also obtained from patients after explaining
objectives and benefits of the study. Demographics,
vitals, GCS score and presenting complaints of each
patient were obtained. Patients were distributed into
RSl and non-RSI group by using chit method.

In RSl group intubation was performed by
administering induction agent (Ketamine or Propofol
or Midazolam) followed by paralytic agent
(Succinylcholine or Atracurium) while in non-RSI
group intubation was performed with or without
sedative agent (Ketamine or Propofol or Midazolam)
based on the clinical status of the patient and the
physician's decision.

PaO; and PaCO; were monitored continuously by pulse
oximeter and measured before and after intubation.
ETI attempt, improvement in PaO, and PaCO. and
complications were observed as outcome. Statistical
package for social sciences (SPSS) version 25 was used
for statistical analysis. Quantitative and qualitative
variables were presented in form of mean + standard
deviation or Median [IQR] and frequency and
percentages respectively. Post-stratification chi-square
test was applied by using p-value of equal or less than
0.05 as significant.

3. Results

Out of 150 enrolled patients, male were 76.0%
(n=57) and 78.7% (n=59) and female were 24.0%
(n=18) and 21.3% (n=16) with mean age of 60.6 and
62.1 years in RSl and non-RSI group respectively.
Mean GCS score was 10.2 + 3.3 and 11.1 = 3.6 in RSI
and non-RSI group respectively. The most commonly
reported clinical symptom was dyspnea in 100% of
patients in both groups, followed by fatigue in 94.7%
(n=71) and 93.3% (n=70), tachypnea in 81.3% (n=61)
and 90.7% (n=68) and cyanosis in 28.0% (n=21) and
36.0% (n=27) 6 in RSl and non-RSI group respectively
(Table 1).
The most commonly reported induction agent was
midazolam 74.7% (n=56) and 60.0% (n=45) in RSI
98
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and non-RSI group respectively while the most
commonly reported paralytic agent was Atracurium
98.7% (n=74) in RSI group (Table 2).

In RSI'and non-RSI group, mean PaO,was 57.7 + 8.6 and
55.9 + 7.0 mmHg which increased significantly (p-value
<0.001) to 71.4 = 9.2 and 67.8 = 7.4 mmHg before and
after ETI respectively. Similarly, mean PaCO,was 87.8 =
11.9 and 94.4 + 7.1 mmHg which increased significantly
(p-value <0.001) to 68.9 + 10.5 and 74.9 = 7.5 mmHg
before and after ETl respectively (Table 3).

In most cases the ETI was successful on the first attempt
80.0% (n=60) and 65.3% (n=49) followed by second
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attempt 13.3% (n=10) and 17.3% (n=13) and difficult
attempt 6.7% (n=5) and 17.3% (n=13) in RSl and non-
RS group respectively. Oxygen saturation was
improved in 92.0% (n=69) and 80.0% (n=60) and type
2 respiratory failure in 97.3% (n=73) and 89.3% (n=67)
in RSl and non-RSI group respectively (Table 4).

ETl associated complications were reported in 20.0%
(n=15) and 34.7% (n=26) in RSI and non-RSI group
respectively. Most commonly reported ETI
associated complication was dental or lip trauma in
66.7% (n=10) and 88.5% (n=23) followed by
hypotension in 86.7% (n=13) and 65.4% (n=17) in RSI
and non-RSI group respectively (Table 5).

Characteristics RSI Non-RSI

Gender Male 57 (76.0%) 59 (78.7%)
Female 18 (24.0%) 16 (21.3%)

Mean + SD (Years) 60.6 +11.4 62.1+93

Age (Years) < 50 Years 16 (21.3%) 10 (13.3%)
> 50 Years 59 (78.7%) 65 (86.7%)

Temperature (°C) 39.1+10.3 38.2+4.7
Pulse (beats/min) 123.1+24.4 126.8 + 17.7
Vitals Systolic Blood Pressure (mmHg) 131.1 £ 43.6 129.5+42.4
Diastolic Blood Pressure (mmHg) 78.6 + 26.7 72.7 +24.3

Respiratory Rate (breaths/min) 29.8 £ 9.1 35.7+55

GCS Mean * SD 10.2 £ 3.3 11.1+3.6
Dyspnea 75 (100.0%) 75 (100.0%)

515 1) 2 B Cyanosis 21 (28.0%) 27 (36.0%)
Tachypnea 61 (81.3%) 68 (90.7%)

Fatigue 71 (94.7%) 70 (93.3%)

Drugs RSI Non-RSI
No Agent 0 (0.0%) 6 (8.0%)
. Midazolam 56 (74.7%) 45 (60.0%)
Induction Agent Propofol 13 (17.3%) 18 (24.0%)
Ketamine 6 (8.0%) 6 (8.0%)
No Agent 0 (0.0%) 75 (100.0%)
Paralytic Agent Atracurium 74 (98.7%) 0 (0.0%)
Succinylcholine 1(1.3%) 0 (0.0%)
ABGs RSI Non-RSI P-Value
Before ETI 57.7 + 8.6 55.9+7.0 0.178
PaO; After ETI 714 +9.2 67.8+7.4 0.010
Paired Sample P-Value <0.001 <0.001
Before ETI 87.8+11.9 94.4 +7.1 <0.001
PaCO, After ETI 68.9 = 10.5 749 75 <0.001
Paired Sample P-Value <0.001 <0.001
Outcome RSI Non-RSI P-Value
First Attempt 60 (80.0%) 49 (65.3%) 0.043
Successful Attempt Second Attempt 10 (13.3%) 13 (17.3%) 0.469
Difficult Attempt 5(6.7%) 13 (17.3%) 0.044
. Improved 69 (92.0%) 60 (80.0%)
Oxygen Saturation NotImproved 6 (8.0%) 15 (20.0%) 0.034
. . Improved 73 (97.3%) 67 (89.3%)
Type 2 Respiratory Failure Mol srees 22.7%) 8(10.7%) 0.050




HIV Nursing 2023; 23(4): 097-101

Comparison of Rapid Sequence Intubation ....

Complications RSI Non-RSlI P-Value
L Yes 15 (20.0%) 26 (34.7%)

Complications No %0 (80.0%) 49 (65.3%) 0.044
Hypotension 13 (86.7%) 17 (65.4%) 0.138

Hypoxemia 8 (53.3%) 8 (30.8%) 0.154

Type of Complications Dental or Lip Trauma 10 (66.7%) 23 (88.5%) 0.090
Regurgitation 0 (0.0%) 17 (65.4%) <0.001

Airway Trauma 0 (0.0%) 7 (26.9%) <0.001

4. Discussion

One of the most popular emergency department ETI
procedures to preserve normal respiratory function is
RSI. Effective management of RSl is critical to saving
the lives of patients who present to the emergency
department with respiratory failure due to COPD.
Despite the clinical importance of RSI and non-RSI
methods in emergency, data are limited to compare
their effectiveness [16, 17].

Therefore, this study was designed in the emergency
department of Ziauddin University Hospital Karachi.
The study's outcomes emphasize successful ETI
especially in first attempt, improvement in oxygen
saturation and type 2 respiratory failure and risk of
ETl associated complications in RSl and non-RSl.

In this study, no significant differences were observed
between the RSI and non-RSI groups in terms of
demographics. Out of 150 enrolled patients, male were
76.0% (n=57) and 78.7% (n=59) and female were 24.0%
(n=18) and 21.3% (n=16) with mean age of 60.6 and
62.1 years in RSl and non-RSI group respectively.
Previous similar studies have also identified a higher
incidence of type 2 respiratory failure in male patients
with an average age of 60 years, such as; Okubo M, et
al. [18] reports the 62% and 59% male patients in RSI
and non-RSI group respectively with mean age of 61
years, Sohal AS, et al. [19] reports the 70% and 60%
male patients with mean age of 55.5 and 62.5 years in
noninvasive ventilation (NIV) and invasive mechanical
ventilation (IMV) group respectively, Patel NB, et al. [20]
reports the 60% male patients with mean age of 59
yearsand Liu A, et al. [21] reports the 55.5% and 61.1%
male patients with mean age of 69.4 and 69.8 years in
high-flow nasal cannula (HFNC) group and non-invasive
positive-pressure ventilator (NIPPV) group respectively.
In this study, most cases of ETI were successful at the
first attempt 80.0% (n=60) and 65.3% (n=49) in RSI
and non-RSI group respectively. Previous similar
studies have also indicated a higher first-attempt
success rate in the RSI group than in the non-RSI
group. A study by Okubo M, et al. reports the first
attempt successful ETI in 73% and 63% patients in
RSl and non-RSI group respectively [18].

Another study by Sagarin MJ, et al. reports the first
attempt successful ETI in 78% and 47% patients in
RSI and non-RSI group respectively. Another study
by Walls RM, et al. reports the first attempt successful
ETlI in 82% and 81% patients in RSI and non-RSI
group respectively. Another study by Kim C, et al.
reports the first attempt successful ETI in 87.2% and
71.3% patients in RSl and non-RSI group respectively

[23, 24].
Another study by Mufioz AM, et al. [25] reports the
first attempt successful ETI in 90.5% patients in RSI
group. There are a number of reasons why the RSI
method is said to be more successful than the non-
RSI method. Research revealed that intubations with
RSI provide better intubating conditions—such as
abducted vocal cords, lack of vocal cord movement,
ease of laryngoscopy and absence of cough reflex—
than intubations with sedatives alone [18, 22-25].
In this study, mean PaO,was 57.7 = 8.6 and 55.9 +
7.0 mmHg before ETI which increased significantly
(p-value <0.001) to 71.4 = 9.2 and 67.8 + 7.4 mmHg
after ETI in RSI and non-RSI group respectively.
Oxygen saturation was improved in 92.0% (n=69)
and 80.0% (n=60) in RSI and non-RSI group
respectively. Similarly, mean PaCO;was 87.8 + 11.9
and 94.4 = 7.1 mmHg before ETI which increased
significantly (p-value <0.001) to 68.9 + 10.5 and 74.9
* 7.5 mmHg after ETI in RSI and non-RSI group
respectively. Type 2 respiratory failure was improved
in 97.3% (n=73) and 89.3% (n=67) in RSl and non-RSI
group respectively. ETI associated complications
were reported in 20.0% (n=15) and 34.7% (n=26) in
RSl and non-RSI group respectively. Most commonly
reported ETI associated complication was dental or
lip trauma in 66.7% (n=10) and 88.5% (n=23)
followed by hypotension in 86.7% (n=13) and 65.4%
(n=17) in RSI and non-RSI group respectively.
Previous similar studies have also indicated a higher
improvement in oxygen saturation and type 2
respiratory failure after ETI in the RSI group than in
the non-RSI group. Different studies also reported a
lower rate of complications associated with ETl in the
RSI group than in the non-RSI group such as Okubo
M, et al. 12% and 13%, Sagarin MJ, et al.1% and 5%,
Walls RM, et al.11% and 16% and Mufioz AM, et al.
9% in RSI group. Our results also showed a very low
percentage of complications in RSI group, indicating
the better functioning of RSI [18, 22-25].
The main advantage of this study was the high rate of
successful ETI at the first attempt with a minimal number
of complications. The level of experience and expertise
of the emergency physicians and the appropriateness of
the RSI procedure had a significant impact on the study
results. Our study's strength was that it compared the
effectiveness of RSl and non-RSI in patients with type 2
respiratory failure due to COPD; however, weaknesses
were a small sample size and lack of follow-up after
discharge for survival.
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