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Topic Overview 

Two advanced airway techniques employed prehospitally are delayed sequence 

intubation (DSI) and rapid sequence intubation (RSI). DSI and RSI are very similar with the 

differing component being the timing of drug administration. In DSI, a sedative is 

administered to allow time for patient pre-oxygenation before a paralytic is given, which is 

then followed by intubation, whereas in RSI, the sedative and paralytic are given 

simultaneously (Weingart, 2011). However, a hypoxic patient adds further complications as 

these intubation techniques stop the patient from breathing which may progress to a major 

desaturation event (Weingart, 2011). Therefore, this critical appraisal will establish from 

articles that have reported on DSI and RSI, the superior intubation technique regarding a 

hypoxic patient.   

Clinical scenario 

 You are called ‘code 1’ to a patient who is in severe respiratory distress. On arrival, 

the patient is found with a RR of 44bpm, marked accessory muscle use, inadequate TV, faint 

wheezes throughout all lung fields and a SpO2 reading of 83%. You obtain that the patient 

suffers from COPD and asthma. With usual management, there is minimal improvement in 

the vital signs and the patient is now becoming agitated and will not accept any form of 

oxygenation. You are wondering whether DSI or RSI is going to benefit this patient more due 

to their hypoxic nature.   

Ask  

This study was conducted to learn whether DSI is superior to RSI in the management 

of a hypoxic patient. Therefore, a PICO (population-intervention-comparison-outcome) 

question was identified to conduct this study.  
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PICO question: Within the prehospital setting, does DSI offer a superior airway 

management technique when compared to RSI in the hypoxic patient. A breakdown of this 

can be seen in appendix 1.  

Search strategy  

Four databases were searched to obtain current literature based on this topic. The 

Cochrane library, EMBASE, ProQuest and Medline Ovid were utilised to obtain secondary 

and primary sources. The following search terms were used to gather articles: 

"pre-hospital" or "prehospital" or "ambulance" or "paramedic" or "ems" or 

"emergency medical service" AND "delayed sequence intubation" or "delayed 

sequence induction" AND "rapid sequence intubation" or "rapid sequence induction" 

or "rsi" AND "hypoxic" or "hypoxia" or "deoxygenat*" or "hypoxaemia" * indicates 

all suffixes are used for this word  

The Cochrane library wielded no results, where EMBASE found three articles, 

ProQuest found 14 articles and Medline Ovid found two, resulting in a total of 19 articles that 

were able to be screened. Articles were included if they addressed the PICO question and 

were prehospitally based. Articles were excluded if it only contained data on in-hospital DSI/ 

RSI, did not address the PICO question and were duplicates. Four articles were a result of this 

search and were included in this critical appraisal. A PRISMA of the excluded and included 

articles can be seen in Appendix 2.  

Of the four articles included, one was a synthesis (Pavlov, Medrano, & Weingart, 

2017), and the other three consisted of the lowest tier of studies (Jarvis, Gonzales, Johns, & 

Sager, 2018; Merelman, Perlmutter, & Strayer, 2019; Waack, Shepherd, Andrew, Bernard, & 

Smith, 2018) based from the 5S pyramid model for evidence- based medicine (Haynes, 2007) 

. This study found no secondary. See appendix 3 for table of evidence.  
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Relevant papers  

Author, 
Date 

Population: 
Sample 

characteristic
s 

Level of 
evidence 
(LOE) 

Outcomes Results Strengths (+)/ 
Weaknesses 

(-) 

(Waack et 
al., 2018) 

Patients that 
required DSI 
by flight 
paramedics 
 
40 out of 4269 
patients 
experienced 
DSI and were 
included in 
this study. 
The patients 
that 
experienced 
DSI on road 
were excluded  
 
32 patients 
received DSI 
due to a 
significant 
traumatic 
incident and 
eight patients 
due to 
medical 
reasons  
 

It is a 
retrospective
, 
observationa
l study, 
therefore is 
of LOE 2B  

The authors 
wanted to 
determine 
patient 
characteristic
s that 
indicated 
flight 
paramedics 
to perform 
DSI.  

Median 
SpO2 levels 
of 98% 
increased to 
100% post-
DSI  
 
Decreased 
likelihood of 
desaturation 
events 
 
Two patients 
after DSI 
experienced 
a decrease in 
oxygen 
saturations 
(both 
patients 
oxygen 
saturations 
decreased to 
80% during 
intubation, 
however 
post-
intubation 
increased to 
100%.  
 
One patient 
remained 
hypoxic 
throughout 
DSI with an 
original 
oxygen 
saturation of 
70%, 
increasing to 
73% post 
DSI 
procedure 

(-) This study 
was not a 
direct 
comparison of 
DSI to RSI 
patients in the 
prehospital 
field.  
 
(-) Very 
limited 
sample size, 
thus an 
accurate 
conclusion 
cannot be 
made of the 
effectiveness 
of DSI in the 
prehospital 
setting of a 
hypoxic 
patient   
 
(+) 
generalizabilit
y to the 
population  
 
(+) occurred 
within the 
prehospital 
setting, 
therefore, 
provides data 
that can be 
used for 
paramedics  
 
(-) no 
comparison to 
a control 
group 
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One patient 
experienced 
a 15 second 
self-limiting 
period of 
apnoea post-
ketamine 
administratio
n  

(-) potential 
inaccurate 
data and recall 
issues  

(Jarvis et 
al., 2018) 

Non-cardiac 
arrest patients 
requiring 
intubation. 
‘Before’ 
group 
consisted of 
104 patients 
and ‘after’ 
group, 87 
patients  
 
 

This study is 
a 
retrospective 
‘before-
after’ study, 
therefore is 
of a 2B LOE  

The purpose 
of this study 
was to 
determine 
which 
bundle of 
pre-
oxygenation 
was most 
effective at 
reducing 
hypoxia peri-
intubation 
between 
patient 
positioning, 
apnoeic 
oxygenation, 
DSI and 
goal-directed 
oxygenation 
via a BVM 
to RSI in the 
prehospital 
setting.  

With using 
patient 
positioning, 
apnoeic 
oxygenation, 
DSI and 
goal-directed 
oxygenation, 
patients were 
associated 
with lower 
incidents of 
hypoxia peri-
intubation 
than RSI  
 
44.2% of 
patients in 
the ‘before’ 
group and 
3.5% in 
‘after’ group, 
experienced 
peri-
intubation 
hypoxia 
(95% CI – 
49.5% to -
32.1%) 
 
 

(-) cannot 
individually 
conclude that 
DSI is the 
main reason 
for why 
hypoxia was 
reduced in 
hypoxic 
patients as it 
was a 
combination 
of all pre-
oxygenation 
methods  
 
(-) potential 
inaccurate 
recall of case 
data  
 
(-) low 
generalizabilit
y 
 
(-) only 
included first-
attempt 
success 
intubation and 
excluded 
‘more-than-
one’ 
intubation 
attempts  
 

(Pavlov et 
al., 2017) 

Patients who 
received 
apnoeic 
oxygenation 

Meta-
analysis and 
systematic 
review  

To assess the 
effect of 
apnoeic 
oxygenation 

AR of 
significant 
hypoxaemia 
27.6% for 

(-) is not 
exclusively 
prehospital  
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before RSI 
and how it 
related to 
hypoxaemia  
 
Eight studies 
were included 
in the meta-
analysis 
which ranged 
with study 
populations 
from 40- 728 
patients  
 
A total of 821 
patients were 
prehospital 
and 1259 
were in-
hospital 
 

LOE 2A due 
to the 
inclusion of 
observationa
l, 
retrospective 
and 
prospective 
studies along 
with RCT  

and its 
success in 
reducing 
clinically 
significant 
hypoxaemia 
during 
emergency 
endotracheal 
intubation 

standard care 
and 19.1% 
for apnoeic 
oxygenation 
 
Apnoeic 
oxygenation 
reduced RR 
of 
hypoxaemia 
by 30%   
 
 

(-) did not 
compare to 
DSI 
 
(-) different 
pre-
oxygenation 
techniques 
before 
intubation 
were used  
 
(+) huge 
sample size  
 
(-) studies 
included in 
this meta-
analysis had 
some patients 
within a 
control group 
ventilated or 
were provided 
apnoeic 
oxygenation, 
thus 
weakening the 
results (this 
was an open-
label RCT) 
 
(+) no 
heterogeneity 
between 
studies (I2= 
0%)  
 

(Merelma
n et al., 
2019) 

This was an 
article review, 
therefore did 
not have 
sample 
characteristics  

LOE 5 as 
this is a 
review 
article  

Evaluated 
the efficacy 
of ketamine 
in DSI and in 
ketamine-
only 
breathing 
intubation  

Stated that 
DSI provides 
a safer 
alternative to 
patients that 
are unable to 
be pre-
oxygenated 
before 
intubation  
 
 

(+) 
summarises 
studies that 
focussed on 
DSI  
 
(-) is a low-
quality study  
 
(-) not 
exclusively 
prehospital 
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RCT= randomised-controlled trial  

AR= absolute risk  

RR= relative risk  

Comments 

A vital component of the paramedic assessment is to assess and provide airway 

techniques when the airway becomes compromised with which, RSI and DSI provides this. 

Therefore, it is surprising to note such a lack of high-quality studies which compares RSI to 

DSI when airway is such a prominent feature within paramedic assessment. However, all the 

articles that reviewed DSI had a commonality, in that it offered a different pre-oxygenation 

technique for patients that did not accept standard pre-oxygenation techniques before 

intubation was to occur. Furthermore, the meta-analysis and systematic review by Pavlov et 

al (2017), which was of the highest LOE, showed that reduced levels of hypoxia could still be 

achieved through apnoeic oxygenation pre-RSI.  

Consider 

The evidence in the above articles never directly compared DSI to RSI, therefore we 

cannot accurately conclude the superiority of one against the other. However, an indirect 

conclusion can be made as studies which focussed on DSI in the hypoxic patient showed that 

it decreased hypoxic levels within patients, decreased desaturation events and proved to be 

safer than RSI. Also, none of the above articles were of high LOE and did not explicitly 

address the PICO question (“DSI vs. RSI in the prehospital hypoxic patient”). However, these 

articles can be used as an incentive into further research into this field of paramedicine to 

provide high-quality studies, in particular RCT’s, that directly compare DSI to RSI in the 

hypoxic patient.  

Clinical bottom line  
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The articles used within this appraisal, advocate for the safety and efficacy of DSI in 

hypoxic patients as it achieves pre-oxygenation success within patients that do not tolerate 

the ‘usual-care oxygenation’ before intubation. Although there is no studies that directly 

compare DSI to RSI, it can be indirectly inferred that DSI provides a safer airway alternative 

than RSI to a hypoxic patient. For this reason, it is time to design and implement a multi-

centre RCT to present conclusive evidence of the superiority of DSI in the prehospital 

hypoxic patient.  
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APPENDICES: 
Appendix 1: The breakdown of the PICO question 
Population Intervention  Comparison Outcome  
Patients who are 
hypoxic from either 
traumatic or medical 
reasons   

Delayed sequence 
intubation  

Rapid sequence 
intubation  

Patients with 
reduced hypoxia or 
acceptable oxygen 
saturations with the 
use of delayed 
sequence intubation    

 
Appendix 2: PRISMA of included/ excluded articles  

Appendix 3: LOE and type of study of the included articles  
Author  Level of Evidence 

based off OCEBM  
Type of Study  

(Pavlov et al., 2017) 2A Systematic Review and Meta-analysis  
(Waack et al., 2018) 2B Retrospective, observational study  
(Jarvis et al., 2018) 2B Retrospective study  
(Merelman et al., 
2019) 

5 Expert opinion without appraisal  

OCEBM: Oxford centre of evidence-based medicine ("Oxford Centre for Evidence-based 
Medicine – Levels of Evidence (March 2009)," 2009). 
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