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INTRODUCTION 

Securing the airway is the first step that clinicians take care 

of for clinically unstable patients. Rapid sequence 

intubation (RSI) has been reported by many clinicians to 

effectively achieve this. This necessitates the use of an 

induction agent and a neuromuscular blocker to 

successfully achieve successful intubation procedures with 

favorable outcomes.1-3 Using these drugs rapidly renders 

the patient flaccid and unconscious which enables the 
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attending clinicians to achieve rapid and effective 

intubations, and reduce the risk of aspiration. Accordingly, 

a successful RSI procedure might hugely depend on 

choosing the right induction agents. Many agents have 

been reported in the literature as effective induction agents 

for RSI. Although paralytic agents can be used to achieve 

successful intubation. The process is done without 

sedation. Therefore, the patient is usually aware of the 

surrounding atmosphere, including the potentially 

significant pain that might occur during intubation. 

However, no response can be obtained from the patient, 

which might subject him to several consequences and 

worsen the outcomes.4,5 In addition, manipulating the 

airways might significantly lead to the development of 

significant adverse events as a result of the potential 

psychological response. Consequently, hypertension, 

tachycardia, and increased intracranial pressure might 

develop.6 In this literature review, we aim to discuss the 

efficacies of the different induction agents that are 

commonly reported in the literature for RSI. 

METHODS 

This literature review is based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed in August 2021 using the medical 

subject headings (MeSH) or a combination of all possible 

related terms.7,8 This was followed by the manual search 

for papers in Google Scholar while the reference lists of 

the initially included papers.9,10 Papers discussing the 

induction agents used for rapid sequence intubation were 

screened for relevant information, with no limitation 

placed on date, language, age of participants, or 

publication type. 

DISCUSSION 

Using induction agents is very important to effectively 

achieve rapid sequence intubation.11 Using these 

modalities in such situations has been reported with 

improved intubation conditions, a blunt sympathetic 

response, and amnesia. Thus, they can significantly reduce 

or even prevent the development of the severe adverse 

events that might be associated with using paralytic agents, 

as a result of the sedation component of these modalities. 

Ameliorating the underlying conditions of the patient. In 

addition, the main functions in achieving successful RSI 

can also be achieved by these modalities, as indicated by 

previous investigations for some induction agents. For 

instance, Denmark et al previously reported that ketamine 

was successfully used to decrease bronchospasm in 

patients suffering from severe asthma.12 Enhanced 

laryngoscopic view during the intubation process might 

also be better with using the induction agents. Therefore, 

this can enhance the associated outcomes and furtherly 

facilitate the underlying procedures. This is usually 

important because laryngoscopic are commonly performed 

within the earliest periods of neuromuscular paralysis. This 

is achievable because of the paralytic characteristics of 

these modalities, the associated sedation also aids in 

achieving complete relaxation of the underlying muscles. 

Therefore, can significantly improve laryngoscopy and the 

associated outcomes.11,13 This has been indicated by a 

previous investigation that concluded that even some 

paralytic agents can induce a complete neuromuscular 

paralysis and blocking, using induction agents and 

sedatives is still recommended to enhance the intubation 

outcomes.11 Accordingly, this section discusses some of 

the most commonly reported induction agents that have 

been used to achieve RSI. 

Benzodiazepines and barbiturates 

Amnesia and sedation can be obtained from using 

benzodiazepines because they have a marked effect on 

gamma-aminobutyric acid (GABA) receptors. The most 

commonly reported drug for RSI is midazolam, which is 

the most rapid modality that acts within 30-60 seconds 

after administration and lasts for 15-30 minutes.14,15 

However, it should be noted that midazolam and other 

benzodiazepines do not have analgesic properties but they 

have anticonvulsant effects. Therefore, they are 

recommended for RSI in patients suffering from status 

epilepticus. It has been estimated that moderate 

hypotension and a potential reduction in the mean arterial 

blood pressure can occur after the administration of 

midazolam in 10-25% of the patients.14,15 Accordingly, 

midazolam should be contraindicated in cases of shock and 

hypovolemia. However, lowering the dose might intervene 

against the development of such conditions without 

impairing the intubation outcomes. However, this should 

only be approached in cases when other substitutes are not 

available, as in such cases ketamine, or etomidate are 

suggested because of their favorable effects on the 

patient’s hemodynamics. Underdosing might be another 

issue when using midazolam, and previous studies have 

demonstrated that midazolam intravenous infusions can be 

used for sedation and intubation in many cases.15,16 

Although diazepam and lorazepam can be effectively used 

for long-term sedation, they are not recommended for RSI 

as they might induce toxicity.17 Although barbiturates are 

no longer widely available, some of them are still used, as 

thiopental sodium and methohexital. However, they do not 

have analgesic effects. Suppressed neuronal activities can 

be obtained by using thiopental.  

As a result, it can be used for patients suffering from 

conditions that elevate the intracranial tension. However, 

the drug can inversely lead to hypotension because it is a 

potent vasodilator. This can also lead to reduced cerebral 

perfusion. Therefore, dose consideration is essential to 

achieve better outcomes. Another contraindication of 

thiopental is the presence of an underlying respiratory 

disease because it might cause bronchospasm as a result of 

histamine release.18 Besides, barbiturates have been 

reported to have potential immunosuppressive effects. 

Consequently, they should not be used in cases of 

intubation for sepsis.19-22 
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Etomidate 

Etomidate is a hypnotic-sedative agent that has been 

successfully used for RSI, being derived from imidazole. 

It mainly inhibits GABA leading to reduced 

neurotransmission and excitability and inducing 

anesthesia. Intravenous administration of the drug can 

maintain an action for 3-12 minutes to successfully 

conduct RSI.23 No histamine release and no hemodynamic 

changes have been observed with the drug, as compared to 

the aforementioned modalities, making this drug an ideal 

candidate for patients with hypotension and elevated 

intracranial pressure.24-26 However, it should be 

recommended that in cases of etomidate administration, an 

analgesic modality should be administered priorly (as 

opioids) in patients suffering from cardiovascular and 

respiratory diseases. It is because of the absent analgesic 

effect of etomidate. Thus, no noxious effects inhibition 

during the process of intubation, which can induce some 

adverse events.27 However, it should be noted that 

etomidate has been reported with many adverse events and 

complications that might reduce the prognosis of the 

patients. These mainly include myoclonus, adrenal 

suppression, and regional brain excitation following 

intubation.28,29 Therefore, the administration of this drug 

should be contraindicated in patients at increased risk of 

developing these disorders. Besides, it is recommended 

that benzodiazepines or propofol should be co-

administered to enhance post-intubation sedation, 

maintaining adequate neuronal inhibition. 

Etomidate can significantly lead to a reversible state of 

adrenal suppression because it can reversibly inhibit 11-

beta-hydroxylase, leading to decreased production and 

synthesis of cortisol. However, it should be noted that 

cortisol levels do not decrease below the normal range 

levels, and this reduction does not usually persist for long 

periods. Accordingly, when drawing a clinical decision for 

patients with sepsis, the administration of etomidate should 

be based on a wise balance between the favorable effects 

on the patient’s hemodynamics and the unfavorable effects 

on the adrenal glands. Besides, it is recommended that 

etomidate should not be administered as a boosting dose or 

as an infusion. Some authors suggested that 

glucocorticoids should be administered with etomidate for 

patients managed for sepsis. However, the evidence 

regarding this suggestion is not evident, and further 

investigations are needed.30,31 

Ketamine and propofol 

Ketamine is a favorable drug to induce RSI because it has 

been reported to cause amnesia, sedation, and analgesia. 

Besides, the mechanism of action of this drug modality 

involves the interaction with various receptors including 

GABA, and opioid receptors leading to autoinhibition and 

analgesia, respectively.32 Besides, it increases the release 

of catecholamines leading to a significant impact on the 

heart rate, blood pressure, and cerebral blood flow.33,34 In 

addition to actions, it also inhibits nicotinic receptors and 

reduces the release of nitric oxide.35 Another advantage of 

the modality is that it acts quickly, which makes it a good 

option for performing rapid intubation processes. Although 

the drug has been reported with minimal effects on 

hemodynamics, it has been reported that it should be 

administered with caution when performing RSI for 

patients with impaired catecholamines secretion and 

impaired sympathetic activities.33,34 Previous studies have 

also demonstrated that ketamine might be associated with 

enhanced reperfusion outcomes on the myocardium.33,34 

However, clinicians should be cautious when considering 

it for patients with coronary heart diseases to preventing 

the development of ischemia. Some patients might 

experience the reemergence phenomenon. However, this 

probably does not occur with the dose that is used for RSI, 

and most probably due to the administration of a sedative 

dose, or due to the co-administration of benzodiazepines.36 

There have been some concerns about the administration 

of ketamine for patients suffering from head injuries due 

to the potential elevation in the intracranial pressure. 

Although it has been indicated that ketamine might be 

associated with increased release of catecholamines, other 

investigations showed that this can be neutralized by the 

co-administration of GABA agonists.37-39 Moreover, the 

use of ketamine might enhance neurological outcomes by 

improving the process of reperfusion.34,39 A meta-analysis 

by Cohen et al indicated that ketamine administration was 

not significantly associated with adverse events and 

neurological complications.40 

Propofol has also been reported to be effectively used for 

RSI, as an agent that can induce amnesia and sedation, 

being an alkylphenol-derivative, and highly lipid-soluble 

acting on the GABA receptor complex. The drug interferes 

with the process of long-term memory development, 

leading to amnesia, and directly suppresses brain activities 

leading to sedation.41,42 No significant differences were 

noticed among the different populations.43,44 However, the 

drug takes more time to peak within the serum of 

children.45 The drugs have also been observed to reduce 

airway resistance, and therefore, it is recommended for 

patients with bronchospasm.27,46 Another advantage of the 

drug is that it might be used for patients with brain-related 

disorders because it has a significant neuroinhibitory 

effect. However, it should be used indicated for 

hemodynamically stable patients only as it might cause 

peripheral vasodilatation and myocardial depression.47 

Besides, it has been indicated that QT interval is not 

prolonged following the drug administration.48 However, 

serum lipase and triglycerides levels elevate following the 

administration of propofol infusions.49 Allergic reactions 

are becoming rare with the new generations of the drug. It 

is worth mentioning that ketofol, a combination of 

ketamine and propofol, is used by many clinicians to 

induce RSI. This is done to obtain the favorable effects of 

each modality, including the analgesic characteristics of 

ketamine and reducing the hypotensive characteristics of 

propofol. Besides, they are very useful for patients with 

bronchospasm because both of the drug modalities are 

potent bronchodilators. Not many investigations have 
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assessed the efficacy of ketofol and the reported sedation 

effect seems to be significant, however, it comes with a 

hypotensive effect that is, fortunately, less than that 

reported with propofol alone.50 

CONCLUSION 

Rapid sequence intubation is done by paralytic and 

sedative agents that rapidly render the patient flaccid and 

unconscious to facilitate the emergent approaches to 

achieve successful tracheal intubation and minimize 

adverse events. We have discussed the efficacies and 

adverse events of benzodiazepines and barbiturates, 

ketamine, propofol, and etomidate. Each of these 

modalities has its advantages and adverse events and 

clinicians should choose what is best for their patients 

based on the aforementioned discussion for each drug 

modality. We recommend that further investigations might 

be needed for further optimization of the induction agent 

and the relevant doses. 
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