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The most important task of an emergency physician managing an
acutely unstable patient is to secure the airway.' Rapid sequence
induction (RSI) is the technique of choice for emergency airway
management of all patients except in anticipated difficult airways.
Prevention of aspiration, rapid and safe achievement of intubation,
and preparation for the possibility of failure of securing the airway
are the immediate goals.

In the prehospital setting, there is variable access to expertise
and equipment. There is always increased mortality associated
with prehospital intubation caused by suboptimal intubation
performance.

The classical approach to RSI, as advocated by Stept and Safar
describe certain essential features:?

« Preoxygenation with 100% oxygen.

« Administration of a predetermined induction dose.

- Application of cricoid pressure and avoid bag and mask
ventilation.

« Intubation with a cuffed tracheal tube.

+ Specialized equipment for management in the event of a failed
intubation.

A wide-bore intravenous (IV) connected to a running
intravenous fluid ensures quick circulation of drugs to the brain.
Over the years, the practice of RSI has evolved with new drugs and
equipment. Modified or evolving RSl is a term used to describe
variation from classic RSl like using different intravenous induction
agents, a combination of agents with or without opioids, titration
of doses of induction agents, neuromuscular blockers other
than succinylcholine, and gentle mask ventilation during apnea.
Modified approaches tend to trade on an increased risk of aspiration
for other benefits like preventing hypoxia, respiratory acidosis,
hemodynamic instability, awareness, slow induction, etc.

Historically, classical RSI has employed thiopentone as an
induction agent and succinylcholine as the neuromuscular blocking
agent. It took many years to introduce newer induction agents like
propofol, etomidate, ketamine, and midazolam.? Induction agents
areintegral to perform RSI. Instead of titrating to effect, RSl involves
weight-based fixed doses of induction agents.

Ideal intravenous induction agents used for RSl should facilitate
the loss of consciousness in one arm brain circulation time, minimize
the time from loss of consciousness to intubation, create optimum
hemodynamics, and avoid secondary insults to injured organs.
Depending on the clinical circumstances, the intensivist may utilize
a combination of induction and preinduction agents.
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Specificinduction agents offer advantages in certain emergency
clinical scenarios. Etomidate is used in the presence of hemodynamic
instability and poor cardiac function. Ketamine with its unique
sympathomimetic and bronchodilating capabilities is indicated in
status asthmaticus and to an extent in patients with hemodynamic
instability. Propofol is preferred in isolated traumatic brain injuries
with status epilepticus. Combination of propofol and ketamine,
ketofol, is also used in hemodynamically compromised patients.*

Ketamine, a dissociative anestheticagentacts on the N-methyl-D-
aspartate receptor complex causing neuro inhibition and anesthesia.>
Hemodynamic effects of ketamine are predominantly mediated
through catecholamine release. So catecholamine-depleted critically
ill patients may be unprotected from unbalanced direct myocardial
depressant effects of ketamine.’ Ketamine also acts on receptors like
opioid and monoaminergic receptors. Ketamine causes an increase in
blood pressure, heart rate, and cardiac output in a biphasic manner.
It produces a direct cardiodepressive or negative inotropic effect.’”
Its stimulatory effect on the sympathetic system, in turn, causes the
systemic release of catecholamines, inhibition of vagal nerves, and
inhibition of norepinephrine (NE) uptake at peripheral nerves. Direct
sympathetic stimulation makes ketamine an attractive option for
induction in unstable patients with hypovolemia, sepsis, or shock.
But the intrinsic myocardial depressant effect of ketamine may
predominate in patients with massive stress-induced catecholamine
depletion. Hence, the use of ketamine does not obviate the need for
appropriate resuscitation in shock.’

Etomidate is an imidazole-derived sedative-hypnotic that
acts on the gamma aminobutyric acid receptor complex. Its
unique property is its hemodynamic stability. However, its use was
tempered by reports that the drug can cause inhibition of steroid
synthesis after a single dose.® Its use has again expanded after the
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rediscovery of its beneficial physiologic profile and lack of novel
reports on significant adrenal suppression. Hemodynamic stability
with etomidate is due to its lack of effect on the sympathetic
nervous system and on the function of baroreceptors. Minimal
effects on cardiovascular function set it apart from other rapid
onset |V anesthetics. The myocardial oxygen supply-demand ratio is
well maintained, though it causes a minimal decrease in peripheral
vascular resistance. One disadvantage is that etomidate lacks
analgesic efficacy and hence needs to be combined with opiates
to prevent hemodynamic stress response during laryngoscopy
and intubation. This is vital in patients with hypertension, cardiac
diseases, and raised intracranial pressure (ICP). Its dose-dependent
reversible inhibition of enzyme 11 b hydroxylase, resultin decreased
biosynthesis of cortisol. Etomidate can cause adrenocortical
suppression at a concentration less than 10 ng/mL, much lower than
its therapeutic level for inducing hypnosis.® Etomidate-associated
suppression of adrenal steroidogenesis lasts up to 4-12 hours. There
is no conclusive evidence that etomidate increases mortality after
a single dose.”'® Other limitations of etomidate are myoclonus,
pain on injection, and postoperative nausea and vomiting
(PONV). Its new derivative methoxycarbonyl etomidate is without
adrenocortical suppression.®

On this issue, Saurabh et al. have done a systematic review
and meta-analysis on etomidate vs ketamine for induction during
RSI. The aim of this review and meta-analysis was to compare the
safety of etomidate and ketamine as induction agents for RSl and
to see if either agent were superior in critically ill patients in the
emergency department and prehospital settings. This was with
respect to postinduction hypotension and first-pass intubation
success during RSI.

Of 87 records identified, 9 were eligible, all of which had a low to
moderate risk of overall bias. Six studies, including 12,060 patients
from prehospital emergency medical services, air medical transport,
and emergency department settings compared postinduction
hypotension incidence, between etomidate and ketamine groups.
The meta-analysis showed that etomidate use was associated with
decreased risk of postinduction hypotension compared to ketamine
(OR: 0.53; 95% Cl: 0.31-0.91; I = 68%). Seven studies, including
15,574 patients, reported on the rate of first-pass intubation
success with etomidate vs ketamine. In the pooled analysis, no
differences were seen in first-pass intubation success during RSI
using etomidate vs ketamine.

A comprehensive review is not available in the literature
regarding the impact of the choice of induction agent for RSl on
the success of the procedure and hemodynamic stability with the
use of different induction agents. It is commendable that Saurabh
et al. are one of the first researchers to do a systematic review on
evolving RSI based on the choice of induction agents, which can
affect morbidity in emergency settings.

Out of the six studies for postinduction hypotension, two were
RCTs and four were retrospective observational studies. Authors
agree that the certainty of evidence from this meta-analysis is
considered moderate because of concerns for bias due to the largely
observational and retrospective nature of the study, which is true
and a conclusion is limited.

The use of logistic regression may be a good method to
compare the two groups retrospectively, however multiple other
factors including sepsis, trauma, cardiac, renal respiratory disease,
demographic profile all play a role in the choice of drug, the dosage
administered, and subsequent hypotension. Standardization
between two groups is best possible in prospective randomized
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control trials (RCT) and planned emergency research should be
the way forward in critically ill. Systematic review with more RCTs
is advisable as a next step.

The secondary outcome noted was the first-pass intubation
success during RSI while using etomidate vs ketamine as the
induction agent. The result potentially reflects that both agents
provide similar intubating conditions and allow timely placement
of a definitive airway in acutely ill patients, in line with the goal
of RSI.

The ability to intubate in the first attempt depends on multiple
factors like underlying disease, difficult airway, airway aids, the
expertise of personnel available, the setting of prehospital or
inhospital, and also induction agent and muscle relaxant used. Safe
and rapid securing of the airway is the primary goal of RSI.

Previous studies have focused on the effects of neuromuscular
blockers as they are directly responsible for muscular relaxation
for passage of the tracheal tube."'? However, the sedative used
can affect this outcome by a variety of potential mechanisms.
For instance, the response to the intubation stimulus, such as
diaphragmatic movement and coughing, can be influenced by the
sedative used. Also, the onset time of neuromuscular blockade can
be modified by the sedative. This is particularly important in the
context of our study because ketamine has alonger onset of effect
compared to etomidate.'” Therefore, if intubation is attempted
prior to maximal neuromuscular blockade, intubation success
could be affected.

It is sensible to tailor the choice of induction agent to the
need of the patient. An informed practitioner wisely employs the
appropriate drug or a combination in the practice of good patient
care.® Clinicians should also prioritize preintubation resuscitation
over selecting induction agents to optimize hemodynamics in
all possible scenarios. It is also equally important that patients
who are unstable or in shock despite attempts at optimization
should receive lower induction doses. Appropriate drugs and
advanced airway management techniques for the individual
clinical scenario are the cornerstone for a successful RSl in an
emergency setting. Familiarity with arange of induction agents is
alsoimportant to avoid a single standardized induction approach
for all patients.
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