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Sedatives play an integral role in patients with COVID-19 by acting
as induction agents prior to neuromuscular blockade and reducing dis-
comfort during periods of mechanical ventilation. During induction,
sedatives facilitate amnesia and cause a blunted sympathetic response,
creating favorable intubation conditions [1]. Post-intubation mainte-
nance sedation improves pulmonary compliance, prevents asynchrony,
and facilitates adaption to the ventilator; however, in severe cases, addi-
tional paralytics are required [2,3]. Although emergency medicine phy-
sicians are typically involved in the initial stabilization of patients that
require prolonged sedation and mechanical ventilation, limited ICU ca-
pacity has created longer boarding times for patients in the ED. As such,
ED physicians require a basic understanding regarding management of
sedation for these critically ill patients, which will be summarized in
this review.

Etomidate is a sedative hypnotic frequently used asaninduction agent
during rapid sequence intubation (RSI). It has a rapid onset and short du-
ration of action, making it a suitable for unstable patients [4]. Of note, el-
evations in arterial carbon dioxide are associated with etomidate and
can exacerbate hypercarbia and acidosis in COVID-19 patients [4].
Etomidate is associated with reduced plasma cortisol levels that persist
for hours after administration; however the significance of this finding
is controversial [4]. Although data have been largely extrapolated from
non-COVID patients, etomidate is a useful agent in COVID-19 patients
due to its ability to maintain hemodynamic stability, short duration
of action, and favorable adverse effect profile [5]. (Table 1).

Ketamine is a dissociative anesthetic that is used as an induction
agent for RSI, procedural sedation, and analgesia. Due to its ability to el-
evate blood pressure and heart rate by inhibiting the reuptake of endog-
enous catecholamines, ketamine is recommended for induction in
COVID-19 patients that are hemodynamically unstable [6]. Increased se-
cretions are a well-known adverse effect of ketamine due to preserva-
tion of normal pharyngeal and laryngeal reflexes; however, the use of
an anti-sialagogue such as atropine can reduce secretions which may re-
duce aerosolizing the virus [7]. Previous studies found a reduction in the
release of inflammatory markers such as IL-6 after the administration of
ketamine, which could be useful in stifling the cytokine storm that leads
to rapid deterioration in COVID-19 patients [8]. Furthermore, ketamine
does not cause significant respiratory depression, which can facilitate
weaning COVID-19 patients from mechanical ventilation [9]. While ke-
tamine has been associated with hallucinations and psychological dis-
turbances, there is low concern for these effects in COVID-19 patients
due to the deep level of sedation required for mechanical ventilation.
More recent studies are examining the role of ketamine in treating neu-
ropsychiatric conditions in COVID-19 patients due to its dual function as
an NMDA receptor antagonist and immune modulator [10]. Ketamine's
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ability to maintain hemodynamic stability make it an attractive option
for sedation.

Propofol is a sedative hypnotic used for induction and maintenance
of sedation in mechanically ventilated patients. It is a popular choice for
sedation due to its highly predictable pharmacokinetic properties,
including rapid onset and short duration of action [11]. The adverse ef-
fect profile of propofol makes it suboptimal for sedating critically ill
COVID-19 patients. Diminished cardiac output and hypotension are
known adverse effects of propofol and these effects are exacerbated in
the setting of mechanical ventilation [11]. The use of propofol as an in-
duction or maintenance agent in COVID-19 patients with shock could
lead to profound hypotension. Propofol infusion syndrome is a rare,
but potentially fatal adverse effect that can occur in the setting of
prolonged use. It is characterized by bradycardia, metabolic acidosis,
and rhabdomyolysis. Propofol should be discontinued, and sedation
changed to another agent(s), such as dexmetatomadine and midazo-
lam, and supportive care for complications initiated [12]. It has been
suggested the critical illness myopathy COVID-19 patients experience
could be due in part to low-grade myotoxicity associated with
prolonged propofol administration [13]. Although limited data exists
on the use of propofol in COVID-19 patients, its adverse effect profile
limits its use for prolonged sedation.

Dexmedetomidine, a presynaptic o, adrenergic agonist, can be used
for light sedation or in conjunction with other sedatives if deeper seda-
tion is required for effective mechanical ventilation [14]. Prolonged use
of dexmedetomidine in the ICU setting has been studied extensively
and it has been shown to reduce sepsis-related lung injury and
ischemia-reperfusion injury in the heart, kidney, and brain [15]. The
most common adverse effects include hypotension and bradycardia
within a few hours of initiation and the drug is contraindicated in pa-
tients with bradydysrhythmias [16]. It is hypothesized that the use of
dexmedetomidine as part of the sedation strategy in COVID-19 patients
may improve oxygenation by reducing hypoxic pulmonary vasocon-
striction and ventilation-perfusion mismatch [17]. Furthermore,
dexmedetomidine has been shown to modulate several immune path-
ways that may be advantageous to COVID-19 patients [17]. Currently,
there are ongoing trials to assess the role of dexmedetomidine in
COVID-19 patients. The results of these studies will be instrumental in
providing definitive data regarding the use of dexmedetomidine; how-
ever, in the interim clinicians can continue to use this drug to maintain
sedation in mechanically ventilated patients.

Benzodiazepines are sedative hypnotics that are most commonly
used for continuous sedation in the setting of anxiety and agitation in
the ICU [18]. Although they are efficacious, there are several studies
that indicate worse outcomes with the use of benzodiazepines com-
pared to non-benzodiazepine sedatives in ventilated patients who re-
quire longer periods of sedation [19,20]. These include longer time
spent on the ventilator, risk of hemodynamic instability due to
decreased respiratory drive and hypotension, as well as an increased
risk for delirium [19,20]. A recent study comparing the use of
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Table 1
Sedatives considered in mechanically ventilated COVID-19 patients.
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Sedatives Current use Potential benefits in Potential adverse Any COVID-19 Findings related to COVID-19  Recommendation
COVID-19 effects study
Etomidate Induction agent - Hemodynamic - Adrenocortical No N/A May be used for induction in young
stability suppression patients
- Minimal respiratory - Hypercarbia
depression - Cardiovascular
- Reduced risk of instability in
histamine release elderly
patients with
HTN
Ketamine - Induction - Reduces inflamma- - Hallucinations  Yes - Potential for immune Primary choice for induction of
agent tory markers such modulation sedation of COVID patients,
- Maintenance as IL-6 - Neuropsychiatric benefits particularly those that are
at low doses - Minimal respiratory hemodynamically unstable
- Analgesia in depression
ICU
Propofol - Induction - Rapid onset, rapid - Diminished Yes - Myotoxicity Should not be used for prolonged
agent recovery cardiac output, - Propofol infusion deep sedation
- Maintenance - Anti-inflammatory/ hypotension syndrome
at low doses immunomodulatory - Propofol infu-
effects sion syndrome

Dexmedetomidine Light sedation in - Minimal risk of - Bradycardia Yes - Combination of Primary choice for long-term
mechanically delirium and hypoten- Dexmedetomidine and sedation when used in conjunction
ventilated - Hemodynamic sion with ini- midazolam is effective with benzodiazepines
patients stability tial bolus dual therapy for long term

- Reduced time - Withdrawal sedation with limited side
requiring when used in effects
ventilation high doses
- Reduced peri-- >24h
intubation agitation
(lower risk of aero-
solizing particles)

Benzodiazepines  Continuous - Treatment of acute - Hypotension Yes Should not be used as monotherapy
sedation in the agitation - Reduced respi- for long term sedation due to
setting of anxiety - Short-term break-- ratory drive increased risk of aspiration causing
and agitation through sedation - Longer ventila- refractory hypoxemia and longer

tor times ventilation times
- delirium
Inhalational - Pediatric - Reduced need for - Malignant No N/A Use for prolonged sedation is
Volatile patients hemodynamic hyperthermia experimental and not FDA approved
Sedatives - Ambulatory support
surgeries - Reduced need for
opioids
- Shorter ventilation
times

dexmedetomidine and midazolam in 35 patients with severe COVID-19
requiring non-invasive ventilation, found greater effectiveness and
fewer adverse events in the patients sedated using dexmedetomidine
[21]. The adverse events in the benzodiazepine group were related to
excess sedation resulting in aspiration or intubation and intubation
due to refractory hypoxemia [21]. Still, benzodiazepines may be a via-
ble option if the preferred sedatives are contraindicated or in patients
that develop propofol-related infusion syndrome [22]. They may also
be beneficial for the treatment of acute agitation and as an adjunctive
therapy to maintain deep sedation in mechanically ventilated patients
with COVID-19. Of note, some benzodiazepines such as lorazepam,
have large amounts of propylene glycol diluent, which causes meta-
bolic acidosis; therefore, midazolam is the preferred choice for
prolonged or repeated use.

Inhalational volatile anesthetics such as isoflurane have many bene-
ficial properties that would make them promising for maintenance se-
dation; however, their use for this purpose is still experimental and
the extensive technology and training that is required to deliver these
drugs may be a significant limiting factor.

Another aspect of respiratory support for COVID-19 patients is the
use of prone positioning, which has been shown to increase

oxygenation and reduce lung damage by decreasing the shunting of
blood and improving perfusion. Sedation plays an important role in
allowing patients to tolerate longer periods of prone positioning and
may improve clinical outcomes [23]. Studies are needed to optimize
the care of proned intubated patients, which includes frequent endotra-
cheal suctioning and the logistics of physically turning patients over
without compromising the airway and dislodging other catheters or IVs.

Patients with COVID-19 and refractory hypoxemia require long pe-
riods of deep sedation and mechanical ventilation; however, limited
data exists to guide sedation practices. Although most sedatives come
with some risk of hemodynamic instability and other adverse effects es-
pecially at higher doses, dual therapy sedation is reasonable for achiev-
ing deeper sedation while minimizing the adverse effects of each
individual medication. Specifically, a combination of dexmedetomidine
and midazolam can provide long-term sedation while simultaneously
improving oxygenation in hypoxemic COVID-19 patients.

Although some recommendations can be made for the choice of se-
dation in mechanically ventilated COVID-19 patients, the ultimate deci-
sion will need to be made on an individualized basis depending on the
dynamic nature of that patient's clinical condition and on evolving ex-
ternal factors that impact the availability of these medications. Future
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studies examining at dual and triple therapy for prolonged sedation in
intubated COVID-19 patients will be of the utmost importance in the
upcoming months as the pandemic continues.
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