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Most patients with COVID-19 exhibit mild to moderate respira-
tory symptoms; however, some develop severe pneumonia and hyp-
oxemia is a frequent cause of death. Severely ill COVID-19 patients
often require endotracheal intubation and mechanical ventilation.
The choice of drugs to sedate these patients differs widely depending
on drug availability and clinical expertise. We suggest that care pro-
viders with the appropriate clinical expertise, consider the use of
inhalational anesthetic drugs, such as sevoflurane and isoflurane for
the following reasons.

Intensivists and anesthesiologists are teaming up to treat the sick-
est COVID-19 patients. They have reported that ventilated COVID-19
patients often require high doses of intravenous sedative drugs such
as propofol, midazolam, ketamine and dexmedetomidine. Not sur-
prisingly, there is a growing shortage of these drugs. Also, studies of
patients with severe lung injury from causes other than COVID-19
have shown that inhalational anesthetic drugs improve oxygenation
and lower mortality when compared with propofol or midazolam [1].
The severity of lung injury in COVID-19 patients correlates with lev-
els of cytokines and viral load. Convincing preclinical data from
others and us have shown that inhalational anesthetic drugs attenu-
ate lung inflammation and dilate airways [2,3]. These effects are
mediated by g-aminobutyric acid type A (GABAA) receptors, which
are expressed in different types of cells in the lung. Stimulating
GABAA receptors in lung epithelial cells reduces the production of
proinflammatory cytokines; whereas activating GABAA receptors in
airway smooth muscle cells stimulates bronchodilation and improves
oxygenation [2,3].

The use of inhalational anesthetic drugs for ventilated COVID-
19 patients is both practical and cost effective in low- and high-
income countries. These drugs allow sedation levels to be closely
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and rapidly controlled [4]; and drug administration does not
require electronic infusion pumps, which are in short supply. Con-
ventionally, anesthetic drug delivery units and gas scavenging
systems that reduce atmospheric pollution are not available in
most critical care units. However, operating rooms which contain
the equipment, are being converted into critical care units and
anesthetic gas machines are being used as ICU ventilators during
the surge of COVID-19 cases [5]. In non-operating room settings,
less conventional devices including the AnaConDa system can be
used to administer the drugs.

Care providers must exercise caution and consult with anes-
thesiologists when treating COVID-19 patients with inhalational
anesthetics because of the adverse effects of the drugs [4]. They
are contraindicated in patients with malignant hyperthermia and
can cause cardiovascular instability and respiratory depression [4].
Whether long-term adverse effects result from prolonged drug
treatment remains unknown. Finally, to mitigate adverse effects,
the Anesthesia Patient Safety Foundation (APSF) has developed
guidelines for sedating COVID-19 patients with inhalational anes-
thetic drugs and recommendations for repurposing anesthetic gas
machines as ICU ventilators [5].

Clinical trials of COVID-19 patients are under development in Can-
ada and elsewhere; however, until definitive data are available, care
providers should consider the use of inhalational anesthetic drugs.
These drugs reduce inflammation, dilate airways, and improve oxy-
genation and thus, may improve patient outcome.
Author contributions

B.A.O., D.S.W. and W.Y.L. wrote the letter.
Declaration of Competing Interest

B.A.O. is an inventor named on a Canadian patent (2852978), a US
patent (9517265), and a pending US patent (62/268,137). D.S.W. and
W.Y.L have no competing interests.
Funding

Supported by a Foundation Grant (FDN-154312) from the Cana-
dian Institutes of Health Research (to B.A.O.).
der the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ebiom.2020.102770&domain=pdf
mailto:beverley.orser@utoronto.ca
https://doi.org/10.1016/j.ebiom.2020.102770
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.ebiom.2020.102770
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ebiom


2 B.A. Orser et al. / EBioMedicine 55 (2020) 102770
References

[1] Jabaudon M, Boucher P, Imhoff E, Chabanne R, Faure JS, Roszyk L, et al. Sevoflurane
for sedation in acute respiratory distress syndrome. A randomized controlled pilot
study. Am J Respir Crit Care Med 2017;195:792–800.

[2] Forkuo GS, Nieman AN, Kodali R, Zahn NM, Li G, Rashid Roni MS, et al. A novel
orally available asthma drug candidate that reduces smooth muscle constriction
and inflammation by targeting GABAA receptors in the lung. Mol Pharm
2018;15:1766–77.
[3] Fortis S, Spieth PM, Lu WY, Parotto M, Haitsma JJ, Slutsky AS, et al. Effects of anes-
thetic regimes on inflammatory responses in a rat model of acute lung injury.
Intensive Care Med 2012;38:1548–55.

[4] Jerath A, Parotto M, Wasowicz M, Ferguson ND. Volatile anesthetics. Is a new player
emerging in critical care sedation? Am J Respir Crit Care Med 2016;193:1202–12.

[5] American Society of Anesthesiologists, Anesthesia Patient Safety Foundation. APSF/
ASA guidance on purposing anesthesia machines as ICU ventilators. https://wwwa-
sahqorg/in-the-spotlight/coronavirus-covid-19-information/purposing-anesthe-
sia-machines-for-ventilators (Accessed April 2020).

http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0001
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0001
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0001
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0002
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0002
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0002
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0002
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0002
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0003
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0003
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0003
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0004
http://refhub.elsevier.com/S2352-3964(20)30145-6/sbref0004
https://wwwasahqorg/in-the-spotlight/coronavirus-covid-19-information/purposing-anesthesia-machines-for-ventilators
https://wwwasahqorg/in-the-spotlight/coronavirus-covid-19-information/purposing-anesthesia-machines-for-ventilators
https://wwwasahqorg/in-the-spotlight/coronavirus-covid-19-information/purposing-anesthesia-machines-for-ventilators

	Sedating ventilated COVID-19 patients with inhalational anesthetic drugs
	Author contributions
	Declaration of Competing Interest
	Funding
	References


