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Adoption of airway management guidelines during COVID-19 pandemic improved endotracheal 
intubation success 

To the Editor, 

Since the emergence of the novel COVID-19 virus in November 2019, 
there has been significant concern for occupational risk to anesthesiol-
ogists involved in airway management in the peri-operative period. As 
even pre-symptomatic patient may transmit the virus [1], multiple 
professional societies issued recommendations for safe endotracheal 
intubation for all peri-operative patients [2–6]. In our health system, the 
implemented guidelines stated that all patients should undergo rapid- 
sequence intubation, avoidance of mask ventilation, universal video 
laryngoscope use, and intubation by the most experienced provider. 
These changes were instituted for the safety of the airway management 
teams, and yet the effect on patient outcomes, such as safe and effective 
intubations, is unknown. We investigated how this rapid and large-scale 
shift in airway management practice in a real-world setting impacted the 
rate of first-time successful intubation in our health system. 

Institutional Review Board exemption for this project was granted by 
the Brigham and Women's Hospital IRB Committee. We analyzed sur-
geries under general endotracheal anesthesia from the time that our 
health system adopted airway management guidelines on 3/23/2020, 
until the time when our health system started scheduling more elective 
cases on 5/21/2020 (n = 3344); we compared this to a cohort of sur-
geries occurring under general endotracheal anesthesia from the year 
prior (n = 36,789). Cases were identified through query of our electronic 
health record in retrospective fashion. Surgical cases were excluded 
from consideration if the patients were less than 18 years old, if there 
were multiple successful intubations documented for the case, ASA 
status of 6 or ASA status was missing, the number of attempts until 
successful intubation was missing, or if the urgency of the case was not 
known. Surgeries that took place at hospitals in our health system with 
less than 100 cases with recorded urgency after the initiation of airway 
guidelines were excluded. 

Multivariable segmented mixed effects logistic regression was used 
to estimate the association between airway management guideline 
adoption and the odds of first-time intubation success, video laryngos-
copy use, rapid sequence intubation, use of mask ventilation, and 
attending-only intubation adjusting for hospital, age, sex, emergent/ 
urgent vs. non-urgent/elective surgery, and ASA class. Segmented 
regression was used to account for pre-guideline levels and trends in 
outcomes, and mixed effects models with random intercepts and first- 
order autoregressive correlation structure were used to account for the 
correlation between multiple surgeries on the same patient. A p-value 
<0.05 was considered significant. 

After airway management guidelines were set, anesthesia providers 
in our health system adhered to most of these guidelines. Specifically, 
video laryngoscopy use increased (Odds Ratio 6.01 [95% C.I. 
5.09–7.11], p < 0.001, Fig. 1A), as did use of rapid sequence intubation 

(OR 11.21 [9.36–13.42], p < 0.001, Fig. 1B). Mask ventilation prior to 
intubation decreased (OR 0.04 [0.03–0.05], p < 0.001, Fig. 1C). How-
ever, there was no change in the number of intubations done exclusively 
by attending anesthesiologists (Fig. 1D). 

Coincident to these changes in airway management, there was a 
significant increase in successful intubation on first attempt (OR 1.66 
[1.21–2.28], p = 0.002, Fig. 2). Furthermore, there was a greater in-
crease in the odds of successful intubation on first attempt in cases using 
video laryngoscopy (OR 2.91 [1.99–4.25]) than in cases not using video 
laryngoscopy (OR 1.31 [0.73–2.35]) (p-value for interaction = 0.025). 
That is, despite what could be cumbersome requirements for personal 
protective equipment, improved odd of first-intubation success was 
seen, especially with the use of video laryngoscopy. 

While we think the relationship between increased use of video 
laryngoscopy was causal to our increased odds of first-attempt intuba-
tion success, we were unable to directly test this. Video laryngoscopy is 
most likely to be beneficial for trainees in helping secure first-attempt 
intubation success [7,8]. Indeed, our data shows that trainees had 
increased odds of first-attempt intubation after our airway management 
guidelines were adopted (OR 1.72 [1.2, 2.47]), but this was not the case 
for attending only intubations (OR 0.82 [0.41, 1.66]). We speculate that 
the attending subgroup did not have increased odds of first-attempt 
intubation success after the pandemic guidelines were issued due to a 
mixture of more experience with laryngoscopy as well as more expert 
judgement in when video laryngoscopy was needed prior to the 
pandemic airway guidelines. Previous study showed that 35.6% of 
anesthesia providers (both trainees and attending anesthesiologists) 
would attempt direct laryngoscopy first and use video laryngoscopy (or 
fiberoptic intubation) as their back-up device for anticipated difficult 
intubation [9]. If video laryngoscopy use more generally is responsible 
for the increased odds of first attempt intubation success, further 
emphasis could be placed on initial video laryngoscopy use in difficult 
airway management, especially for trainees. 

We were unable to investigate other metrics of patient safety in 
airway management, such as time until intubation, development of 
hypoxemia, or any morbidity or mortality. Nor were we able to further 
quantify how our airway guidelines affected occupational exposure, e.g. 
by quantifying amount of aerosolized particles around the provider 
[10]. It seems plausible that maximizing the odds of first attempt intu-
bation would minimize the total exposure time of the provider and thus 
minimize risk. Another limitation in our study is that there might have 
been other unknown and confounding changes that occurred simulta-
neously with our adoption of our new airway guidelines, preventing us 
from establishing a causal link with first-attempt intubation. While other 
long-term trends, such as the steady maturation in intubating skills of 
trainees, might also lead to improvement in first-attempt intubation, one 
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of the strengths of segmented logistical regression is to compare, and 
thus account for, changes in trends over time. 

It is unclear if the experience at other health systems was similar to 
the experience of our health system and if any differences were due to 
different simulation and training practices. More research is needed to 
further understand how sudden and significant changes in airway 
management practice can safely be implemented in the real-world. 
Nevertheless, at our institution we saw that the changes to airway 
management implemented during the COVID-19 pandemic, such as 
avoidance of mask ventilation, increased use of rapid sequence intuba-
tion, and universal use of video laryngoscopy led to improvement in 
first-attempt intubation success. These changes were not only necessary 
for the safety of perioperative airway staff but led to safe and improved 

airway management for patients. 
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Fig. 1. Interrupted time series plots of intubation approaches before and after COVID-19 airway management guideline implementation, unadjusted for patient or 
surgery characteristics. In each panel, the vertical axis is on the logit scale to correspond to the logistic regression analysis. The black dots represent the weekly 
percentage of surgeries with the corresponding intubation characteristic. The solid black lines represent the outcome slopes in the pre-implementation and post- 
implementation periods, estimated using mixed effects logistic regression. The dashed black line represents the projected post-implementation trend in percent-
age of surgeries with the corresponding intubation characteristic, estimated with a mixed effects logistic regression model using only pre-implementation obser-
vations. The gray vertical line represents the date of guidelines implementation (3/23/2020). A) Video laryngoscopy use increased after the initiation of COVID-19 
airway management guidelines (OR 6.01 [95% C.I. 5.09–7.11], p < 0.001). B) Rapid sequence intubation also increased (OR 11.21 [9.36–13.42], p < 0.001). C) Mask 
ventilation prior to intubation decreased (OR 0.04 [0.03–0.05], p < 0.001). D) There was no significant change in the number intubations done exclusively by 
attending anesthesiologists. Airway staff was only available in the electronic medical record from starting from 7/21/2019. All post vs. pre-implementation com-
parisons were performed using segmented logistic regression. 

Correspondence                                                                                                                                                                                                                                  



Journal of Clinical Anesthesia 76 (2022) 110556

3

References 

[1] Arons MM, Hatfield KM, Reddy SC, et al. Presymptomatic SARS-CoV-2 Infections 
and Transmission in a Skilled Nursing Facility. N Engl J Med 2020;0(0). https:// 
doi.org/10.1056/NEJMoa2008457. null. 

[2] Cook TM, El-Boghdadly K, McGuire B, McNarry AF, Patel A, Higgs A. Consensus 
guidelines for managing the airway in patients with COVID -19: Guidelines from 
the Difficult Airway Society, the Association of Anaesthetists the Intensive Care 
Society, the Faculty of Intensive Care Medicine and the Royal College of Anaes-
thetists. Anaesthesia 2020;75(6):785–99. https://doi.org/10.1111/anae.15054. 

[3] Brewster DJ, Chrimes N, Do TB, et al. Consensus statement: Safe Airway Society 
principles of airway management and tracheal intubation specific to the COVID -19 
adult patient group. Med J Aust 2020. https://doi.org/10.5694/mja2.50598. 
mja2.50598. 

[4] Chen X, Liu Y, Gong Y, et al. Perioperative management of patients infected with 
the novel coronavirus recommendation from the joint task force of the Chinese 
society of anesthesiology and the Chinese association of anesthesiologists. Anes-
thesiology 2020;132(6):1307–16. https://doi.org/10.1097/ 
ALN.0000000000003301. 

[5] Wax RS, Christian MD. Practical recommendations for critical care and anesthe-
siology teams caring for novel coronavirus (2019-nCoV) patients. Can J Anesth/J 
Can Anesth 2020;67(5):568–76. https://doi.org/10.1007/s12630-020-01591-x. 

[6] Aziz MF. The COVID-19 intubation experience in Wuhan. Br J Anaesth 2020. 
https://doi.org/10.1016/j.bja.2020.04.058. Published online April. 
S0007091220302737. 

[7] Russell T-M, Hormis A, Rotherham NHS. Foundation trust. Should the Glidescope 
video laryngoscope be used first line for all oral intubations or only in those with a 
difficult airway? A review of current literature. J Perioper Pract 2018;28(12): 
322–33. https://doi.org/10.1177/1750458918788985. 

[8] Griesdale DEG, Liu D, McKinney J, Choi PT. Glidescope® video-laryngoscopy 
versus direct laryngoscopy for endotracheal intubation: a systematic review and 
meta-analysis. Can J Anaesth 2012;59(1):41–52. https://doi.org/10.1007/s12630- 
011-9620-5. 

[9] Kauffman M, Urman RD, Yao D. Documenting difficult intubation in the context of 
video laryngoscopy: results from a clinician survey. A A Pract 2020;14(10):e01289. 
https://doi.org/10.1213/XAA.0000000000001289. 

[10] Brown J, Gregson FKA, Shrimpton A, et al. A quantitative evaluation of aerosol 
generation during tracheal intubation and extubation. Anaesthesia 2021;76(2): 
174–81. https://doi.org/10.1111/anae.15292. 

Stephen Raithela, Kara G. Fieldsa, Yiran Wub, Dongdong Yaoa,c,* 

a Department of Anesthesiology, Perioperative and Pain Medicine, Brigham 
and Women's Hospital, Harvard Medical School, 75 Francis St, Boston, MA 

02115, USA 
b Xuzhou Medical University, 209 Tongshan Lu, Xuzhou, Jiangsu 221004, 

China 
c Department of Anesthesiology, Massachusetts Eye and Ear Infirmary, 

Harvard Medical School, 243 Charles St, Boston, MA 02114, USA 

* Corresponding author at: Department of Anesthesiology, 
Perioperative and Pain Medicine, 75 Francis St, Boston, MA 02115, 

USA. 
E-mail addresses: sraithel@bwh.harvard.edu (S. Raithel), kgfields@bwh. 

harvard.edu (K.G. Fields), dyao1@bwh.harvard.edu (D. Yao). 

Fig. 2. Interrupted time series plot of first attempt 
intubation success before and after COVID-19 airway 
management guideline implementation, unadjusted 
for patient or surgery characteristics. The vertical axis 
is on the logit scale to correspond to the logistic 
regression analysis. The black dots represent the 
weekly percentage of surgeries with the correspond-
ing intubation characteristic. The solid black lines 
represent the outcome slopes in the pre- 
implementation and post-implementation periods, 
estimated using mixed effects logistic regression. The 
dashed black line represents the projected post- 
implementation trend in percentage of surgeries 
with the corresponding intubation characteristic, 
estimated with a mixed effects logistic regression 
model using only pre-implementation observations. 
The gray vertical line represents the date of guidelines 
implementation (3/23/2020). First attempt intuba-
tion success rate increased after the initiation of 
COVID-19 airway management guidelines (odds ratio 
1.66 [95% CI: 1.21–2.28], p = 0.002, segmented lo-
gistic regression).   
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