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*Project Results 
 
See attached manuscript for in depth review (Appendix). 
Intubation, PPE, equipment preparation protocols were changed 
to mitigate the risk of COVID-19 disease transmission to health 
care providers during intubation. There was no significant change 
in patient outcomes or team performance because of these 
changes. 
 

*Unexpected Outcomes 
 
There is an increasing delay to providing resuscitation and 
interventions like intubation for critically ill patients due to 
additional preparation.  
Significant confusion continues to occur when anesthesiologists 
perform intubations in the ED regarding which team members will 
partake in the intubation, and which PPE protocols and 
equipment will be used. Anesthesiologists prefer to use their own 
protocols for intubation, PPE, and equipment.  
 

*Lessons Learned 
Ample opportunity needs to be provided to HCWs to practice new 
protocols.  
ED Protocols need to be streamlined to make adherence as easy 
as possible. 
ED Protocols are safe and effective. 
Need better communication between anesthesia team members 
and ED RNs/RTs when intubations occur in the ED. 
 

*Recommendations for improvement (to 

inform future projects and strategic 

decision-making) 

QI work needs to continue to streamline protocols and train staff 
members (simulation). Provide more funding for these projects -- 
makes knowledge translation into real life practice possible. 

*Project Costs 

● Please provide the summary of items 
being funded in details. 
 

Time contributions from the following team members: 
 
Jeff Yoo (FRCPC): 44% (61.29 hrs @ $158.97) = $9,742.48 
Kevin Nemethy (FRCPC): 22% (30.64 hrs @ $158.97) = $4,871.24 
Emilia Rydz (CCFP-EM): 22% (36.14 hrs @ $134.77) = $4,871.24 
Jeanne MacLeod (CCFP-EM): 12% (16.71 hrs @ $158.97*) = 
$2,657.04 
*physician is already in FEMS at the above rate, so the hourly calculation 
will reconcile the total budget distribution. 

 
Total = $22,142~ 
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Safety and success of COVID-19 protocols during endotracheal intubation in critical care 

settings 

 

Abstract 

 

Introduction: The COVID-19 pandemic has required new protocols for endotracheal intubation 

(ETI) mandating precautions for aerosol generating medical procedures (AGMP), cumbersome 

personal protective equipment, and modifications to routine intubation processes. The safety and 

success of ETI has been minimally assessed.  

 

Methods: We conducted an historical cohort study of patients who underwent endotracheal 

intubation in the emergency department, intensive care unit, or ward between September 11, 2018 

to June 11, 2020 at two hospitals. Using a standardized form documented by respiratory therapists 

during or after intubation, we included basic demographics, operator training, successful 

intubation, and pre-specified complications. Complications were categorized as ‘mild/moderate’, 

including desaturation after induction (SpO2 <92%), vomiting/aspiration after induction, dental 

trauma due to intubation, airway trauma by intubator(s), laryngospasm, mainstem intubation, 

esophageal intubation, and ‘other’, or ‘severe/life-threatening’, including ‘unable to intubate’ and 

cardiac arrest (after induction or within 5 minutes of intubation). At both sites, COVID-19 

intubation protocols took effect on March 11, 2020, and we compared intubation performance 

before and after implementation. The primary outcome was first-pass success without adverse 

events.  Secondary outcome was first-pass success; we analyzed by descriptive techniques.  

 

Results: There were a total of 1761 patients in the cohort, of which 227 were endotracheally 

intubated after implementation of the COVID-19 intubation protocol and 1534 before. Median age 

was X years (IQI) and 34% were female. First pass success without adverse events was 1116/1534 

(72.8%) in the pre-COVID-19 period and 168/227 (74.0%) in the post-COVID-19 period, for a 

difference of 1.2% (95% CI ____). There were 32 major complications in the pre-cohort (2.1%) and 5 

in the post-cohort (2.2%) (difference 0.1%, 95% CI -3.3 to 1.6%) and 327 minor complications in 

the pre-cohort (21.3%) and 55 in the post-cohort (24.2%) (difference 2.9%, 95% CI -9.4 to 2.9%)  

 

Conclusions: Introduction of new ETI protocols did not appear to result in a change in first-pass 

success or complications.  



Introduction 

 

Endotracheal intubation (ETI) is a high-risk procedure associated with significant morbidity and 

mortality (1). The COVID-19 pandemic has required modification of existing resuscitation protocols 

to mitigate the risk of disease transmission to healthcare providers, and most institutions have had 

to consider conflicting regional and international recommendations when implementing change (2 

- 4). New protocols for ETI involve meticulous donning of cumbersome personal protective 

equipment (PPE) and detailed preparation of isolation room equipment, which can potentially 

delay the time to critical patient intervention (5).  Protocols also suggested avoidance of bag valve 

mask ventilations, which decreases aerosolization at the likely expense of oxygenation. Researchers 

in Wuhan retrospectively described a team of anaesthetists with an 89% first-pass success rate 

while intubating 202 patients with known COVID-19, although adverse events of hypoxemia and 

hypotension were common (6) It is unclear if this first-pass success translates to other settings, 

where non-anaesthetists may provide ETI, where protocols may differ, and where patients may 

have suspected rather than confirmed viral illness. We collected data on patients undergoing 

intubation both before and during the pandemic and hypothesized that the new protocols would 

result in worse first-pass success without complications and overall first-pass success rate.  

  



Methods 

Setting and design: This was a historical cohort before-after study conducted at 2 urban teaching 

hospitals in Vancouver, British Columbia. Each site has an emergency department (ED) with over 

90 000 annual visits, and approximately 50 intensive care unit (ICU) beds. Vancouver General 

Hospital (VGH) has approximately 700 acute care beds while St. Paul’s Hospital (SPH) has 435 acute 

care beds. Intubations are performed by attending or resident physicians with a least one nurse 

(RN) and respiratory therapist (RT) assisting. The research ethics boards of Vancouver Coastal 

Health and Providence Health Care waived approval since this was regarded as a quality 

improvement measure without patient identifiers.  

 

Patient selection: The British Columbia Airway Intervention Registry (BC-AIR) was implemented in 

2016 and collects data on consecutive patients who are intubated in the ED, ICU, and during cardiac 

and respiratory arrests in other non-operating room settings, such as wards, cardiac 

catheterization labs, and non-patient areas, referred to as “ward” hereafter. We estimated 

compliance of RT documentation at regular intervals by referring to the radiology dictation 

database and using the keywords “intubation” and “endotracheal tube”, since confirmatory chest 

radiography is mandated after all intubations. Prior audits had shown compliance of 104 / 132 

(78.8%) in August 2019 and 105 / 131 (80.2%) in January 2019.  

 

Protocols: Starting March 11, 2020, all ETIs involving suspected or confirmed COVID positive 

patients at both sites took place in a negative pressure isolation room via rapid sequence 

intubation. We recommended video laryngoscopy as the first-line intubation tool, but physicians 

could select other equipment. In contrast to previous ETI, where an extra RN or physician might be 

in attendance, only a single physician, RN, and RT were allowed. All three donned personal 

protective equipment, in negative pressure anterooms. For suspected COVID-19 patients, this 

consisted of an N95 mask, eye protection (visor or goggles), splash-resistant Tyvek coverall or 

surgical gown, and gloves. For non-COVID patients, PPE followed usual care procedures which 

generally consisted of N95 mask, gown, gloves, and eye protection. The team entered the isolation 

room with a modicum of airway equipment using a pre-loaded airway kit. An additional team 

member was assigned the role of the “runner” to shuttle additional equipment or medications into 

the room. A dedicated anesthesia intubation team was available at both centers at the request of the 

most responsible physician. The team avoided bag-valve mask ventilation prior to the intubation 

attempt. Clear plastic intubation boxes were not used, however clear plastic sheet patient coverings 



were encouraged to be used peri-intubation period at 1 site. While physicians previously had wide 

latitude for any induction or paralytic agent, ketamine 1 - 2 mg / kg and rocuronium 1.5 mg / kg 

were recommended in the post-period. After the physician secured the airway and confirmed 

placement, the RT attached a viral filter to the circuit after the endotracheal tube was placed. 

Physicians and RNs were not aware of the study.  

 

Data collection: Using a standardized form, (Appendix 1) respiratory therapists who were trained in 

data collection prospectively recorded patient demographics, operator experience, and predictors 

of difficult laryngoscopy. They also collected ETI technique, first-pass success, and pre-specified 

complications. We grouped complications into critical (failure to intubate or cardiac arrest within 5 

minutes of induction) or other, including desaturation (defined as oxygen saturation less than 92% 

after induction), airway or dental trauma, main-stem intubation, or esophageal intubation. (Box 1.) 

We divided patients into 2 groups: from September 11, 2018 to March 10, 2020, and from March 

11, 2020 to June 11, 2020.  

 

Outcomes: The primary outcome was first pass ETI success without adverse events and the 

secondary outcomes were first pass success and pre-specified adverse events, categorized as 

“mild/moderate” or “severe/life-threatening”. We calculated the first-pass success without 

complications, as this is an important patient-centred outcome (8). We also accessed patient 

electronic charts to ascertain results from nasopharyngeal swabs or tracheal aspirates to confirm 

COVID-19 infection.  

 

Analysis: We entered data via REDCap, (Vanderbilt University) analysed via R version 3.6.3, 

(Foundation for Statistical Computing, Vienna) and used basic tests to compare outcomes.  

 

 

  



Results 

 

We collected 1534 patients in the pre-group and 227 patients in the post-group. Patients had a 

median age of 60 and approximately 34% female. Pre-intubation hypoxia (7.6% vs 5.4%) was 

similar comparing the pre and post-COVID c, and difficult grades of airway view were more 

common (5.0% vs 1.8%) in the post-period. Overall, locations remained similar, but anaesthesia 

was consulted more often, more experienced physicians performed ETI, and video laryngoscopy 

was more frequent in the post-period. (Table 1)  

 

First pass success without complications was similar between groups (1116 [72.8%] versus 168 

[74.0%], difference 1.2% 95% CI -5.4 to 7.2%). First pass success was 1262 / 1534 (82.3%) in the 

pre-COVID-19 period and 195 / 227 (85.9%) in the post-COVID-19 period, for a difference of 3.7% 

(95% CI -2.1 to 8.2%). There were 32 critical complications in the pre-cohort (2.1%) and 5 in the 

post-cohort (2.2%) (difference 0.1, 95% CI -3.3 to 1.6%); there were 327 other complications in the 

pre-cohort (21.3%) and 55 in the post-cohort (24.2%) (difference 2.9%, 95% CI -9.4 to 2.9%) The 

rates for each adverse event were similar.(Table 2) COVID-19 tests were performed on 176 (77.5%) 

patients of the post-pandemic group with 23 of these being positive (13.1% test positivity). 10.1% 

of the patients in the post-pandemic group had confirmed COVID-19 disease.  

 

  



Limitations 

 

This was a before-after study at two large urban referral centers. Documentation could have been 

affected in the post-period as doffing procedures became time consuming. While physicians with a 

higher level of training performed a greater number of intubations in the three-month 

post-pandemic period, we provided an unadjusted analysis since the intention of pandemic airway 

protocol is to ensure that the most experienced provider secures the airway. We did not record 

potentially important factors such as restricted mouth opening or Mallampati scores but do not 

suspect differences between the two groups. Respiratory therapists recorded complications 

immediately after the intubation was completed, and this may have biased measurements. 

Whether this would have systematically affected either the pre- or post-pandemic periods is 

unknown. There are a variety of video laryngoscopes and we did not capture each type. We did not 

record continuous vital signs, including depth or duration of hypoxia, and it is possible one group 

underwent longer and more profound episodes. Many adverse events are rare and would require a 

far larger study to assess. We did not describe mortality beyond the peri-intubation period. While 

one-tenth of our patients tested positive for COVID-19, in many cases, this status was unknown 

during ETI and our teams proceeded with caution; we feel that our findings will likely apply in 

settings with a different COVID-19 rate.  

 

 

  



Discussion 

 

In this analysis of 1761 endotracheal intubations conducted before and under COVID-19 pandemic 

protocols including mandatory isolation and negative pressure room, cumbersome personal 

protective equipment, and modifications to standard intubation processes, first-pass success 

without adverse events appeared similar to 1534 patients intubated under traditional protocols. 

Furthermore, the overall first-pass success was similar. This assists clinicians by reporting that new 

protocols do not appear to affect the safety and success of this common procedure.  

 

Our findings likely have a number of explanations although we cannot infer causal relationships 

with certainty. Importantly, first pass success increases with operator training, (10) and more 

experienced operators performed a greater proportion of ETI in the post-pandemic period. It is 

probable that less-experienced physicians would have achieved lower success and higher 

complication rates.  Although providers were unaware of the study, they may have prepared more 

meticulously in the post-period. Given the lengthy preparation time and lack of bag-mask 

ventilation, clinicians might expect that adverse events such as desaturation would increase during 

the post-period, (6), but we did not demonstrate this.  

 

Yao described a team of 52 anaesthetists at 2 hospitals in Wuhan who were sequestered for six 

weeks in spring 2020 and obtained data via chart review. (6) The authors describe an 89% first 

pass ETI success. However, these patients may have been sicker, as pre-intubation oxygen 

saturation was less than 90% in three-quarters of patients, and more appeared to have difficult 

airway grades. Unsurprisingly, given that fewer of our patients had Covid-19, fewer had a lower 

degree of pre- and post-intubation hypoxia. We used ketamine as an induction agent, and this was 

not available to Yao. Of note, our ETI had far less involvement by anaesthetists.  

 

In conclusion, we observed no differences in first-pass intubation success without adverse events 

or overall first-pass success after the introduction of COVID-19 specific airway management 

protocols.  
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Box 1: Adverse events 

 

Major:  
 


