
Objectives: "to evaluate the bougie in a randomized comparison with an endotracheal tube + stylet in ED patients with at least 1 characteristic predictive of difficult laryngoscopy or intubation because these patients would be most likely to benefit from the bougie. It was hypothesized that the bougie would facilitate higher first-attempt intubation success than the endotracheal tube + stylet among ED patients with a difficult airway characteristic (primary out- come) and all ED patients undergoing orotracheal intubation (secondary outcome)." (p. 2180)
Methods: This single-center, randomized controlled trial was conducted in the ED of Hennepin County Medical Center in Minneapolis, Minnesota between September 2016 and August 2017. Consecutive adult patients (18 years and older) undergoing orotracheal intubation were eligible if the attending emergency physician planned to use a Macintosh laryngoscope blade on the first attempt. Exclusion criteria were incarceration, pregnancy, and known distortion of the upper airway or glottic structures. Following intubation, the intubating physician recorded whether any difficult airway characteristics were present (body fluids obscuring the laryngeal view, airway obstruction or edema, obesity, short neck, small mandible, large tongue, facial trauma, or cervical spine immobilization).

Patients were randomly assigned in a 1:1 fashion to intubation with a bougie or an endotracheal tube + stylet for the initial attempt. The primary outcome was fist-attempt intubation success among patients with at least 1 difficult airway characteristic. Secondary outcomes were hypoxemia, first-attempt duration, and esophageal intubation. These outcomes were also measured in a cohort that included all intubation.
A total of 757 patients were randomized, including 380 with at least 1 difficult airway characteristic. Of these, 381 were assigned to a first attempt with a bougie, including 198 with a difficult airway characteristic; 376 were randomized to an endotracheal tube + stylet on the first attempt, including 182 with a difficult airway characteristic. Fifty-one unique emergency physicians intubated at least one patient in the trial. The mean age was 46 years and 70% were male.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. "Eligible patients were randomly assigned in a 1:1 ratio to orotracheal intubation using either the bougie or endotracheal tube + stylet for the initial attempt." (p. 2180-2181)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. "Randomization was performed before the start of the trial with the use of a computer- generated assignment sequence in permuted blocks of random sizes of 2, 4, 6, 8, and 10...Intervention assignments were placed inside a folded sheet of paper in sequentially numbered, opaque envelopes. A research associate opened the next envelope in the appropriate strata to determine intervention allocation after patient enrollment and before laryngoscopy." (p. 2181) This method should be adequate to maintain allocation concealment.



	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. "The principal trial analyses were performed in the intention-to-treat population." (p. 2181) Out of 381 patients randomized to the bougie group, 4 had an endotracheal tube + stylet passed on the first attempt and 5 had no device passed on the first attempt. Out of 376 patients randomized to endotracheal tube and stylet, 25 had a bougie passed on the first attempt and 6 had no device passed on the first attempt. All patients were analyzed in the group to which they were randomized.


	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to age, gender, BMI, baseline vital signs, indication for intubation, and presence of difficult airway characteristics.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	No. Patients were not conscious as they were being intubated and would have had no knowledge of what tools were being used.

	2.
	Were clinicians aware of group allocation?


	Yes. Given the nature of the intervention it would not have been possible to blind clinicians or outcome assessors.

	3.
	Were outcome assessors aware of group allocation?


	Yes. Given the nature of the intervention it would not have been possible to blind clinicians or outcome assessors.

	4.
	Was follow-up complete?


	Yes. Outcome data was limited to the intubation procedure itself and hence was available for all patients randomized.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Among patients with at least one difficult airway characteristic, first-pass success was higher in the bougie group (96%) compared to the endotracheal tube + stylet group (82%): difference 14%, 95% CI 8 to 20%.
· Among all randomized patients, first-pass success was higher in the bougie group (98%) compared to the endotracheal tube + stylet group (87%): difference 8%, 95% CI 4 to 12%.

· Rates of first pass success without hypoxemia were more likely in the bougie group when considering both the entire cohort (85% vs. 77%, p = 0.003) and patients with any difficult airway characteristic (82% vs. 69%, p = 0.006).
· Overall rates of hypoxemia were similar between the two groups.

· There was no significant difference in the duration of the first intubation attempt between the bougie and endotracheal tube + stylet groups.

· Esophageal intubation occurred in no patients in the bougie group and 3 patients (1%) in the endotracheal tube + stylet group.

	2.
	How precise was the estimate of the treatment effect?


	See above.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Somewhat. This study included patients seen at a large, urban, level 1 Academic medical center in the US. Patients represented a wide range of pathology, with nearly 20% of intubations related to trauma. In this institution, bougie-first intubation is considered common practice, used in 80% of cases in a previous observational study. These results may not be generalizable to other institutions where endotracheal intubation with a tube + stylet is more common (external validity).

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered first-pass success, duration of first attempt, incidence of hypoxemia, and complication rates. They did not assess the total duration of the intubation procedure.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Yes. This study suggests that use of a bougie for first attempt at intubation resulted in a statistically significant higher chance of first pass success in both patients with at least one difficult airway characteristic (difference 14%, 95% CI 8 to 20%), and the entire cohort of intubated patients (difference 8%, 95% CI 4 to 12%).


Limitations:
1. This study was conducted at a single center where bougie use on first intubation attempt is common practice. These results may not be generalizable to other institutions where endotracheal intubation with a tube + stylet is more common (external validity).
2. The presence of difficult airway characteristics was determined subjective by the intubating physician following the procedure, and these findings are at risk of recall bias.
3. Given the nature of the intervention, blinding of the clinicians and outcome assessors was not possible.
4. The video laryngoscope screen was never viewed by the intubating physician in 58% and 49% of cases in the bougie and ET tube + stylet groups, respectively. Proper visualization of the cords via the video screen may obviate the utility of the bougie.
Bottom Line:
In this single-center, randomized controlled trial comparing bougie-first intubation with use of an ET tube + stylet, bougie-first intubation was associated with a statistically significant higher chance of first pass success in both patients with at least one difficult airway characteristic (difference 14%, 95% CI 8 to 20%), and the entire cohort of intubated patients (difference 8%, 95% CI 4 to 12%). Differences in level of comfort with the two techniques and failure to use the video screen in over half of cases makes it difficult to generalize these findings to other institutions.
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