
Objectives: "to determine whether there was an association between routine use of a bougie and first- attempt success during intubation performed by paramedics using direct laryngoscopy in the out-of-hospital setting. We hypothesized that routine use of the bougie would lead to higher rates of first-attempt intubation success without significantly changing complication rates." (p. 297)
Methods: This prospective, before-and-after observational study was conducted in Seattle, Washington between July 1, 2015 and September 30, 2018. The Seattle Fire Department is the sole provider of EMS services in the city of Seattle. Beginning January 1, 2017, paramedics underwent a 3-month training period during which they were instructed and trained to use a bougie for all first attempts at intubation, regardless of perceived airway difficulty. This study included consecutive patients with attempted advanced airway management during a paramedic during the 18-month period leading up to this process change (control period) and the 18-month period following the 3-mont training period (bougie period). Exclusion criteria were age < 16 years, use of supraglottic airway device or cricothyrotomy without laryngoscopy, or initial intubation attempt by a paramedic student.
The primary outcome was first-attempt intubation success. Secondary outcome measures included overall number of intubation attempts and hypoxia (defined as an oxygen saturation < 90% at any time between the initial intubation attempt and 2 minutes after airway placement).
A total of 2455 patients were intubated by paramedics or paramedic students during the study period. Of these, 1594 met inclusion criteria, including 823 patients intubated during the control period and 771 intubated during the bougie period. The mean age in the control period was 55.8 and 67.9% were male; the median age during the bougie period was 57.4 and 62.9% 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?


	No. This was a before-and-after study subject to multiple potential sources of bias, particularly the risk of additional practices changes occurring over the course of the study.

	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?

	N/A

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. Although this was not a truly randomized study, the authors did employ an intention-to-treat analysis. Patients were analyzed according to the period during which they were enrolled. During the control period, a bougie was used during the initial intubation attempt in 8.9% of cases; during the bougie period, a bougie was used during the initial attempt in 81.3% of cases.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Mostly yes. Patients were similar with respect to age, gender, indication for intubation, Cormack-Lehane grade laryngoscopic view, and median number of endotracheal intubation attempts per provider. The authors do not report additional indicators of difficult airway (obesity, short neck, small mandible, large tongue, facial trauma, or cervical spine immobilization).

	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 for the primary and secondary outcomes were available for all patients included in the final analysis.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· The first-attempt success rate was higher in the bougie group (77%) compared to the control group (70%): difference 7.0%, 95% CI 3% to 11%.
· Higher rates of first-attempt success were seen across all Cormack-Lehane grades.
· The bougie period was independently associated with higher first-attempt success (adjusted odds ratio 2.82 [95% CI 1.96 to 4.01]). 

· While there was a statistically significant difference in the mean number of attempts required for successful intubation between the groups, this difference was NOT clinically significant (1.4 during the control period vs. 1.3 during the bougie period; difference -0.10, 95% CI -0.03 to -0.17).

	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?


	No. Obviously this was a pre-hospital study comparing bougie-first to a traditional intubation technique in the hands of paramedics in Seattle. Lack of additional support (RNs, techs, respiratory therapists) suggests these results are not applicable to intubations performed in our ED. In addition, this EMS system appears to favor endotracheal intubation for airway control, whereas many systems (including St. Louis City EMS) favors the use of supraglottic airway devices (external validity).

	2. 
	Were all clinically important outcomes considered?


	No. The authors were unable to report the duration of intubation, risk of hypoxia, or neurologic outcomes.

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


	Uncertain. While routine use of bougie-first intubation was found to result in a statistically significant increase in first-pass intubation success, there is a significant risk of bias impacting these results. In particular, there was a 3-month intervention aimed at promoting bougie-first intubation prior to data collection in this group. It is possible that the treatment effect observed was due to heightened awareness in the immediate post-training period rather than a, actual benefit from bougie use. Repeat measurements of the outcome several months after the training period to ensure retention would be helpful to verify the benefits of bougie use.


Limitations:

1. The authors report the mean number of intubation attempts while it is unlikely that this would be normally distributed. Median number of attempts should have been reported and may have been clinically relevant (mean vs. median).
2. This study was conducted in a single EMS system where endotracheal intubation is the preferred method of airway control. These results may not be generalizable to our system in which supraglottic airways are more commonly used (external validity).
3. Given the nature of the intervention, blinding of the clinicians and outcome assessors was not possible.
4. The authors were unable to report more patient-centered outcomes, such as the duration of intubation, risk of hypoxia, or neurologic outcomes.
5. There is a high risk of bias due to the before and after nature of the study. In particular, there is a risk that heightened awareness alone following the training period led to the treatment effect.
Bottom Line:
This prospective, before and after study found that first-pass intubation success rates were higher following a 3-month intervention promoting bougie-first intubation over traditional ET tube + stylet use (77%) compared to the control group (70%): difference 7.0%, 95% CI 3% to 11%). It is possible that this treatment effect was due to heightened awareness following the training period, and further evidence of sustained improvement in success rates would help validate these results.
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