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COMMENT & RESPONSE

Use of a Bougie vs Endotracheal Tube With Stylet
and Successful Intubation on the First Attempt
Among Critically Ill Patients Undergoing
Tracheal Intubation
To the Editor A recent randomized trial1 comparing success rates
in tracheal intubation with bougie vs endotracheal tube with

stylet found no difference in outcomes. This negative result
raises several questions about which other measures might be
helpful when intubating critically ill patients.

First, although the study was designed to evaluate bou-
gie vs stylet techniques, the sensitivity analyses and sup-
plemental data reveal other key insights. Use of video laryn-
goscopy was associated with a higher first-attempt success
rate than direct laryngoscopy in both the bougie and the
stylet groups. Inadequate glottic view accounted for 17 of
23 instances in which patients did not receive the intended
intervention.1 Prior studies have indicated that difficulty,
multiple attempts, or delay during tracheal intubation under-
pin many cases of airway misadventure,2 and systematic
review indicates that video laryngoscopy improves ease
and success of tracheal intubation, particularly if there is
anatomical difficulty.3 The present study1 reinforces the
vital importance of glottic visualization and the value of
video laryngoscopy.

Second, the data from this study1 also highlight the com-
plexity of airway management and how context-dependent
results may be. Although prior studies have suggested that
bougie use might improve outcomes of patients with difficult
airways, use of a bougie failed to improve first-attempt suc-
cess in this study—even in patients with difficult airway char-
acteristics or those whose larynx was incompletely visualized.1

Key caveats are that urgent intubations and individuals with
abnormal anatomy were excluded from enrollment in this
study.1 When a clinician encounters a difficult airway, which
often requires urgent management, evidence-based algo-
rithms are critical.4 Furthermore, although not emphasized in
this study, detection of exhaled carbon dioxide by waveform
capnography remains the gold standard for confirming cor-
rect tracheal tube placement.

Third, teamwork during intubation is critical. Multidisci-
plinary teams are associated with improved first-attempt suc-
cess rates and increased speed in securing difficult airways.5

Although intubation requires procedural skill, successfully se-
curing an airway is not a purely technical endeavor; it is predi-
cated on a multipronged approach that includes effective team
activation, coordinated response to events, and cooperation
among physicians, nurses, respiratory therapists, and other
health care professionals. We commend the authors on this
valuable study1 that challenges clinicians to identify oppor-
tunities to improve intubation outcomes and note that im-
provements require both optimal use of evidence-based tools
and expert application of nontechnical skills.

Michael J. Brenner, MD
Brendan A. McGrath, MB, CHB, PhD
Tim M. Cook, MBBS

Author Affiliations: Department of Otolaryngology–Head and Neck Surgery,
University of Michigan, Ann Arbor (Brenner); Department of Anaesthesia and
Critical Care, Manchester University NHS Foundation Trust, Manchester,
England (McGrath); Department of Anaesthesia and Intensive Care Medicine,
Royal United Hospitals NHS Trust, Bath, England (Cook).

Corresponding Author: Michael J. Brenner, MD, University of Michigan Medical
School, 1500 E Medical Center Dr, 1903 Taubman Center SPC 5312, Ann Arbor,
MI 48104 (mbren@med.umich.edu).

Letters

1502 JAMA April 19, 2022 Volume 327, Number 15 (Reprinted) jama.com

© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Gakko Hojin Jikei Daigaku User  on 04/19/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2022.4356?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2022.4356
mailto:emily.adhikari@utsouthwestern.edu
https://dx.doi.org/10.15585/mmwr.mm7104e4
https://dx.doi.org/10.15585/mmwr.mm7104e4
https://dx.doi.org/10.1016/j.ajog.2021.09.008
https://s3.amazonaws.com/cdn.smfm.org/media/2734/SMFM_COVID_Management_of_COVID_pos_preg_patients_2-2-21_(final).pdf
https://s3.amazonaws.com/cdn.smfm.org/media/2734/SMFM_COVID_Management_of_COVID_pos_preg_patients_2-2-21_(final).pdf
https://s3.amazonaws.com/cdn.smfm.org/media/2734/SMFM_COVID_Management_of_COVID_pos_preg_patients_2-2-21_(final).pdf
https://dx.doi.org/10.1128/JCM.02226-20
https://dx.doi.org/10.1016/S2352-4642(20)30342-4
https://dx.doi.org/10.1016/S2352-4642(20)30342-4
https://dx.doi.org/10.1038/s41586-022-04479-6
mailto:mbren@med.umich.edu
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2022.2710


Conflict of Interest Disclosures: Dr Cook reported that his hospital has
received airway equipment for evaluation or research at cost or for free; he also
reported meetings with 2 airway device manufacturers (Storz and Covidien) in
2015, for which he received no payments. No other disclosures were reported.

1. Driver BE, Semler MW, Self WH, et al; BOUGIE Investigators and Pragmatic
Critical Care Research Group. Effect of use of a bougie vs endotracheal tube
with stylet on successful intubation on the first attempt among critically ill
patients undergoing tracheal intubation: a randomized clinical trial. JAMA. 2021;
326(24):2488-2497. doi:10.1001/jama.2021.22002

2. Cook TM, Woodall N, Frerk C, eds. 4th National Audit Project
of the Royal College of Anaesthetists and the Difficult Airway Society: Major
Complications of Airway Management in the United Kingdom: Report and
Findings. National Audit Projects. Published March 2011. Accessed February 16,
2022. https://www.nationalauditprojects.org.uk/downloads/NAP4%20Full%
20Report.pdf

3. Hounsome J, Nicholson A, Greenhalgh J, Cook TM, Smith AF, Lewis SR.
Nitrous oxide-based versus nitrous oxide-free general anaesthesia and
accidental awareness during general anaesthesia in surgical patients.
Cochrane Database Syst Rev. 2016;(8):CD011052. doi:10.1002/14651858.
CD011052.pub2

4. Apfelbaum JL, Hagberg CA, Connis RT, et al. 2022 American Society
of Anesthesiologists practice guidelines for management of the
difficult airway. Anesthesiology. 2022;136(1):31-81. doi:10.1097/ALN.
0000000000004002

5. Mark L, Lester L, Cover R, Herzer K. A decade of difficult airway response
team: lessons learned from a hospital-wide difficult airway response
team program. Crit Care Clin. 2018;34(2):239-251. doi:10.1016/j.ccc.
2017.12.008

To the Editor The BOUGIE trial1 showed that rates of success-
ful first-attempt intubations with use of a bougie vs endo-
tracheal tube with stylet were comparable during tracheal
intubation for critically ill adults. However, we believe that
the difference between the suitability of various laryngo-
scopes used with a bougie or a stylet could have affected the
study results.

Table 2 in the article shows that 3 types of video laryngo-
scopes were used in this trial, and of all intubations, approxi-
mately 50% were performed with Storz C-MAC, 15% with
McGrath MAC, and 7% with Glidescope. Although video
laryngoscopes are beneficial for laryngeal visualization, tube
delivery to the glottis is often difficult because of the non-
alignment of oral, pharyngeal, and laryngeal axes, which
forces the tube tip to pass around an acute angle to enter the
larynx. However, since the Storz video laryngoscopes,
including C-MAC and its antecedent (V-MAC), use the same
Macintosh laryngoscope blade as direct laryngoscopy, they
can decrease the need for stylet use.2 On the other hand,
McGrath MAC and Glidescope are inserted in the midline and
advanced over the tongue, requiring stylet use.2

A previous randomized study showed that among
patients with normal airways, Storz V-MAC had a higher
first-pass successful intubation rate and a lower requirement
for stylet use than McGrath MAC or Glidescope.2 In another
randomized study of tracheal intubation for patients with
obesity, 76% of the McGrath MAC group and 60% of the
Glidescope group required stylet use, compared with only
10% of the Storz V-MAC group.3 Because the tongue tends to
block smooth passage of a bougie, a bougie is not useful dur-
ing indirect laryngoscopy with hyperangulated blades. The
McGrath blade has a more significant anterior bend com-
pared with the standard Macintosh blade and requires a tra-

cheal tube with stylet.4 Moreover, the instruction manual for
the McGrath MAC X-blade, which is used for difficult intuba-
tions, does not recommend bougie use.

In the BEAM trial,5 which investigated the use of a bou-
gie vs endotracheal tube and stylet on first-attempt intuba-
tion success among patients with difficult airways undergo-
ing emergency intubation, more than 95% of intubations
were performed with Storz C-MAC, which can be used with
either a bougie or a stylet. We are therefore concerned about
the higher percentage of stylet-favored video laryngoscopes
(McGrath MAC and Glidescope) used during intubation in
the BOUGIE trial.
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In Reply We agree with Dr Brenner and colleagues that the
safe performance of emergency tracheal intubation involves
both technical aspects (eg, glottic visualization) and non-
technical aspects (eg, protocols, teamwork).1 Multicenter
randomized clinical trials should rigorously examine the
drugs (eg, choice of induction agent), devices (eg, video
laryngoscopes), techniques (eg, use of positive pressure
ventilation for preoxygenation), and processes (eg, operator
training and teamwork) used in emergency tracheal intuba-
tion to improve care and outcomes for critically ill adults.

Dr Kida and colleagues inquire about use of a stylet with
different laryngoscope blade shapes. Historically, use of
a stylet varied by region and operator training, with some op-
erators believing that stylets were unnecessary and poten-
tially harmful. However, a recent large trial demonstrated that
use of a stylet safely increased the likelihood of successful
intubation.2 Therefore, operators using a standard-geometry
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laryngoscope blade (ie, Macintosh or Miller) should use
a stylet or a bougie for all intubation attempts, and oper-
ators using a hyperangulated laryngoscope blade should use
a rigid stylet.3

The studies referenced by Kida and colleagues involved
the hyperangulated Glidescope Ranger or hyperangulated
McGrath Series 5, which are hyperangulated laryngoscope
blades designed to be used with a rigid stylet.3 The BOUGIE
trial4 excluded intubations using such hyperangulated
blades. Only intubations using standard-geometry blades (in
this trial, Storz C-MAC Macintosh, Glidescope MAC, and
McGrath MAC blades) were eligible for use in our study.4

Although these 3 video laryngoscope blades differ slightly in
shape and ability to create a straight path for tube or bougie
passage, they are sufficiently comparable that the concerns
raised by Kida and colleagues are not relevant to our trial.
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Selection, Effectiveness, and Adverse Effects
of Contraception
To the Editor A recent Review1 discussed the importance of
an evidence-based approach and careful consideration of
various factors when selecting optimal contraception. The
authors identified oral contraceptive pills as the most com-
monly used reversible contraceptive and discussed some
aspects of effectiveness and risks of these medications.
Regarding cardiovascular risks, while the authors listed
untreated hypertension as a contraindication for combined
hormonal contraceptives (CHCs), they did not discuss that
CHCs are US Medical Eligibility Criteria for Contraceptive
Use (MEC) category 3 or 4 regardless of blood pressure con-
trol. These recommendations from the Centers for Disease
Control and Prevention classify CHCs as a method for which

the risks mostly or entirely outweigh potential benefits for
all women with hypertension. In addition, prior studies
have shown that individuals with hypertension taking CHCs
are at higher risk of acute myocardial infarction than those
with hypertension who do not use CHCs.2 Furthermore,
women taking CHCs without hypertension at baseline had a
higher risk of developing hypertension compared with
women who never used CHCs in 4 years of follow-up.3 Addi-
tionally, 2 cross-sectional studies showed that women with
hypertension who used CHCs had higher systolic and dia-
stolic blood pressure compared with those who did not use
CHCs.2 In contrast, progestin-only pills and long-acting con-
traceptive methods, which are MEC category 1 or 2, provide
a safe alternative for women with hypertension, regardless
of blood pressure control. Long-acting progestin-only or
copper intrauterine devices and subdermal implants are
also more effective contraceptives than CHCs, with less than
1 pregnancy per 100 individuals per year.1

Unintended pregnancy remains high (45%) in the US, mak-
ing contraceptive shared decision-making important for
women with hypertension.4 Preventing unintended preg-
nancy allows time to switch to pregnancy-appropriate anti-
hypertensive medication and avoids unnecessary adverse ma-
ternal and fetal outcomes.5 Women with hypertension have
high incidences of preeclampsia (26%), preterm birth (28%),
and perinatal death (4%).5 Therefore, we believe that the as-
sociation between hypertension and CHCs, which raise blood
pressure and increase risk of cardiovascular disease, should
be stressed beyond stating that women with untreated hyper-
tension are ineligible for CHCs. When selecting optimal con-
traceptive methods for a woman with hypertension, weigh-
ing the cardiovascular risks of CHCs should be a priority,
especially because other safe and effective contraceptive meth-
ods are available.
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