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JAMA | Original Investigation

Video Laryngoscopy vs Direct Laryngoscopy for Endotracheal Intubation
in the Operating Room

A Cluster Randomized Clinical Trial

Kurt Ruetzler, MD; Sergio Bustamante, MD; Marc T. Schmidt; Federico Almonacid-Cardenas, MD;
Andra Duncan, MD; Andrew Bauer, MD; Alparslan Turan, MD; Nikolaos J. Skubas, MD; Daniel I. Sessler, MD;
for the Collaborative VLS Trial Group

Table 2. Treatment Effect on the Primary and Secondary Outcomes

Outcome
Primary outcome

Intubation attempts per patient, No. (%)

Negative binomial regression

Wilcoxon-Mann-Whitney, median (IQR)
Including all exclusions due to COVID-19,

staff preferences, educational purpos

Secondary outcome, No. (%)
Intubation failure

Composite injury

Airway injury”

Dental injury"
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Video laryngoscopy Di
(n =4413) (n

JAMA. 2024;331(15):1279-1286.
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rect laryngoscopy Treatment effect estimate

= 4016) (95% C1)?

4336 (98.3) 3710 (92.4)

1(1-1)
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41(0.93) 42(1.1) 0.87(0.48-1.58)¢
40(0.9) 40(1.0) 0.89 (0.46-1.72)°
1(0.02) 2(0.05) 0.49 (0.08-3.00)¢
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The NEW ENGLAND JOURNAL of MEDICINE

Table 3. Outcomes of Tracheal Intubation.

Video Direct Absolute Difference
Laryngoscope Laryngoscope or Median Difference
Outcome (N=705) (N=712) (95% Cl)*

ORIGINAL ARTICLE Primary outcome: successful intubation on first attempt — no. (%) 600 (85.1) 504 (70.8) 14.3 (9.9t0 18.7)F

Secondary outcome: severe complication during intubation — 151 (21.4) 149 (20.9) 0.5 (-3.9t0 4.9)
no. (%)

Peripheral oxygen saturation <80% — no./total no. (%)§ 64/658 (9.7) 69/659 (10.5) -0.7 (-4.21t0 2.7)

Vldeo versus DlreCt Laryngoscopy for Systolic blood pressure <65 mm Hg — no./total no. (%) 20/624 (3.2) 29/644 (4.5) -1.3 (-3.6t0 1.0)
Tracheal Intubatlon Of Crltlcally Ill Adults New or increased use of vasopressors — no. (%) 91 (12.9) 87 (12.2) 0.7 (-2.9t0 4.3)

Cardiac arrest not resulting in death— no. (%) 2(0.3) 0 0.3 (-0.3t0 0.8)
M.E. Prekker, B.E. Driver, S.A. Trent, D. Resnick-Ault, K.P. Seitz, D.W. Russell, Cardiac arrest resulting in death— no. (%) 1(0.1) 3 (0.4) -0.3 (-1.0t0 0.4)
J.P. Gaillard, A.JA Latimer, S.A. Ghamande, KW. Gibbs, D.J. Vonderhaar, Exploratory procedural outcomes
M.R. Whitson, C.R. Barnes, J.P. Walco, I.S. Douglas, V. Krishnamoorthy, Median duration of intubation (IQR) — sec{ 38 (26-60) 46 (30-83) -8 (-12to -4)
A. Dagan, J.J. Bastman, B.D. Lloyd, S. Gandotra, J.K. Goranson, S.H. Mitchell, Successful intubation on first laryngoscope blade insertion — 636/704 (90.3) 546/706 (77.3) 13.0 (9.1t0 16.9)
H.D. White, ).A. Palakshappa, A. Espinera, D.B. Page, A. Joffe, S.J. Hansen, no. total no. (%)}
C.G. Hughes, T. George, ).T. Herbert, N.I. Shapiro, S.G. Schauer, B.J. Long Successful intubation on first attempt without occurrence of a 484 (68.7) 420 (59.0) 9.7 (4.5t0 14.8)
. g y ' y = severe complication — no. (%)**
B. Imhoff, L. Wang, J.P. Rhoads, K.N. Womack, D.R. Janz, W.H. Self, T.W. Rice,
A.A. Ginde, ].D. Casey, and M.W. Semler, for the DEVICE Investigators
and the Pragmatic Critical Care Research Group*

Reason for intubation failure on first attempt— no. (%)
Inadequate view of vocal cords 26 (3.7) 123 (17.3) -13.6 (-16.8 to -10.3)
Inability to insert an endotracheal tube or bougie 49 (7.0) 51(7.2) 0.2 (-3.0t0 2.6)
Other 17 (2.4) 24 (3.4) 1.0 (-2.8t0 0.9)

I C U —t‘-‘ l-: *ﬁ I-: é = ( j—é E ﬁ ’ﬁA % % Explora::; :F;:tr:iitcomes — no. (%) it e Pt

Esophageal intubation 6 (0.9) 9(1.3) 0.4 (-1.6t0 0.8)
Injury to teeth 3 (0.4) 2(0.3) 0.1 (-0.6t0 0.9)

S — Operator-reported aspiration 7 (1.0) 12 (1.7) -0.7 (-2.0t0 0.6)
; 1 M% EE&E Exploratory clinical outcomesii

Median ICU-free days (IQR) 20 (0-25) 19 (0-24) 1(-1t03)
Median ventilator-free days (IQR) 24 (0-26) 23 (0-26) 1(0to2)

*& u{% iﬁ' In-hospital death — no. (%)

Within 1 hr after randomization(§ 15 (2.1) 27 (3.8) -17 (-3.6100.2)
o = > &’
Yl [ElfEE R IhER

Within 28 days after randomization 184 (26.1) 191 (26.8) -0.7 (-5.5t0 4.0)

N Engl J Med 2023;389:418-29
HIEIEERINRIIET A HEERFRBES5.1%. EikMxEAH 70.8%
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Intubation Competence During
Neonatal Fellowship Training

Peter Evans, MD,? Justine Shults, PhD,” Danielle D. Weinberg, MPH, Natalie Napolitano, MPH, RRT-NPS,%¢

Anne Ades, MD, MEd,® Lindsay Johnston, MD, MEd," Orly Levit, MD," Brianna Brei, MD2" Jeanne Krick, MD,®

Taylor Sawyer, DO, MEd 8 Kristen Glass, MD," Michelle Wile, MSN, NNP-BC,' Janice Hollenberg, MS] Jennifer Rumpel, MD/
Ahmed Moussa, MD, MMEd,* Alexandra Verreault, BSc, Ayman Abou Mehrem, MD, MSc,™ Alexandra Howlett, MD,™
Julie McKanna, RRT,™ Akira Nishisaki, MD, MSCE,** Elizabeth E. Foglia, MD, MSCE®*

PEDIATRICS Volume 148, number 1, July 2021
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ORIGINAL ARTICLE

Video versus Direct Laryngoscopy for

Urgent Intubation of Newborn Infants

Lucy E. Geraghty, M.B., Emma A. Dunne, M.B., Ph.D.,
Caitriona M. Ni Chathasaigh, M.B., Akke Vellinga, Ph.D., Niamh C. Adams, M.B.,
Eoin M. O’Currain, M.B., Ph.D., Lisa K. McCarthy, M.B., Ph.D., and
Colm P.F. O’'Donnell, M.B., Ph.D.

N Engl J Med. 2024 May 5
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Method

Trial Design
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Inclusion ctriteria
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Randomization
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Outcomes

primary outcome
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Outcomes

secondary outcome
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Statistical analysis

Sample size
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Statistical analysis
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esults

246 Neonates undergoing first intubation
at NMH were assessed for eligibility

S Were ineligible before birth
2 Had a cleft palate
1 Had a craniofacial anomaly
1 Had an intracranial tumor abutting airway
1 Had family decline to participate

241 Were eligible

15 Did not undergo randomization

' E A R EEEEE 1 074,

was present ™ XL N
1 Had a clinician with a device preference EI *& u{% EE gﬁ' 1 O 7 1§IJ z ’\ %ﬂ A
2

115 Were assigned to undergo 111 Were assigned to undergo
video laryngoscopy direct laryngoscopy

8 Were excluded

1 Had‘ improved clinically and was 4 Were excluded because deferred
not intubated consent was not obtained
7 Were excluded because deferred

consent was not obtained

107 Were included in the primary 107 Were included in the primary
intention-to-treat analysis intention-to-treat analysis

Figure 1. Screening, Randomization, and Analysis.
NMH denotes National Maternity Hospital.




Table 1. Characteristics of the Neonates at Trial Entry.*

Video-Laryngoscopy Group  Direct-Laryngoscopy Group

(N=107) (N=107)
Gestational age at birth A ~ ‘ |
Median (IQR) — wk 29.6 (26.6-34.1) 28.4 (26.3-34.7) ® i & El W E 1 O O O g *
e :i AR %X,
Distribution — no. (%)
<32 wk 73 (68) 71 (66) . I E * ’ i E¥ S R
O BEIIHEIZERL
>35 wk 21 (20) 26 (24)
Birth weight
Median (IQR) —g 1340 (755-2400) 1250 (810-2460)
1000 g — no. (% 45 (42 45 (42
8 : . 43%DSTERE28 K. 67%
Cesarean section 75 (70) 71 (66)
Vaginal 32 (30) 36 (34) ~ r 23
Female sex — no. (%) 44 (41) 54 (50) 3 2 IH * ~ﬁ
Multiple birth — no. (%) 22 (21) 26 (24) /
Median age at intubation (IQR) — hr:min 1:51 (0:07-9:21) 3:41 (0:05-20:30)
Intubation performed within 24 hr after birth — no. (%) 92 (86) 84 (78.5)
First intubation for infant — no. (%) 105 (98) 101 (94)
Location of intubation procedure — no. (%) o 2 9 / b\ ﬁﬁﬁiﬁ Fﬁ 7 1 ﬁ\ N I C U
Delivery room 38 (36) 25 (23)
Neonatal intensive care unit 69 (64) 82 (77) ’I:q
NS —
Medications administered before intubation — no. (%) 67 (63) 80 (75) 2 *ﬁ E é *l' 7:_
Fentanyl, atropine, and suxamethonium 63 (59) 79 (74)
Morphine, atropine, and suxamethonium 2(2) 1(1)
Morphine and atropine 1(1) 0
Fentanyl 1(1) 0
Respiratory support before intubation — no. (%) o 6 9 / b\ *E \_ % ﬁl] *x 5 E

None
Mask PPV
Nasal cannula oxygen
NCPAP
Mechanical ventilation
Fraction of inspired oxygen at time of randomization
Stylet used during first attempt — no. (%)
Role of clinician who made first attempt — no. (%)
Doctor training in pediatrics
Doctor training in neonatology

Neonatologist

9 (3)
25 (23)
1(1)
72 (67)
0
0.66+0.29
103 (96)

67 (63)
31 (29)
9(8)

3(3)
27 (25)
3(3)
72 (67)
22t
0.65:0.28
105 (98)

68 (64)
36 (34)
3(3)

[F7z

* Plus—minus values are means +SD. Percentages may not total 100% because of rounding. IQR denotes interquartile
range, NCPAP nasal continuous positive airway pressure, PPV positive-pressure ventilation.

T Two infants who had undergone ventilation before they were transferred to the National Maternity Hospital (NMH)
had unplanned extubations and were reintubated at NMH (first intubation at our institution).
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Results

Primary outcome

Table 2. Outcomes of Endotracheal Intubation.

Video-Laryngoscopy Group Direct-Laryngoscopy Group

Outcome (N=107)

Primary outcome: successful intubation on first attempt
(overall)

No. of patients 79
Percentage of patients (95% Cl) 74 (66-82)
P value for video laryngoscopy vs. direct laryngoscopy <0.001
Primary outcome according to subgroup analyses™
Gestational age at birth <32 wk
No. of patients/total no. 53/73
Percentage of patients (95% Cl) 73 (62-83)
Birth weight <1000 g
No. of patients/total no. 32/45
Percentage of patients (95% Cl) 71 (58-84)
Location of intubation procedure
Delivery room
No. of patients/total no. 24/38
Percentage of patients (95% Cl) 63 (49-79)
Neonatal intensive care unit
No. of patients/total no. 55/69
Percentage of patients (95% Cl) 80 (70-89)

(N=107)

48
45 (35-54)

24/71
34 (23-45)

13/45

29 (16-42)

9/25

36 (17-55)

39/82
48 (36-58)

* All subgroup analyses are post hoc. The widths of the 95% confidence intervals have not been adjusted for multiplicity,
and they should not be used in place of hypothesis testing.
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Results

Secondary outcome & Adverse events

Table 3. Secondary Outcomes and Adverse Events.

Outcome

Oxygen saturation
No. of patients assessed

Median lowest oxygen saturation during procedure
(95% Cl) — %

<90% — % of patients*

<80% — % of patients*

<70% — % of patients*
Heart rate

Median lowest heart rate during procedure (95% Cl)
— beats/min

Heart rate <100 beats/min (95% Cl) — % of pa-
tients*

Heart rate <60 beats/min (95% Cl) — % of patients*

Chest compression administration (95% Cl) — % of
patients*

Epinephrine administration (95% Cl) — % of patients*
Oral trauma (95% Cl) — % of patients*

Median no. of attempts to achieve successful intubation
(95% Cl)

Median duration of successful first attempt (95% Cl)
— sec

Median duration of all successful attempts (95% Cl)
— sec

Crossover to alternative device
No. of patients assessed
Percentage of patients (95% Cl)

ETT tip in correct position on chest radiography
No. of patients assessed

Percentage of patients (95% Cl)

This outcome was added post hoc. The widths of the 95% Cls have not been adjusted for multiplicity, and they should
not be used in place of hypothesis testing.

" The endotracheal tube (ETT) tip was considered to be in the correct position if it was between the upper border of the
first thoracic vertebra and the lower border of the second thoracic vertebra (T1 to T2).

Video-Laryngoscopy Group

(N=107)

98
74 (65-78)

74 (65-82)
61 (52-71)
45 (35-55)

153 (148-158)

14 (7-21)

6 (1-11)
6 (2-11)

3 (0-6)
0 (0-3)
1(1-1)

61 (52-66)

60 (52-65)

99
3 (0-6)

105
53 (44-63)

Direct-Laryngoscopy Group

(N=107)

100
68 (62-74)

90 (84-96)
75 (66-34)
53 (43-63)

148 (140-156)

14 (7-21)

8 (3-13)
5 (1-9)

1 (0-3)
1 (0-4)
2 (1-2)

51 (43-60)

49 (42-53)

99
29 (20-38)

105
50 (40-59)
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Results

Secondary Outcome
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Discussion
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Limitation
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