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Definitions of complications associated with tracheal intubation

Moderate complications (3, 4):
· esophageal intubation
· dental breakage
· operator-reported aspiration
· laryngeal injury
· agitation
· arrythmia (supraventricular or ventricular arrhythmia with a pulse rhythm that required therapy)

Severe complications (1):
· profound hypoxemia (lowest SpO2<80%)
· cardiovascular collapse defined as systolic blood pressure (SBP) less than 65mmHg or recorded at least once or less than 90mmHg lasting 30 minutes despite 500-1,000mL of fluid loading (crystalloids or colloids solutions) or requiring introduction or increasing doses by more than 30% of vasoactive support
· cardiac arrest
· death during intubation



Table S1. Details of included individual studies. List of abbreviations: ICU = Intensive care unit.


	
	De Jong et al. 
AJRCCM 2013 (1)
n = 902
	De Jong et al.
ICM 2021 (2)
n = 967
	Godet et al.
NCT05059067
n = 270

	Type of study
	Prospective multicenter study
	Multicenter randomized controlled trial
	Prospective multicenter study

	Purpose 
	To develop and validate a simplified score for identifying
patients with difficult intubation in the ICU and to report related
complications
	To investigate the effect of the routine use of a stylet during tracheal intubation on first‐attempt intubation success compared to the regular use of Macintosh laryngoscope without any stylet in critically ill patients

	To compare first-attempt intubation rates between Macintosh laryngoscope blade No 3 or 4 in critically
ill patients

	Endpoints
	Difficult intubation
	First‐attempt intubation success rate 
	First‐attempt intubation success rate

	Included patients
	1,000 consecutive intubations from 42 ICUs were used to develop a simplified score of difficult intubation, which was then validated
externally in 400 consecutive intubation procedures from 18 other ICUs
	999 consecutive intubation procedures with standard Macintosh laryngoscope were included, 501 (50%) in tracheal
tube + stylet group and 498 (50%) in tracheal tube alone group 

	236 non-selected consecutive intubation procedures with standard Macintosh laryngoscope were included from 5 ICUs





Table S2. Baseline difficult intubation criterion of patients. Data are presented as number (percentage). A p<0.05 is considered statistically significant. List of abbreviations: DI: difficult intubation; OSA: obstructive sleep apnea.

	
	Overall 
(n=2139)
	Macintosh blade No 3
(n=629)
	Macintosh blade No 4
(n=1510)
	p

	Thyro-mental distance, n(%)
	
	
	
	0.0001*

	> 65 mm
	475/1099 (43.2)
	236/363 (65.0)
	388/736 (52.7)
	

	< 65 mm
	624/1099 (56.8)
	127/363 (35.0)
	348/736 (47.3)
	

	Mouth opening, n(%)
	
	
	
	0.86

	> 35 mm
	1585/1773 (89.4)
	447/501 (89.2)
	1138/1272 (89.5)
	

	< 35 mm
	188/1773 (10.6)
	54/501 (10.8)
	134/1272 (10.5)
	

	Cervical spine limited mobility, n(%)
	
	
	
	0.004*

	No
	1546/1690 (91.5)
	463/490 (94 .5)
	1083/1200 (90.3)
	

	Yes
	144/1690 (8.5)
	27/490 (5.5)
	117/1200 (9.8)
	

	Retrognathy, n(%)
	
	
	
	0.04

	No
	242/246 (98.4)
	187/188 (99.5)
	55/58 (94.8)
	

	Yes
	4/246 (0.6)
	1/188 (0.5)
	3/58 (5.2)
	

	History of DI, n(%)
	
	
	
	0.28

	No
	1129/1232 (91.6)
	381/410 (92.9)
	748/822 (91.0)
	

	Yes
	103/1232 (8.4)
	29/410 (7.1)
	74/822 (9.0)
	

	OSA syndrome, n(%)
	
	
	
	0.02*

	No
	1553/1715 (90.6)
	473/508 (93.1)
	1080/1207 (89.5)
	

	Yes
	162/1715 (9.4)
	35/508 (6.9)
	127/1207 (10.5)
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Table S3. Operators of first direct laryngoscopy. Data are presented as number (percentage). A p<0.05 is considered statistically significant. DL: direct laryngoscopy.


	
	Overall 
(n=2139)
	Macintosh blade No 3
(n=629)
	Macintosh blade No 4
(n=1510)
	p

	Clinician performing first DL, n(%)
	
	
	
	<0.0001*

	Anesthesiology nurse
	36/2113 (1.7)
	5/612 (0.8)
	31/1501 (2.1)
	0.04*

	Physician
	569/2113 (26.9)
	249/612 (40.7)
	320/1501 (21.3)
	<0.0001*

	Anesthesiology
	332/2113 (15.7)
	232/612 (37.9)
	220/1501 (14.7)
	<0.0001*

	Resident
	1508/2113 (71.4)
	358/612 (58.5)
	1150/1501 (76.6)
	<0.0001*

	Anesthesiology
	994/2113 (47.0)
	287/612 (46.9)
	443/1501 (29.5)
	<0.0001*

	On call intubation, n(%)
	1089/2135 (51.0)
	323/627 (51.5)
	766/1508 (50.8)
	0.76





Table S4. Conditions of preoxygenation, anesthesia induction and conditions of intubation according to Macintosh blade sizes. Data are presented as number (percentage). A p<0.05 is considered statistically significant. List of abbreviations: NIV: non-invasive ventilation.


	
	Overall
(n=2139)
	Macintosh blade No 3
(n=629)
	Macintosh blade No 4
(n=1510)
	p

	Pre-oxygenation, n(%)
	
	
	

	Yes
	2064/2132 (96.8)
	607/626 (96.5)
	1457/1506 (96.8)
	0.89

	NIV
	950/2056 (46.2)
	305/606 (48.5)
	645/1450 (44.5)
	0.02*

	Macintosh metal blade, n(%)
	1758/2079 (84.6)
	534/599 (89.1)
	1224/1480 (82.7)
	0.0002*

	Sellick maneuver, n(%)
	686/2106 (32.6)
	251/625 (40.2)
	435/1481 (29.4)
	<0.0001*

	Laryngeal pressure, n(%)
	509/2106 (24.2)
	156/625 (25.0)
	353/1481 (23.8)
	0.58

	Stylet, n(%)
	487/1237 (39.4)
	109/415 (26.3)
	378/822 (46.0)
	<0.0001*



Table S5 

	
	Overall
(n=2139)
	Macintosh blade No 3
(n=629)
	Macintosh blade No 4
(n=1510)
	p

	Tube size, n(%)
	
	
	
	0.006*

	6
	4/2110 (0.2)
	0/618
	4/1492 (0.3)
	

	6.5
	25/2110 (1.2)
	10/618 (1.6)
	15/1492 (1.0)
	

	7
	239/2110 (11.3)
	83/618 (13.4)
	156/1492 (10.5)
	

	7.5
	1159/2110 (54.9)
	306/618 (49.5)
	853/1492 (57.2)
	

	8
	641/2110 (30.4)
	205/618 (33.2)
	436/1492 (29.2)
	

	8.5
	41/2110 (1.9)
	12/618 (1.9)
	29/1492 (1.9)
	

	9
	2/2110 (0.1)
	2/618 (0.3)
	0/1492
	

	Use of hypnotics for induction, n(%)
	
	
	
	<0.0001*

	Propofol
	116/1243 (9.3)
	31/417 (7.4)
	85/826 (10.3)
	

	Ketamine
	896/1243 (72.1)
	341/417 (81.8)
	555/826 (67.2)
	

	Etomidate
	200/1243 (16.1)
	29/417 (7.0)
	171/826 (20.7)
	

	Thiopental
	4/1243 (0.3)
	2/417 (0.5)
	2/826 (0.2)
	

	None
	27/1243 (2.2)
	14/417 (3.4)
	13/826 (1.6)
	

	Opioids, n(%)
	
	
	
	0.03*

	Sufentanyl
	17/1231 (1.4)
	1/415 (0.2)
	16/816 (2.0)
	

	Fentanyl
	5/1231 (0.4)
	0
	5/816 (0.6)
	

	Remifentanil
	7/1231 (0.6)
	4/415 (1.0)
	3/816 (0.4)
	

	Morphine
	1/1231 (0.1)
	0
	1/816 (0.1)
	

	None
	1201/1231 (97.6)
	410/415 (98.8)
	791/816 (96.9)
	

	Neuromuscular blocking agents, n(%)
	
	
	
	<0.0001*

	Suxamethonium
	654/1213 (53.9)
	281/410 (68.5)
	373/803 (46.5)
	

	Cisatracurium
	11/1213 (0.9)
	4/410 (1.0)
	7/803 (0.9)
	

	Rocuronium
	531/1213 (43.8)
	115/410 (28.1)
	416/803 (51.8)
	

	Atracurium
	4/1213 (0.3)
	0
	4/803 (0.5)
	

	None
	13/1213 (1.1)
	10/410 (2.4)
	3/803 (0.4)
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Table S6. Alternatives used in case of first-attempt failure in ICU. Data are presented as number (percentage). A p<0.05 is considered statistically significant.

	
	Overall
(n=529)
	Macintosh blade No 3
(n=126)
	Macintosh blade No 4
(n=403)
	p

	Number of laryngoscopies conducted by first-operator
	

	
	2 [2-2]
	2 [2-2]
	2 [2-2]
	0.02*

	
	2.2  0.7
	2.1  0.7
	2.3  0.7
	

	Use of supplementary devices
	46/502 (9.2)
	12/123 (9.8)
	34/379 (9.0)
	0.86

	Long bougie
	27/502 (5.4)
	9/123 (7.3)
	18/379 (4.8)
	

	Stylet
	19/502 (3.8)
	3/123 (2.4)
	16/379 (4.2)
	

	Change of "technic"
	24/502 (4.8)
	5/123 (4.1)
	19/379 (5.0)
	0.81

	Videolaryngoscope
	22/502 (4.4)
	5/123 (4.1)
	17/379 (4.5)
	

	Supraglottic device
	2/502 (0.4)
	0
	2/379 (0.5)
	

	Need of a second operator 
	182 (34.4)
	57 (45.2)
	125 (31.0)
	0.004*

	Salvage cricothyroïdotomy
	1 (0.2)
	0
	1 (0.3)
	>0.99

	
	
	
	
	




Table S7. Rates of moderate and severe complications. Data are presented as number (percentage). List of abbreviations: CI confidence interval. A p<0.05 is considered statistically significant.
	
	Overall
(n=2139)
	Macinosh blade No 3
(n=629)
	Macintosh blade No 4
(n=1510)
	Relative risk (95%CI)
	p

	All complications
	824 (38.5)
	229 (36.4)
	599 (39.7)
	0.91 (0.79-1.04)
	0.17

	Moderate complications
	196 (9.2)
	55 (8.7)
	141 (9.3)
	0.95 (0.75-1.19)
	0.74

	Esophageal intubation
	74 (3.5)
	19 (3.0)
	55 (3.6)
	0.87 (0.58-1.25)
	

	Tooth injury
	8 (0.4)
	3 (0.5)
	5 (0.3)
	1.28 (0.47-2.38)
	

	Aspiration
	51 (2.4)
	16 (2.5)
	35 (2.3)
	1.07 (0.69-1.55)
	

	Laryngeal injury
	61 (2.9)
	14 (2.2)
	47 (3.1)
	0.78 (0.48-1.19)
	

	Agitation
	7 (0.3)
	2 (0.3)
	5 (0.3)
	0.97 (0.28-2.19)
	

	Arrythmia
	27 (1.3)
	10 (1.6)
	17 (1.1)
	1.26 (0.73-1.92)
	

	Severe complications
	632 (29.6)
	174 (27.7)
	458 (30.3)
	0.91 (0.79-1.06)
	0.23

	Hypoxemia
	292 (13.7)
	83 (13.2)
	209 (13.8)
	0.96 (0.79-1.16)
	

	Cardiovascular collapse
	431 (20.2)
	112 (17.8)
	319 (21.1)
	0.86 (0.72-1.02)
	

	Cardiac arrest
	33 (1.5)
	12 (1.9)
	21 (1.4)
	1.24 (0.75-1.86)
	

	Death
	0
	0
	0
	
	





Table S8. Models created from IPTW method. Coefficient represents the percentage difference of first attempt success rates between Macintosh blade size No3 and No4 groups. §De Jong et al. Am J Respir Crit Care Med. 2013. DL: direct laryngoscopy; IPTW: inverse probability of treatment weighting; NIV: non-invasive ventilation; NMBA: neuromuscular blocking agent; preox: preoxygenation.

	Model
	Patient’s sex
	Patient’s height
	Intubation indication
	MACOCHA§ score > 3
	Operator
	Tube size
	Hypnotic
	NMBA
	NIV preox.
	Stylet
	Coefficient
	Lower limit
	Upper limit
	First DL success with blade No3 (%)
	First DL success with blade No4 (%)
	p

	N°1
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	0.0435
	-0.0386
	0.1253
	77.5
	73.1
	0.3

	N°2
	
	
	X
	
	X
	X
	X
	
	
	
	0.0647
	0.0024
	0.1269
	79.6
	73.1
	0.042

	N°3
	
	
	X
	
	X
	X
	X
	
	X
	
	0.0589
	-0.0071
	0.1249
	78.9
	73.0
	0.08

	N°4
	
	
	X
	
	X
	X
	X
	
	X
	X
	0.0677
	-0.0011
	0.1365
	79.4
	72.6
	0.054

	N°5
	
	
	X
	
	X
	X
	X
	
	
	X
	0.0705
	0.0038
	0.1372
	79.8
	72.7
	0.038

	N°6
	
	
	X
	
	X
	X
	
	X
	
	
	0.0832
	0.0273
	0.1391
	81.6
	73.3
	0.004

	N°7
	
	
	X
	
	X
	X
	
	X
	X
	
	0.0799
	0.0215
	0.1384
	81.3
	73.3
	0.007

	N°8
	
	
	X
	
	X
	X
	
	X
	X
	X
	0.0900
	0.0296
	0.1505
	81.9
	72.9
	0.004

	N°9
	X
	X
	X
	X
	
	X
	X
	
	
	
	0.0997
	0.0389
	0.1604
	81.8
	71.8
	0.001

	N°10
	X
	X
	X
	X
	
	X
	X
	
	X
	
	0.0996
	0.0372
	0.1619
	81.7
	71.7
	0.002

	N°11
	X
	X
	X
	X
	
	X
	X
	
	X
	X
	0.1032
	0.0371
	0.1693
	81.5
	71.2
	0.002

	N°12
	X
	X
	X
	X
	
	X
	X
	
	
	X
	0.1026
	0.0375
	0.1677
	81.7
	71.4
	0.002

	N°13
	X
	X
	X
	X
	
	X
	
	X
	
	
	0.1133
	0.0599
	0.1667
	83.9
	72.6
	< 10-4

	N°14
	X
	X
	X
	X
	
	X
	
	X
	X
	
	0.1120
	0.0561
	0.1680
	83.7
	72.5
	< 10-4

	N°15
	X
	X
	X
	X
	
	X
	
	X
	X
	X
	0.1202
	0.0639
	0.1766
	84.0
	72.0
	< 10-4

	N°16
	X
	X
	X
	X
	
	X
	
	X
	
	X
	0.1204
	0.0660
	0.1749
	84.1
	72.1
	< 10-4
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