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[bookmark: _Ref102984766][bookmark: _Hlk102984821][bookmark: _Hlk102984045]Supplemental Table 1. Risk of bias assessment for clinical outcomes reported in randomized controlled trials. 
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RNMB: residual neuromuscular blockade; LOS: length of stay; TOFR: train-of-four ratio; PACU: postanesthesia care unit
Y: yes; N: no; U: unclear; L: low risk of bias; H: high risk of bias.
D1: Randomization: Was the allocation sequence adequately generated?
D2: Was randomization sequence adequately concealed before group assignment?
D3: Was study group allocation adequately hidden from patients and study personnel?
D4: Was study group allocation adequately hidden from outcome assessors?
D5: Were incomplete outcome data addressed (e.g., attrition and exclusions reported, and reasons explained)?
D6: Selective outcome reporting: Is study free of suggestion of selective outcome reporting? Were all pre-specified outcomes reported?
[bookmark: _Hlk102984224]D7: Other sources of bias: Was study free of other potential problems that could put it at high risk of bias?
Supplemental Table 1 (continued). Risk of bias assessment for clinical outcomes reported in randomized controlled trials. 
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RNMB: residual neuromuscular blockade; LOS: length of stay; TOFR: train-of-four ratio; PACU: postanesthesia care unit
Y: yes; N: no; U: unclear; L: low risk of bias; H: high risk of bias.
D1: Randomization: Was the allocation sequence adequately generated?
D2: Was randomization sequence adequately concealed before group assignment?
D3: Was study group allocation adequately hidden from patients and study personnel?
D4: Was study group allocation adequately hidden from outcome assessors?
D5: Were incomplete outcome data addressed (e.g., attrition and exclusions reported, and reasons explained)?
D6: Selective outcome reporting: Is study free of suggestion of selective outcome reporting? Were all pre-specified outcomes reported?
D7: Other sources of bias: Was study free of other potential problems that could put it at high risk of bias?
[bookmark: _Hlk102984283]Supplemental Table 1 (continued). Risk of bias assessment for clinical outcomes reported in randomized controlled trials.  
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RNMB: residual neuromuscular blockade; LOS: length of stay; TOFR: train-of-four ratio; PACU: postanesthesia care unit
Y: yes; N: no; U: unclear; L: low risk of bias; H: high risk of bias.
D1: Randomization: Was the allocation sequence adequately generated?
D2: Was randomization sequence adequately concealed before group assignment?
D3: Was study group allocation adequately hidden from patients and study personnel?
D4: Was study group allocation adequately hidden from outcome assessors?
D5: Were incomplete outcome data addressed (e.g., attrition and exclusions reported, and reasons explained)?
D6: Selective outcome reporting: Is study free of suggestion of selective outcome reporting? Were all pre-specified outcomes reported?
D7:  Other sources of bias: Was study free of other potential problems that could put it at high risk of bias?
[bookmark: _Hlk102988456]Supplemental Table 1 (continued). Risk of bias assessment for clinical outcomes reported in randomized controlled trials.  [image: Table
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RNMB: residual neuromuscular blockade; LOS: length of stay; TOFR: train-of-four ratio; PACU: postanesthesia care unit 
Y: yes; N: no; U: unclear; L: low risk of bias; H: high risk of bias.
D1: Randomization: Was the allocation sequence adequately generated?
D2: Was randomization sequence adequately concealed before group assignment?
D3: Was study group allocation adequately hidden from patients and study personnel?
D4: Was study group allocation adequately hidden from outcome assessors?
D5: Were incomplete outcome data addressed (e.g., attrition and exclusions reported, and reasons explained)?
D6: Selective outcome reporting: Is study free of suggestion of selective outcome reporting? Were all pre-specified outcomes reported?
D7:  Other sources of bias: Was study free of other potential problems that could put it at high risk of bias?
[bookmark: _Hlk102988505]Supplemental Table 1 (continued). Risk of bias assessment for clinical outcomes reported in randomized controlled trials. 
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RNMB: residual neuromuscular blockade; LOS: length of stay; TOFR: train-of-four ratio; PACU: postanesthesia care unit; PONV: postoperative nausea and vomiting
Y: yes; N: no; U: unclear; L: low risk of bias; H: high risk of bias.
D1: Randomization: Was the allocation sequence adequately generated?
D2: Was randomization sequence adequately concealed before group assignment?
D3: Was study group allocation adequately hidden from patients and study personnel?
D4: Was study group allocation adequately hidden from outcome assessors?
D5: Were incomplete outcome data addressed (e.g., attrition and exclusions reported, and reasons explained)?
D6: Selective outcome reporting: Is study free of suggestion of selective outcome reporting? Were all pre-specified outcomes reported?
D7:  Other sources of bias: Was study free of other potential problems that could put it at high risk of bias?
[bookmark: _Hlk109646401]Supplemental Table 2. Risk of bias assessment for clinician-assessed outcomes reported in randomized controlled trials. 
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RNMB: residual neuromuscular blockade; LOS: length of stay; TOFR: train-of-four ratio; PACU: postanesthesia care unit; PONV: postoperative nausea and vomiting 
Y: yes; N: no; U: unclear; L: low risk of bias; H: high risk of bias.
D1: Randomization: Was the allocation sequence adequately generated?
D2: Was randomization sequence adequately concealed before group assignment?
D3: Was study group allocation adequately hidden from patients and study personnel?
D4: Was study group allocation adequately hidden from outcome assessors?
D5: Were incomplete outcome data addressed (e.g., attrition and exclusions reported, and reasons explained)?
D6: Selective outcome reporting: Is study free of suggestion of selective outcome reporting? Were all pre-specified outcomes reported?
D7:  Other sources of bias: Was study free of other potential problems that could put it at high risk of bias?
[bookmark: _Hlk109646418]Supplemental Table 3. ROBINS-I (“Risk Of Bias In Non-randomised Studies - of Interventions”) ratings for observational studies. 
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D1 to D8 ratings — L: Low (clear evidence that all results correspond to intended outcomes, analyses, subgroups); M: Moderate (outcomes consistent with a priori plan and no indication of reporting based on results) S: Serious (high risk among multiple analyses or only subgroup reported); C: Critical (strong suspicion and unreported results substantially different); NI: No information; NA: Not applicable.
Overall risk of bias ratings — L: Low (comparable to well-performed RCT; M: Moderate (sound evidence but cannot be compared to well-performed RCT); S: Serious (has important problems); C: Critical (too problematic to provide useful evidence); NI: No information; NA: Not applicable.
D1: Bias due to confounding.
D2: Bias in selection of participants into the study.
D3: Bias in classification of interventions.
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.
D6: Bias in measurement of outcomes.
D7: Bias in selection of reported results.

[bookmark: _Hlk102989787][bookmark: _Hlk102992329][bookmark: _Hlk109646490]Supplemental Table 4. CLARITY (Clinical Advances through Research and Information Technology) risk of bias ratings for TOFR ≥ 0.9 confirmation at extubation.
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[bookmark: _Hlk102983695]Y: yes; Prob: probably; U: uncertain.
D1: Was selection of exposed and non-exposed cohorts drawn from the same population?
D2: Can we be confident in the assessment of exposure?
D3: Can we be confident that the outcome of interest was not present at start of study?
D4: Did the study match exposed and unexposed for all variables that are associated with the outcome of interest or did the statistical analysis adjust for these prognostic variables?
D5: Can we be confident in the assessment of the presence or absence of prognostic factors?
D6: Can we be confident in the assessment of outcome?
D7: Was the follow up of cohorts adequate?
D8: Were co-interventions similar between groups?
Ratings for domains: definitely yes (low risk of bias); probably yes; probably no; definitely no.
Rating for assessment of bias: low risk of bias for all key domains; unclear risk of bias for one or more key domains; high risk of bias for one or more key domains.
[bookmark: _Hlk109646509]Supplemental Table 5. QUADAS-II (Quality Assessment of Diagnostic Accuracy Studies) for studies of diagnostic performance. 
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D1: Patient selection.
D2: Index test.
D3: Reference standard.
D4: Flow and timing.
[bookmark: _Ref102741359]Supplemental Table 6. Strength of evidence for outcomes following neuromuscular monitoring (evidence obtained from randomized controlled trials unless noted). 
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RNMB: residual neuromuscular blockade; RCT: randomized controlled trial; TOFR: train-of-four ratio; RR: risk ratio; 
GRADE: Grading of Recommendations Assessment, Development and Evaluation; ACCF/AHA: American College of Cardiology Foundation/American Heart Association. 
[bookmark: _Hlk117012468]GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.
2 Not rated as obtained from network meta-analysis agnostic of study design. However, consistency of effects with that from the randomized designs alone could argue for rating up the strength of evidence.
[bookmark: _Ref102741408]
Supplemental Table 6 (continued). Strength of evidence for outcomes following neuromuscular monitoring (evidence obtained from randomized controlled trials unless noted).
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RNMB: residual neuromuscular blockade; RCT: randomized controlled trial; TOFR: train-of-four ratio; RR: risk ratio; 
GRADE: Grading of Recommendations Assessment, Development and Evaluation; ACCF/AHA: American College of Cardiology Foundation/American Heart Association. 
GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.
[bookmark: _Ref112055734]Supplemental Table 7. GRADE domains for strength of evidence ratings relevant to outcomes with neuromuscular monitoring.
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1 Intermediate outcome; sugammadex not used in any trial.
2 Sufficient events given effect size and control incidence.
3 Large effect, but wide prediction interval; too few studies to assess potential publication bias.
4 Three of 4 RCTs report lower mean TOFR in patients monitored clinically vs. qualitatively. One did not detect a difference.
5 Intermediate outcome; sugammadex not used.
6 Estimates have wide confidence intervals.
7 Wide confidence interval but not crossing the decision treatment threshold.
8 Large effect, but wide confidence and prediction intervals; too few studies to assess potential publication bias.
9 Single study cannot assess consistency.
10 Intermediate outcome.
11 Limited number of events.
12 Large effect but based on 2 trials from same investigators; too few studies to assess potential publication bias.
13 Low heterogeneity (I 2 = 25%).
14 Intermediate outcome; sugammadex used in one observational study.
15 Large effects but methodological heterogeneity related to different study designs and TOFR thresholds.
16 Two of 3 RCTs report lower mean TOFR in patients assessed either clinically or qualitatively vs. quantitatively monitoring. One did not detect a difference.
17 Methodological heterogeneity.
18 Limited number of events.
19 Methodological heterogeneity: different thresholds for hypoxia.
20 Deviations from intended interventions.
21 Methodological heterogeneity (one measured at extubation, one in PACU).
22 One study reports higher incidence with clinical assessment; one reported none in either arm.
23 One study defined hypoxia as ≤93% O2; other study did not provide threshold.
[bookmark: _Ref109664495][bookmark: _Ref102742296]

Supplemental Table 8. Results from studies reporting residual neuromuscular blockade for the highest train-of-four ratio threshold reported for train-of-four ratio. Risk ratio (RR) compares the lowest incidence (last monitoring arm) to the prior arm(s).
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AMG: acceleromyography; DBS: double-burst stimulation; EMG: electromyography; OR: operating room; PACU: postanesthesia care unit; PNS: peripheral nerve stimulator; RCT: randomized controlled trial; RNMB: residual neuromuscular blockade; RR: risk ratio.
a PACU if designated as PACU or recovery, OR if designated as such or as postextubation.
b Risk ratio comparing the last monitoring arm (lowest incidence) to the prior arm. For studies reporting results for >1 threshold, only those for the highest threshold are shown.
[bookmark: _Ref112055795]Supplemental Table 9. Anesthetics and antagonist drugs in quantitative monitoring studies.
[image: Table

Description automatically generated]
[bookmark: _Ref109665974]Intub: intubation; Maint: maintenance; Neo: neostigmine; Pan: pancuronium; Roc: rocuronium; RCT: randomized controlled trial; Sug: sugammadex; Vec: vecuronium.

[bookmark: _Ref109665297][bookmark: _Toc101973939]Supplemental Table 10. League table for risk ratios comparing upper left to lower right for residual neuromuscular blockade. Network comparisons in lower left triangle and direct comparisons in upper right. Naive synthesis of randomized and nonrandomized designs.
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[bookmark: _Ref112056177]Supplemental Table 11. Strength of evidence for train-of-four ratio confirmation prior to extubation.
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GRADE: Grading of Recommendations Assessment, Development and Evaluation; ACCF/AHA: American College of Cardiology Foundation/American Heart Association; TOFR: train-of-four ratio.
[bookmark: _Hlk109736978][bookmark: _Hlk109737070]GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.


[bookmark: _Ref109665979]Supplemental Table 12. GRADE domains for strength of evidence ratings for train-of-four ratio confirmation prior to extubation.
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1 Similar confidence intervals for confirmation or not.
2 Strong effect.




[bookmark: _Ref101354447][bookmark: _Toc101973944][bookmark: _Hlk109738707]Supplemental Table 13. Study arms included in analyses of train-of-four ratio ≥ 0.9 confirmed prior to extubation (sugammadex). 
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Min: minimal; Mod: moderate; NR Trial: nonrandomized trial; NS: not stated; PACU: postanesthesia care unit; Prosp Cohort: prospective cohort; RCT: randomized controlled trial; Retro Cohort: retrospective cohort; Roc: rocuronium; TOFR: train-of-four ratio; Var: various; Vec: vecuronium.
a Extubation includes designated in operating room.
Supplemental Table 13 (continued). Study arms included in analyses of train-of-four ratio ≥ 0.9 confirmed prior to extubation (sugammadex).
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Min: minimal; Mod: moderate; NR Trial: nonrandomized trial; NS: not stated; PACU: postanesthesia care unit; Prosp Cohort: prospective cohort; RCT: randomized controlled trial; Retro Cohort: retrospective cohort; Roc: rocuronium; TOFR: train-of-four ratio; Var: various.
a Extubation includes designated in operating room.


[bookmark: _Ref101357486][bookmark: _Toc101973945]Supplemental Table 14. Study arms included in analyses of train-of-four ratio ≥ 0.9 confirmed prior to extubation (neostigmine). 
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Atr: atracurium; Cis: cisatracurium; Min: minimal; Mod: moderate; NR Trial: nonrandomized trial; NS: not stated; PACU: postanesthesia care unit; Pan; pancuronium; Prosp Cohort: prospective cohort; RCT: randomized controlled trial; Retro Cohort: retrospective cohort; Roc: rocuronium; TOFR: train-of-four ratio; Var: various; Vec: vecuronium.
a Extubation includes designated in operating room.
Supplemental Table 14 (continued). Study arms included in analyses of train-of-four ratio ≥ 0.9 confirmed prior to extubation (neostigmine).
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Atr: atracurium; Cis: cisatracurium; Min: minimal; Mod: moderate; NR Trial: nonrandomized trial; NS: not stated; PACU: postanesthesia care unit; Pan; pancuronium; Prosp Cohort: prospective cohort; RCT: randomized controlled trial; Retro Cohort: retrospective cohort; Roc: rocuronium; TOFR: train-of-four ratio; Var: various; Vec: vecuronium.
a Extubation includes designated in operating room.
[bookmark: _Ref102744364][bookmark: _Toc101973948][bookmark: _Ref101260400][bookmark: _Toc101973938][bookmark: _Ref102744397][bookmark: _Toc101445377]Supplemental Table 15. Characteristics of studies comparing different muscles to adductor pollicis for monitoring. 
	Study
	N
	Age
Mean (SD)
	Agent
	Antagonist drug
	TOFR threshold
	Start time

	Fully paired
	
	
	
	
	
	

	Adductor pollicis vs. corrugator supercilii
	
	
	
	

	Plaud 2001
	12
	36 (15)
	Roc
	Spon
	≥0.9
	T1 25%

	Yamamoto 2015
	20
	20-60a
	Roc
	Sug, 2 mg/kg
	≥1.0
	Antagonism

	
	20
	20-60a
	
	Sug, 4 mg/kg
	
	

	
	19
	≥70a
	
	Sug, 2 mg/kg
	
	

	
	19
	≥70a
	
	Sug, 4 mg/kg
	
	

	Thudium 2020
	20
	63.8 (13.4)
	Roc
	Spon (85%); Sug (15%)
	≥0.9
	Not stated

	Adductor pollicis vs. orbicularis oculi
	
	
	
	
	

	Abdulatif 1997
	30
	36.7
	Miv
	Spon
	≥0.9
	Block

	Larsen 2002
	16
	45.5b
	Vec
	Neo
	≥0.8
	T1 25%

	Adductor pollicis vs. masseter
	
	
	
	
	
	

	Vega 2016
	10
	30b
	Roc
	Spon
	≥0.9
	Block

	Adductor pollicis vs. flexor hallucis brevis
	
	
	
	

	Le Merrer 2020
	41
	45 (17)
	Atr
	Spon (79%); Neo (29%)
	≥0.9
	Block

	RCT
	
	
	
	
	
	

	Adductor pollicis vs. corrugator supercilii
	
	
	
	

	Suzuki 2009
	30
	44
	Roc
	Spon
	≥0.9
	Block


Atr: atracurium; Miv: mivacurium; Neo: neostigmine; RCT: randomized controlled trial; Roc: rocuronium; Spon: spontaneous; Sug: sugammadex; TOFR: train-of-four ratio; Vec: vecuronium.
a Range
b Median












[bookmark: _Ref109667224][bookmark: _Toc101445378][bookmark: _Toc101973949]Supplemental Table 16. Time to train-of-four ratio from different muscle groups.

	Study
	Muscle 
	N
	Age
Mean (SD)
	Time (minutes)
Mean (SD)
	P value

	Fully paired
	
	
	
	
	

	Plaud 2001
	Adductor pollicis
	12
	36 (15)
	20 (9)
	NS

	
	Corrugator supercilii
	
	
	22 (10)
	

	Yamamoto   2015
	Adductor pollicis
	20
	44.6 (10.4)
	5.5 (2.4)
	<0.0001

	
	Corrugator supercilii
	
	
	2.7 (0.4)
	

	
	Adductor pollicis
	20
	43.1 (10.0)
	2.0 (0.16)
	<0.0001

	
	Corrugator supercilii
	
	
	1.4 (0.21)
	

	
	Adductor pollicis
	19
	76.6 (5.5)
	6.1 (3.0)
	<0.0001

	
	Corrugator supercilii
	
	
	3.0 (1.8)
	

	
	Adductor pollicis
	19
	78.4 (6.0)
	3.0 (0.7)
	<0.0001

	
	Corrugator supercilii
	
	
	1.5 (0.3)
	

	Thudium 2020
	Adductor pollicis
	20
	63.8 (13.4)
	49.3
	<0.001

	
	Corrugator supercilii
	
	
	29.3
	

	Abdulatif 1997
	Adductor pollicis
	30
	36.7
	30.8 (7.4)
	<0.001

	
	Orbicularis oculi
	
	
	20.2 (4.3)
	

	Larsen 2002
	Adductor pollicis
	16
	45.5a
	12.7 (10.7-14.1)b
	0.01

	
	Orbicularis oculi
	
	
	10.6 (8.3-13.3)b
	

	Vega 2016
	Adductor pollicis
	10
	30a
	29.9 (6.7)
	0.77

	
	Masseter
	
	
	29.3 (8.1)
	

	Le Merrer 2020
	Adductor pollicis
	41
	45 (17)
	67.3 (8.3)
	<0.0001

	
	Flexor hallucis brevis
	
	
	61.3 (8.6)
	

	
	Adductor pollicis
	11
	45 (17)
	54.0 (12.4)
	0.28

	
	Flexor hallucis brevis
	
	
	53.0 (12.2)
	

	RCT
	
	
	
	
	

	Suzuki 2009
	Adductor pollicis
	15
	46.8 (10.2)
	16.2 (6.0)
	0.016

	
	Corrugator supercilii
	15
	42.3 (5.1)
	11.4 (3.8)
	


RCT: randomized controlled trial; TOFR: train-of-four ratio; NS: not significant.
a Median
b Median (interquartile range)
[bookmark: _Ref109667468]
Supplemental Table 17. Strength of evidence for outcomes relevant to neuromuscular monitor technical performance. 
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RNMB: residual neuromuscular blockade; TOFR: train-of-four ratio; OR: odds ratio; RCT: randomized controlled trial
GRADE: Grading of Recommendations Assessment, Development and Evaluation 
ACCF/AHA; American College of Cardiology Foundation/American Heart Association 
GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.
[bookmark: _Ref105428848]Supplemental Table 18. GRADE domains for strength of evidence rating for outcomes relevant to neuromuscular monitor technical performance.
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RNMB: residual neuromuscular blockade; TOFR: train-of-four ratio: RCT: randomized controlled trial.
1 Methodological heterogeneity: spontaneous/sugammadex; TOFR threshold.
2 Overlapping distributions in one of the two studies.
3 Methodological heterogeneity.
4 Single study cannot assess consistency.
5 Estimate has large standard deviation, small sample size (n=10).
6 13% excluded from analysis due to missing data and protocol deviation.
7 Estimates have large standard deviations.
8 Estimate has large standard deviation.
9 Intermediate outcome.
10 Estimate has wide confidence interval.

[bookmark: _Ref102675666]



Supplemental Table 19. Strength of evidence for outcomes comparing sugammadex with neostigmine.
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[bookmark: _Hlk109739953][bookmark: _Hlk102675964]RNMB: residual neuromuscular blockade; RR: risk ratio; RD: risk difference; OR: odds ratio; MD: mean difference; RCT: randomized controlled trial; NRSI: nonrandomized study of interventions. 
GRADE: Grading of Recommendations Assessment, Development and Evaluation 
ACCF/AHA; American College of Cardiology Foundation/American Heart Association 
GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.
Supplemental Table 19. Strength of evidence for outcomes comparing sugammadex with neostigmine (continued).
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RNMB: residual neuromuscular blockade; RR: risk ratio; RD: risk difference; OR: odds ratio; MD: mean difference; RCT: randomized controlled trial; NRSI: nonrandomized study of interventions; GRADE: Grading of Recommendations Assessment, Development and Evaluation; ACCF/AHA; American College of Cardiology Foundation/American Heart Association 
GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.
Supplemental Table 19. Strength of evidence for outcomes comparing sugammadex with neostigmine (continued).
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RNMB: residual neuromuscular blockade; RR: risk ratio; RD: risk difference; OR: odds ratio; MD: mean difference; RCT: randomized controlled trial; NRSI: nonrandomized study of interventions; GRADE: Grading of Recommendations Assessment, Development and Evaluatio; ACCF/AHA; American College of Cardiology Foundation/American Heart Association.
GRADE strength of evidence: ⨁⨁⨁⨁ high, ⨁⨁⨁◯ moderate, ⨁⨁◯◯ low, ⨁◯◯◯ very low.
ACCF/AHA ratings: A: high-quality evidence from more than 1 RCT; B-R: moderate-quality evidence from more than 1 RCT; B-NR: moderate-quality evidence from more than one observational study; C-LD: randomized or non-randomized observational or registry studies with limited data; C-EO: consensus of expert opinion.
1 ● Limited, ●● Important, ●●● Critical.

[bookmark: _Ref109667701]Supplemental Table 20. GRADE domains for strength of evidence ratings for outcomes comparing sugammadex with neostigmine.
[image: Table

Description automatically generated]
RCT: randomized controlled trial; Obs: observational (nonrandomized).
[bookmark: _Ref101470885][bookmark: _Toc101973950][bookmark: _Ref101280353][bookmark: _Toc101973940][bookmark: _Hlk117061522]1Wide prediction interval (I 2 = 65% for pooled RR).
2 Wide confidence interval, but upper bound (0.42) would not alter decision.
3 Methodological heterogeneity, but 3 trials did not report depth of block. Large effect ≥≥not rated up owing to consideration of precision.
4 Wide 95% prediction interval (0.02–1.48).
5 Wide confidence interval, but upper bound (0.39) would not alter decision.
6 Methodological heterogeneity, but 2 trials did not report depth of block. Large effect not rated up owing to consideration of precision.
7 Considerable heterogeneity (I 2 = 96%).
8 Considerable heterogeneity (I 2 = 97%).
9 Considerable heterogeneity (I 2 = 88%).
10 Single study cannot assess consistency.
11 Small sample size.
12 Methodological heterogeneity (downgraded two levels in combination with inconsistency and precision).
13 Low event rate, confidence interval for the risk difference crosses the null (-8.5 to 2.7).
14 Two studies cannot assess consistency.
15 Low event rate.
16 Wide 95% prediction interval (-21.4% to 11.5%).
17 Based on examination of relative effects.
18 Discrepant risk differences in the 3 trials.
19 Only 2 events in the 5 trials.
20 Potential confounding related to use of anti-emetics; 5 studies reported administering antiemetics prophylactically (some concerns CINeMA).
21 Asymmetry of comparison-adjusted funnel plot.
22 Wide prediction interval.
23 Moderate heterogeneity (I 2 = 60%).
24 Wide confidence interval consistent with thresholds leading to different decisions. (Imprecision in combination with inconsistency downgraded two levels.).
25 No heterogeneity (I 2 = 0%).
26 Wide confidence interval consistent with thresholds leading to different decisions.
27 Low heterogeneity.
28 Confidence interval crossing the null.
29 Confidence interval crossing the null. Wide confidence interval, low event rate.
30 Substantial heterogeneity (I 2 = 71%).
31 Confidence interval crossing the null. Low event rate.
32 High heterogeneity, but to one small study.
33 Wide confidence interval.
34 Methodological heterogeneity (downgraded in combination with inconsistency).
35 Methodological heterogeneity.
36 Variable results (not pooled).
37 Unclear on outcome assessor blinding in 2 studies and 1 study reported technical issues with device
Supplemental Table 21. Anaphylaxis in studies comparing sugammadex with neostigmine enrolling adult patients. 
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IBW: ideal body weight; Neo: neostigmine; Sug: sugammadex.
Anaphylaxis was unreported with neostigmine (3 studies, 26,051 patients); in patients receiving sugammadex (5 studies, 88,192 patients), the pooled incidence was 1.6 per 10,000 (95% CI, 0.9, 2.7), 𝜏 = 0.8 (identical to the exact confidence interval for 8 events in a sample of 88,192).


[bookmark: _Ref101472300][bookmark: _Toc101973951]Supplemental Table 22. Incidence of arrhythmias in studies comparing sugammadex with neostigmine enrolling adult patients.
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Description automatically generated]
Risk difference for sugammadex vs. neostigmine -1.1% (95% CI, -4.1% to 1.9%).
Neo: neostigmine; Sug: sugammadex.


[bookmark: _Ref109824352]Supplemental Table 23. Characteristics of monitors in studies reporting agreement (Bland-Altman) at specific train-of-four ratios.
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Description automatically generated]
AMG: acceleromyography; EMG: electromyography; KMG: kinemyography; MMG: mechanomyography; NA: not applicable; Nl: normalized; ns: not specified; Pre: preload; TOF, train-of-four; tri: triaxial; uni: uniaxial; ×: yes; ￮: no.
a Fully paired designs.
b Ulnar nerve except cuff which applies stimulus to the brachial plexus at the humeral level.
c No designation if not reported in publication or not applicable.


[bookmark: _Ref101874768][bookmark: _Toc101973941]Supplemental Table 24. Reported agreement (Bland-Altman) at specific train-of-four ratios.
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[bookmark: _Hlk101272908]AMG: acceleromyography; EMG: electromyography; KMG: kinemyography; MMG: mechanomyography; PACU: postanesthesia care unit; TOFR: train-of-four ratio; tri: triaxial; uni: uniaxial.
[bookmark: _Hlk121233056]a Fully paired designs.
b Formatted as proportions if reported as percentages. 




[bookmark: _Toc101973942]Supplemental Table 25. Characteristics of monitors in studies reporting agreement (Bland-Altman) for time to a train-of-four ratio. 
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Description automatically generated]
AMG: acceleromyography; EMG: electromyography; KMG: kinemyography; MMG: mechanomyography; Nl: normalized; ns: not specified; Pre: preload; TOF: train-of-four; tri: triaxial; uni: uniaxial; ×: yes; ￮: no.
a Fully paired designs.
b Ulnar nerve except cuff, which applies stimulus to the brachial plexus at the humeral level.
c No designation if not reported in publication or not applicable.


[bookmark: _Ref101280422][bookmark: _Toc101973943]Supplemental Table 26. Reported agreement (Bland-Altman) for time to a train-of-four ratio.
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Description automatically generated]
AMG: acceleromyography; EMG: electromyography; KMG: kinemyography; MMG: mechanomyography; NMB: neuromuscular blockade; TOFC: train-of-four count; TOFR: train-of-four ratio; tri: triaxial; uni: uniaxial.
a Fully paired designs.
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pooled RR 012 (955 1, 0.06-0.50); F =
Quantitative vs. Qualitative
Residual NMB 2 eee0 eR Tuwo RCTs reported lower incidence of RNMBin patients.
TORR<03 (z29) with quantitative monitoringvs. qualitative assessment

— pooled RR 0.24 (55% 01,0.3.0.53)

Quantitative vs. Qualitative vs. Clinical

Residual NMB 11 Notrated  Notrated ees Network meta-analysis of & RCTs, 1 quasi-experimental
TOFR<0.7t00.3 (1230) studies, and 1 retrospective cohort showed lower
incidence of RNMB in patients monitored quantitatively
vs. assessed qualitatively vs. assessed clinically. RR 0.27
(5%, 0.15-0.47) for quantitative vs. qualitative; RR0.06.
quantitative vs.clinical (95% C1,0.03-0.12); RR 0.33 for
qualitative vs. cinical(25% C1,028-0:53).
Quantitative vs. Qualitative or Clinical
Mean TOFR 5 @000 eR #es  Twoof3RCTsreported lower mean TOFR at extubation or
262) in the PACU when patients are assessed clinically or
qualitatively v. quantitatively monitored. One RCT did
not detect a difference.
Mean TOFR 1 @000 cip ees Onequasi-experimental study reported lower mean TOFR
(192) in the PACU for patients assessed clinically or
qualitatvely vs. quantitatively monitored.
Hyparia 3 ee00 cip Two of 3 RCTs reported higher incidence of hypoxia in
(@) patients assessed clinicallyor qualitatively

vs. quantitatively monitored. One RCT reported no
events.
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Quantitative vs. Qualitative

Pulmonary 2 cip #es Onestudydid not detect a differencein pulmonary
Complications (e672) ‘complications in patients quantitatively monitored
vs. assessed qualitatively OR 1.07 (85%C1, 090-1.29). One
before/afterstudy reported fewer pulmonary
‘complications with the introduction of quantitaive
monitors RR 0.25 (85% 1, 0.17-0.38).
Any monitoring vs. none.
Pulmonary 1 cip #es One prospective cohort study reported more pulmonary
Complications (17150) ‘complications in patients monitored quantitatively vs.no
monitoring. OR 1.31 (95% CI, 1.15-1.45).
Mean TOFR 2 B ees  TwoRCTsdid not detecta ifference in mean TOFR at
(112) ‘extubation/PACU in patients assessed clinically
vs. quantitatively monitoted.
Residual NME s e ees  FiveRCTsreported lower incidence of RNMEB n patients
TOFR<0.7t0 0.9 (s61) with quantitative monitoring vs. cinical or qulitative:
assessment.
Mean TOFR 1 B ees OneRCT reported lower mean TOFRin the PACU in
(150) patients assessed qualittively compared with
quantitative monitoring, p=0.004
Mean TOFR 1 cip ees  One quasi-experimental study reported lower mean TOFR
(192) i the PACU in patients assessed qualitatively compared
with quantitative monitoring, p=0.008.
Reintubation 2 Notrated #es TwoRCTs comparing clinical assessment and
(240) ‘quantitative monitoring reported no reintubationsin any.
Reintubation 1 Notrated #es One prospective cohort study comparing clinical
(155) ‘assessment and quantitative monitoring reported no
reintubations n any arm.
Hyparia 1 B #es OneRCT reported higher hyposda (<90%02) n patients
(79) ‘assessed qualilstively compared with quantitative
monitoring.
Hyparia 2 e ees OneRCT reported higher hyporda (293% 02) in patients
(240) ‘assessed qualilstively compared with quantitative
monitoring and one RCT reported no hypoxia in ither
Bronchospasm 1 B #es  OneRCT reported a single case of bronchospasm among
) patients assessed quantitatively; none occurred in those
clinically assessed.
Pneumonia 1 cip #es One prospective cohort reported 2 cases of preumonia
(155) ‘among patients assessed clinically and none in the group

monitored quantitatively.
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Studies Domains

Outcome Design N (pts) Bias Inconsistency Indirectness Imprecision Other
Qualitative vs. Clinical
Residual NMB RCT 3(188) not serious not serious serious® not serious? note®
TOFR <0.7
Mean TOFR RCT 4(268) not serious serious* not serious® serious® not serious
Quantitative vs. Clinical
Residual NMB RCT 3(232) not serious not serious serious® not serious” note®
TOFR <0.7 t0 0.9
Quantitative vs. Qualitative
Residual NMB RCT 2(329) not serious not serious serious® not serious” note!?
TOFR<0.9
Quantitative vs. Qualitative vs. Clinical
Residual NMB 8RCTs, 2 1(1230) not serious not serious®3 serious!* not serious not serious!®
TOFR <0.7 t0 0.9 quasi-

experimental,

and 1

retrospective

cohort
Quantitative vs. Qualitative or Clinical
Mean TOFR RCT 3(262) not serious serious!® not serious® serious® serious!’
Mean TOFR Quasi- 1(192) not serious very serious® not serious® not serious none

experimental
Hypoxia RCT 3(419) not serious not serious not serious! serious!® serious!®
Quantitative vs. Qualitative
Pulmonary Obs 2(8678) serious2’ serious not serious not serious none
Complications
Any monitoring vs. none
Pulmonary Prospective 1 (17150) serious?? very serious® not serious not serious none
Complications Cohort
Mean TOFR RCT 2(112) not serious not serious not serious serious® serious?!
Residual NMB RCT 5(561) not serious not serious serious® not serious” note®
TOFR <0.7 t0 0.9
Mean TOFR RCT 1(150) not serious very serious® not serious serious®
Mean TOFR Quasi- 1(192) not serious very serious® not serious not serious

experimental
Reintubation RCT 2 (240) not rated not rated not rated not rated
Reintubation Prospective 1(155) not rated not rated not rated not rated

Cohort
Hypoxia RCT 1(179) not serious very serious® not serious not serious
Hypoxia RCT 2 (240) not serious serious?? not serious not serious’ note?
Bronchospasm RCT 1(72) not serious very serious® not serious serious®
Pneumonia Prospective 1 (155) not serious very serious® not serious serious®

Cohort
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AMG 63 1(1.6)

Study Monitoring N N (%) 0% — 100% TOFR Place® RR (95% Cl)®

RCT

Ueda 1991 Clinical 30 50833 [0 <0.7 PACU  0.08(0.02-0.31)
Manual TOF 30 ween [ 0.12 (0.03-0.47)
Manual TOF/DBS 30 2(6.7) 1

Mortensen 1995 Clinical 21 7333 [ <0.7 OR 0.16 (0.02-1.17)
AMG 19 1(5.3) |

Shorten 1995 Clinical 19 s@re [0 <07 PACU  0.32(0.10-1.00)
PNS/Clinical 20 31500 [

Fruergaard 1998 Clinical 30 o) [ <07 OR 0.43 (0.21-0.87)
PNS 29 7400 [0

Gatke 2002 Clinical 60 w@en [ <0.8 OR 020 (0.05-0.87)
AMG 60 233 |

Murphy 2008 PNS 90 21300 [ <09 PACU  0.15(0.05-0.41)
AMG 89 445 |

Murphy 2011 PNS/Clinical 74 37(s00) [ <09 PACU  0.29(0.16-0.52)
AMG 76 10145 |

Wardhana 2019 Clinical 36 6(167) | <09 PACU  0.17(0.02-1.32)
AMG 36 1(2.8) |

Before-After

Todd 2014 PNS/Clinical % 30L0) [ <09 PACU  0.50(0.29-0.87)
EMG 9% 15(150) |

Prospective Cohort

Alenezi 2021 Clinical 21 e [ <09 PACU  0.33(0.09-1.17)
AMG 9 20220 |

Retrospective Cohort

Domenech 2019 Clinical 177 51320 [ <09 PACU  0.05(0.01-0.35)

|
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Volatile Drug & When Administered Dose mg/kg

Antagonist Drug and Dose

Study Anesthetic Intub Maint Mean Range Neo mg/kg mg Sug mg/kg
RCT

Pedersen 1990 Pan/Vec x x (0.08-0.1) x 2.50

Ueda 1991 Pan x (0.08-0.15) x 1.50

Mortensen 1995 x Pan x x (0.08-0.1) x 2.50

Shorten 1995 Pan x (0.07-0.1) x 0.05

Fruergaard 1998 Pan x x (0.08-0.1) x 2.50

Gatke 2002 Roc x x 0.60 x 0.03

Murphy 2008 x Roc x x (0.6-0.8) x 0.05

Murphy 2011 x Roc x x (0.6-0.8) x 0.05

Adembesa 2018 x x 0.05 x 0.05

Wardhana 2019 x Roc x x (0.06-0.08) x 0.05
Before-After

Todd 2014 Various x

Weigel 2022 Various x 4.00 x
Prospective Cohort

Goyal 2018 x Roc x x 0.50 x 0.05

Kirmeier 2019 Various x x

Alenezi 2021 Various x
Retrospective Cohort

Domenech 2019 Various x 0.03 x 3.20
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Quantitative 0.34 (0.23, 0.49) 0.18 (0.09, 0.39)
0.36(0.26,0.51) Qualitative 0.38(0.27,0.54)
0.15(0.10, 0.22) 0.40 (0.30, 0.55) Clinical
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Sugammadex
Residual 21 ®@®00 B-NR LYYy Alower incidence of residual neuromuscular blockade
neuromuscular (1556) (TOFR <0.9) was observed in study arms when TOFR >0.9
blockade was confirmed prior to extubation. The estimated

incidence of residual neuromuscular blockade with
confirmation was 0.5 per 100 (95% Cl, 0.0 to 6.0); without
confirmation 2.2 per 100 (95% Cl, 0.5 to 9.0).

Neostigmine

Residual 16 @eD0 B-NR LYYy Alower incidence of residual neuromuscular blockade
neuromuscular (1979) (TOFR <0.9) was observed in study arms when TOFR >0.9
blockade was confirmed prior to extubation. The estimated

incidence of residual neuromuscular blockade with
confirmation was 5.3 per 100 (95% Cl, 2.5 to 10.7); without
confirmation 39.8 per 100 (95% Cl, 23.5 to 58.8).
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Sugammadex vs. Neostigmine
Residual neuromuscular Obs 21 (1556) not serious not serious not serious not serious® not serious
blockade
Residual neuromuscular Obs 16 (1979) not serious not serious not serious not serious rate up?

blockade
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Residual Neuromuscular Blockade

Study Design N Drug \Volatile Depth Place® N (%) 0% — 100%
Quantitative monitoring
Confirmed = 0.9
Khuenl-Brady 2010 RCT 48 Vec x Mod Extubation 0 (0.0)
Schaller 2010 RCT 9 Roc Min Extubation 0 (0.0)
Adamus 2011 RCT 11  Roc Mod Extubation 0 (0.0)
Rahe-Meyer 2015 RCT 69 Roc Deep Extubation 0 (0.0)
Stourac 2016 RCT 120  Roc x Deep:Mod Extubation 0 (0.0)
Choi 2017 RCT 19 Roc End surgery Extubation 0 (0.0)
Yazar 2016 NR Trial 59 Roc x Mod PACU 1(17) |
Asztalos 2017 RCT 13 Vec x Shallow PACU 0(0.0)
Boggett 2020 RCT 175 Roc x Deep:Mod PACU 5(2.9) I
Staals 2008 RCT 29 Roc Mod NS 0(0.0)
Confirmed = 0.8/NS
von Quillfeldt 2013 NR Trial 17 Roc Deep:Mod PACU 0(0.0)
Pecek 2015 NR Trial 11 Vec x Deep:Mod:Shallow NS 0(0.0)
Not confirmed
Sacan 2007 RCT 20 Roc x Other Extubation 0 (0.0)
Ledowski 2013 Prosp Cohort 57  Var x End surgery Extubation 4 (7.0) I
Carron 2016 Retro Cohort 128  Roc NS Extubation 0 (0.0)
Alday 2019 RCT 62 Roc NS Extubation 19 (30.6) -
Cammu 2012 Prosp Cohort 44 Roc NS PACU 1(2.3) |
Batistaki 2016 Prosp Cohort 306 Roc NS PACU 29(9.5) I
Koo 2019 RCT 104 Roc x Deep:Mod PACU 0(0.0)
Lee 2020 RCT 37 Roc Deep:Mod PACU 0(0.0)
Togioka 2020 RCT 98 Roc x Mod PACU 9(9.2) I
Murphy 2021 NR Trial 97  Roc x Other PACU 1(1.0) ‘
Sabo 2011 RCT 51 Roc x Deep NS 2(3.9) I
Not stated
Della Rocca 2013 NR Trial 207 Roc x Deep:Mod Extubation 0 (0.0)
Brueckmann 2015 RCT 74  Roc x NS PACU 0(0.0)
Martinez-Ubieto 2016  Prosp Cohort 92  Roc x Min PACU 1(11) ‘
Domenech 2019 Retro Cohort 42 Var NS PACU 0(0.0)
White 2009 Retro Cohort 171  Roc x Deep:Mod NS 14 (8.2) I
Wu 2014 (Chinese) RCT 120 Roc Mod NS 0(0.0)
Wu 2014 (Caucasian) RCT 29 Roc Mod NS 0(0.0)
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Residual Neuromuscular Blockade

Study Design N Drug \Volatile Depth Place® N (%) 0% — 100%
Qualitative assessment

Abola 2020 RCT 29 Roc End surgery PACU 4(13.8) l
Clinical/None/NS

Kotake 2013 Prosp Cohort 117 Roc x End surgery PACU 5(4.3) I

Errando 2016 Prosp Cohort 287  Var x NS PACU 46 (16.0) .

Nemes 2017 RCT 27  Roc x End surgery PACU 1(3.7) I

Domenech 2019 Retro Cohort 19 Var NS PACU 3(15.8) .
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Residual Neuromuscular Blockade

Study Design N Drug Volatile Depth Place?® N (%) 0% — 100%
Quantitative monitoring
Confirmed >0.9
Cammu 2002 RCT 25  Var Min Extubation 1 (4.0) I
Khuenl-Brady 2010 RCT 45  Vec x Mod Extubation ~ 8(17.8) .
Schaller 2010 RCT 8 Roc Min Extubation  0(0.0)
Adamus 2011 RCT 10  Roc Mod Extubation  0(0.0)
Choi 2017 RCT 21 Roc End surgery Extubation  0(0.0)
El Tahan 2015 RCT 33 Cis x Shallow PACU 2(6.1) I
Feltracco 2016 RCT 120 Var Shallow PACU 6(5.0) I
Asztalos 2017 RCT 13 Vec x Shallow PACU 3(23.1) -
Boggett 2020 RCT 175 Roc x Mod PACU 6(3.4) I
Wardhana 2019 RCT 36 Roc x Mod Recovery 1(2.8) I
Confirmed > 0.8/NS
Murphy 2008 RCT 89  Roc x Mod PACU 4(4.5) I
Murphy 2011 RCT 76 Roc x Mod PACU 11 (14.5) .
Norton 2013 Prosp Cohort 202 Var Other:oth PACU 61(30.2) -
Thilen 2018 Before-After 41  Roc Shallow PACU 5(12.2) .
Pecek 2015 NR Trial 9  Vec x Deep:Mod:Shallow NS 3(33.3) -
Not confirmed
Sacan 2007 RCT 20 Roc x Other Extubation 15 (75.0) [ ]
Ledowski 2013 Prosp Cohort 33 Var x End surgery Extubation 19 (57.6) -
Carron 2016 Retro Cohort 128  Roc NS Extubation 41 (32.0) -
Alday 2019 RCT 64 Roc NS Extubation 45 (70.3) [ ]
Goncalves 2021 Prosp Cohort 85  Var Mod:Shallow:Min Extubation 48 (56.5) -
Kopman 1996 NR Trial 56 Pan x Mod PACU 52(92.9) ]
Baykara 2010 Fully Paired 122 Roc End surgery PACU 39(32.0) -
Cammu 2012 Prosp Cohort 139 Roc NS PACU 21(15.1) .
Batistaki 2016 Prosp Cohort 212 Roc NS PACU 27(12.7) l
Lee 2020 RCT 36 Roc Mod:Shallow:Min  PACU 16 (44.4) [ ]
Togioka 2020 RCT 99 Roc x Mod PACU 46 (46.5) [ ]
Murphy 2021 NR Trial 100 Roc x Other PACU 61(61.0) | ]
Azizoglu 2021 Prosp Cohort 205 Roc x NS PACU 24 (11.7) I
Baysal 2022 RCT 98 Roc x Mod PACU 33(33.7) -
Sabo 2011 RCT 49 Roc x Deep NS 26 (53.1) [ ]
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Residual Neuromuscular Blockade

Study Design N Drug Volatile Depth Place® N (%) 0% — 100%

Not stated
Della Rocca 2013 NR Trial 150 Roc x Deep:Mod Extubation 20 (13.3) [ |
Todd 2014 Before-After 9%  Var NS PACU 15156 |
Brueckmann 2015 RCT 77 Roc x NS PACU 33 (42.9) [ |
Martinez-Ubieto 2016  Prosp Cohort 92 Cis x Min PACU 21(22.8) -
Domenech 2019 Retro Cohort 9 \Var NS PACU 0(0.0)
Kirkegaard 2002 RCT 64 Cis Mod:Shallow:mod NS 8(12.5) I
Kopman 2005 RCT 40 Var X Endsurgery NS 20(2s)
Fuchs-Buder 2010 RCT 30  Atr Min:min NS 0(0.0)
Wu 2014 (Chinese) RCT 111 Roc Mod NS 0(0.0)
Wu 2014 (Caucasian) RCT 31 Roc Mod NS 0(0.0)

Qualitative assessment
Murphy 2005 Prosp Cohort 120 Roc x PACU 38(31.7) [ ]
Murphy 2008 RCT 90 Roc x Mod PACU 2700 [l
Yip 2010 Prosp Cohort 94 Var Min PACU 20309 [l
Murphy 2011 RCT 74 Roc x  Mod PACU 375000 [
Thilen 2012 Prosp Cohort 150 Var NS:ns PACU 62(41.3) -
Todd 2014 Before-After 9 Var NS PACU 30(31.2) -
Murphy 2015 RCT 299  Roc x Mod PACU 131 (43.8) -
Thilen 2018 Before-After 38 Vec Shallow PACU 14 (36.8) ||
Abola 2020 RCT 27 Roc End surgery PACU 4(14.8) l

Clinical/None/NS
Saager 2019 Prosp Cohort 171 Var NS extubation  112(65.5) [N
Baillard 2005 Before-After 218  Var x NS PACU 8(3.7) I
Kaan 2012 Prosp Cohort 49  Var NS PACU 9(18.4) .
Kumar 2012 RCT 150  Var x End surgery PACU 39(26.0) -
Kotake 2013 Prosp Cohort 109  Roc x End surgery PACU 26(23.9) .
Errando 2016 Prosp Cohort 153 Var x NS PACU 46 (30.1) -
Nemes 2017 RCT 26 Roc x End surgery PACU 4(15.4) l
Domenech 2019 Retro Cohort 5 \Var NS PACU 2(40.0) -
Alenezi 2021 Prosp Cohort 30  Var NS PACU 16(53.3) [ ]
Wardhana 2019 RCT 36 Roc x clincrit Recovery 6(16.7) .
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Fully Paired

Adductor Pollicis vs. Corrugator Supercilii

Time to TOFR 4 @00 B-R LYYy Two of 3 fully paired studies and 1 RCT reported shorter

>09o0rl.0 (140) times to TOFR >0.9 or >1.0 when measured at the
corrigator supercilii vs. adductor pollicis. This finding was
consistent in patients recovering spontaneously or
administered sugammadex, and in young adults and
elderly (=70 yrs). One small fully paired study did not
detect a difference.

Adductor Pollicis vs. Orbicularis Oculi

Time to TOFR 2 ®®00 C-LD LYYy Two fully paired studies (spontaneous recovery or

>0.80r0.9 (46) neostigmine) reported shorter times to TOFR >0.8 or >0.9
when measured at the obicularis oculi vs. adductor
pollicis.

Adductor Pollicis vs. Masseter

Time to TOFR 1 ®000 C-LD LYYy One fully paired study (n=10) did not detect a difference in

>0.9 (10) time to TOFR >0.9 when measured at the masseter
vs. adductor pollicis in patients recovering spontaneously.

Adductor Pollicis vs. Flexor Hallucis Brevis

Time to TOFR 1 ®000 C-LD LYYy One fully paired study reported shorter times to TOFR

>0.9 (52) >0.9 when measured at the flexor hallucis brevis
vs. adductor poliicis in patients recovering spontaneously.
Adifference was not detected in patients administered
neostigmine.

Flexor Hallucis Brevis vs. First Dorsal Interosseous

Time to TOFR 1 ®000 C-LD LYYy One fully paired study reported shorter time to TOFR >0.9

>0.9 (29) when measured at the flexor hallucis brevis vs. first dorsal
interosseous among patients recovering spontaneously.

Normalization vs. No Normalization

RNMB 1 ®000 C-LD LYYy One fully paired study reported more frequent RNMB

(122) (TOFR <1.0) when using normalized measures vs. non-

normalized measures. A difference was not detected in
severe RNMB (TOFR <0.7).

Prospective Cohort

Adductor Pollicis vs. Orbicularis Oculi

RNMB 1 ®000 C-LD LYYy One prospective cohort study reported more fregent

(150) RNMB when obicularis oculi is monitored vs. adductor

policis, OR 5.5 (95% Cl, 2.1-14.5).
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Fully Paired
Adductor Pollicis vs. Corrugator Supercilii
Time to TOFR Fully Paired (3) 4 (140) not serious not serious not serious not serious serious®
>09o0rl.0 and RCT (1)
Adductor Pollicis vs. Orbicularis Oculi
Time to TOFR Fully Paired 2 (46) not serious not serious not serious serious? serious®
>0.80r0.9
Adductor Pollicis vs. Masseter
Time to TOFR Fully Paired 1(10) not serious very serious? not serious very serious® none
>0.9
Adductor Pollicis vs. Flexor Hallucis Brevis
Time to TOFR Fully Paired 1(52) serious® very serious? not serious serious’ none
>0.9
Flexor Hallucis Brevis vs. First Dorsal Interosseous
Time to TOFR Fully Paired 1(29) not serious very serious? not serious serious® none
>0.9
Normalization vs. No Normalization
RNMB Fully Paired 1(122) not serious very serious? serious® serious’ none
Prospective Cohort
Adductor Pollicis vs. Orbicularis Oculi
RNMB Cohort 1(150) not serious very serious? serious® serious!? none
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Sugammadex vs. Neostigmine
RNMB TOFR <0.9 8 [cclcle) A eoe 8 RCTs reported less RNMB (TOFR <0.9) among
(1451) patients reversed with sugammadex vs. neostigmine.
RR 0.18 (95% Cl, 0.07 to 0.42; I = 65%)
RD -21.6% (95% Cl, -33.8% to -9.4%)
RNMB TOFR <0.7 5 OO0 A ooe 4 RCTs reported less RNMB (TOFR <0.7) among
(591) patients reversed with sugammadex vs. neostigmine.
RR 0.18 (95% Cl, 0.08 to 0.39; 12 = 14%)
RD -14.4% (95% Cl, -22.5% to -6.3%).
Time to TOFR >0.9 from deep 4 @0 A oo 4 RCTs reported shorter times to TOFR >0.9 when
NMB (308) reversed with sugammadex vs. neostigmine from
deep NMB. Pooled MD -33.6 minutes (95% Cl, -59.3 to
-7.9)
Time to TOFR 0.9 from 17 @O0 A eoe 15 RCTs reported shorter times to TOFR >0.9 when
moderate NMB. (1114) reversed with sugammadex vs. neostigmine from
moderate NMB. Pooled MD -10.0 minutes (95% Cl,
-12.7t0-7.2)
Time to TOFR 0.9 from 5 ®OB0 A eoe 5 RCTs reported shorter times to TOFR>0.9 when
shallow NMB (153) reversed with sugammadex vs. neostigmine from
shallow NMB. Pooled MD -3.9 minutes (95% Cl, -6.1 to
-1.6). (Task force suggested a clinically meaningful
threshold of 5 minutes or potentially less.)
Time to TOFR >0.9 from 1 @000 cLD ooe 1RCT reported shorter times to TOFR >0.9 by 1.4
minimal NMB (17) minutes when reversed with sugammadex
vs. neostigmine from minimal NMB.
Reparalysis 13 ®@@00 B-R oo 11 RCTs reported no reparalysis events with
(705) sugammadex and neostigmine. 1 RCT reported fewer
events with sugammadex and 1 RCT reported fewer
events with neostigmine.
Anaphylaxis 2 ®@@00 B-R oo 2 RCTs reported no anaphylaxis events for
(268) sugammadex or neostigmine. Pooled RR 1.03 (95%
Cl,0.73 to 1.46 12 = 10%, tau <0.1).
Anaphylaxis 5 ®@@00 B-NR oo 2 studies reported no anaphylaxis with sugammadex,
(114243) 3 observational studies reported incidence range

between 0.01 - 0.04. Anaphylaxis was not reported
with neostigmine (3 studies, 26051 patients); in
patients receiving sugammadex (5 studies, 88192
patients) the pooled incidence was 1.6 per 10,000
(95% Cl,0.9t0 2.7), tau=0.8.
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Bradycardia
(neostigmine/glycopyrrolate)

Bradycardia
(neostigmine/atropine)

Tachycardia
(neostigmine/glycopyrrolate)

Tachycardia
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Arrhythmia
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Pooled results from 6 trials did not detect a
difference in bradycardia when glycopyrrolate was
administered with neostigmine, RD -5.0% (95% Cl,
-11.7% to 1.7%).

Pooled results from 8 trials was consistent with
higher incidence of bradycardia when atropine was
administered with neostigmine -5.0% (95% Cl,
-11.7% to 1.7%).

Pooled results from 3 trials did not detect a
difference in tachycardia when glycopyrrolate was
administered with neostigmine, RD -6.7% (95% Cl,
-14.5% to 1.0%).

Results from a single trial did not suggest a
difference in tachycardia when atropine was
administered with neostigmine-10.8% (95% Cl,
-23.0% to 1.4%)

In 5 RCTs, only 2 arrhythmic events reported (1 for
sugammadex and 1 for neostigmine). RD -1.0% (95%
Cl,-3.8% to 1.9%).

Network meta-analysis estimate from 14 studies
showed slight improvement in PONV with
sugammadex versus neostigmine RR 0.77 (95% Cl,
0.61to 0.97). An improvement comparing
sugammadex with placebo/spontaneous recovery,
RR 0.70 (95% Cl, 0.36 to 1.38). A difference was not
detected between neostigmine and
placebo/spontaneous recovery, RR 0.91 (95% Cl, 0.47
to 1.74). In CINeMA framework, no concerns related
to incoherence.

Network meta-analysis did not show improvement
in nausea with sugammadex versus neostigmine or
placebo/spontaneous recovery RR 0.94 (95% Cl, 0.78
to 1.12) and RR 0.90 (95% Cl, 0.51 to 1.59)
respectively. A difference was not detected between
neostigmine and placebo/spontaneous RR 1.05 (95%
Cl, 0.67 to 1.65). In CINeMA framework, no concerns
related to incoherence.

Network meta-analysis estimate showed slight
improvement in vomiting with sugammadex versus
neostigmine or placebo/spontaneous RR 0.84 (95%
Cl, 0.60 to 1.18) and RR 0.99 (95% Cl, 0.30 to 3.25)
respectively. Neostigmine had fewer vomiting events
compared to placebo/spontaneous RR 0.84 (95% Cl,
0.48 to 1.49). In CINeMA framework, no concerns
related to incoherence.
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Hypoxia
(<90%)

Hypoxia
(>90% to 95%)

Pulmonary complications
(composite)

Pulmonary complications
(composite)

Pneumonia

Pneumonia

Postoperative reintubation

Postoperative reintubation

Respiratory failure

Respiratory failure

Cisatracurium and Atracurium

Time to TOFR>0.9 from
moderate to minimal
neuromuscular blockade

(670)

(792)

(607)

(67787)
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(57070)

(425)

(18736)
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(47451)

(126)

B-R

B-R

B-R

B-NR

B-R

B-NR

B-R

B-NR

CLD

CLD

B-NR

3 RCTs reported fewer hypoxia (Sp02 <90%) with
sugammadex, 1 RCT reported no hypoxic events, and
2 RCTs reported fewer hypoxic events with
neostigmine. RD -6.0 (95% Cl, -18.2 t0 6.2).

2 RCTs reported fewer hypoxia (Sp02 91% to 95%)
with sugammadex, 1 RCT reported no hypoxic
events, and 4 RCTs reported fewer hypoxic events
with neostigmine. Pooled RR 1.6 (95% Cl, -3.6 to 6.8).

3 RCTs reported fewer pulmonary complications with
sugammadex, 1 RCT reported no events, and 2 RCTs
reported fewer events with neostigmine. Pooled OR
0.73 (95% Cl, 0.51 to 1.03).

4 studies reported fewer pulmonary complications
with sugammadex, 1 study reported no events, and 3
studies reported fewer events with neostigmine.
Pooled OR 0.71 (95% Cl, 0.56 to 0.90).

3 RCTs reported fewer pneumonia events with
sugammadex, 1 RCT reported more, and 1 reported
same number of events as compared to neostigmine.
Pooled OR 0.49 (95% Cl, 0.20 to 1.23).

4 nonrandomized studies reported fewer pneumonia
events with sugammadex as compared to
neostigmine. Pooled OR 0.59 (95% Cl, 0.38 t0 0.93).

5 RCTs reported no postoperative reintubation with
sugammadex and one RCT reported 1 case with
neostigmine.

Pooled RD -0.22% (95% Cl, -2.1% to 1.6%).

4 studies reported rates of postoperative
reintubation with sugammadex or neostigmine.
Pooled RD -1.7% (95% Cl, -4.1% to 0.64%).

1RCT reported no occurence of respiratory failure in
sugammadex or neostigmine.

2 studies reported fewer occurence of respiratory
failure with sugammadex vs. neostigmine, 1 study
reported no events, and 1 study reported equivocal
event rates.

5 studies reported median times between 3.8 and
16.5 minutes to TOFR >0.9 from moderate to minimal
depths of neuromuscular blockade. One study
reported a mean of 10.3 (SD 1.3) minutes from
moderate neuromuscular blockade. Neostigmine
dose ranged from 0.30 to 0.70 pg/kg.





image30.png
Studies Domains
Outcome Design N (pts) Bias Inconsistency Indirectness Imprecision Other
Sugammadex vs. Neostigmine
RNMB TOFR <0.9 RCT 8(1451) not serious serious! not serious not serious? not serious®
RNMB TOFR <0.7 RCT 5(591) not serious serious® not serious not serious® not serious®
Time to TOFR >0.9 from deep RCT 4(308) not serious serious” not serious not serious none
NMB
Time to TOFR 0.9 from RCT 17 (1114) not serious serious® not serious not serious none
moderate NMB
Time to TOFR 0.9 from RCT 5(153) not serious not serious® serious not serious none
shallow NMB
Time to TOFR>0.9 from RCT 1(17) not serious very serious!® not serious serious!? serious'?
minimal NMB
Reparalysis RCT 13 (705) not serious not serious not serious very serious!? serious
Anaphylaxis RCT 2(268) not serious serious™® not serious serious!®
Anaphylaxis Obs 5(114243)
Bradycardia RCT 6(663) not serious serious!® not serious serious!® none
(neostigmine/glycopyrrolate)
Bradycardia RCT 8(689) not serious not serious!” not serious serious!® none
(neostigmine/atropine)
Tachycardia RCT 3(314) not serious serious!® not serious serious!® none
(neostigmine/glycopyrrolate)
Tachycardia RCT 1(74) not serious very serious!® not serious serious!® none
(neostigmine/atropine)
Arrhythmia RCT 5(374) not serious not serious not serious very serious!® not serious
PONV RCT 16 (1536) not serious not serious serious?® not serious serious?!
Nausea RCT 26 (2818) not serious serious?? serious?® not serious serious?!
Vomiting RCT 19 (1959) not serious serious?? serious?® not serious not serious
Hypoxia RCT 6(670) not serious serious?® not serious very serious?®®  none
(<90%)
Hypoxia RCT 7(792) not serious not serious®® not serious very serious?®  none
(>90% to 95%)
Pulmonary complications RCT 6(607) not serious not serious?’ not serious serious?® serious'?
(composite)
Pulmonary complications Obs 7(67787) not serious not serious?’ not serious serious?® serious'?
(composite)
Pneumonia RCT 5(735) not serious not serious not serious very serious?® serious'?
Pneumonia Obs 4 (57070) not serious serious®® not serious serious serious'?
Postoperative reintubation RCT 5 (425) not serious not serious not serious very serious®! not serious
Postoperative reintubation ~ Obs 4 (18736) not serious not serious3? not serious serious®® serious®*
Respiratory failure RCT 1(100) not serious very serious!® not serious serious'® serious®
Respiratory failure Obs 4 (47451) not serious serious®® not serious serious!® serious'?
Cisatracurium and Atracurium
Time to TOFR >0.9 from Obs 6(126) serious®” not serious not serious not serious none

moderate to minimal
neuromuscular blockade
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Study Agent N Anaphylaxis, N (%)

Adult

RCT

Horrow 2021 Neo 38 0(0.00)
Sug IBW 74 0(0.00)

Herring 2021 Neo 51 0(0.00)
Sug 105 0(0.00)

Retrospective Cohort

Kheterpal 2020 Neo 22856 0(0.00)
Sug 22856 0(0.00)

All ages

Retrospective Cohort

Miyazaki 2018 Sug 15479 6(0.04)

Orihara 2020 Neo 3157 0(0.00)
Sug 29962 6(0.02)

Burbridge 2020 Sug 19821 2(0.01)

Ruetzler 2022 Neo 73273 3(0.00)
Sug 16480 3(0.02)
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Study N Agent mg/kg Arrhythmia, N (%) 0% — 100%
RCT
El Sherbeny 2017 20 Neo 0.04 0(0.0)
20 Sug 3 0(0.0)
Quang2019 35 Neo 0.03-0.06 0(0.0)
35 sug 2 0(0.0)
Niu 2020 34 Neo 0.04 2(5.9) ]
34 Sug 2 0(0.0)
Herring 2021 51 Neo 0.05 1(2.0) |
105 Sug 2 1(1.0) |
Mraovic 2021 21 Neo (>65y) 0.05 0(0.0)
19 Sug (>65y) 2 0(0.0)
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Index Device”

Reference Device®

Study?® N Type Monitor Pre NI° Type Monitor Pre NI
Harper 1994 13 AMG (ns) Mini-Accelograph o o MMG x )
K-Nielsen 1998 32 AMG (ns) TOF Guard x o MMG x o
20 MMG Myograph 2000 x o MMG x )
Capron 2006 32 AMG (uni) TOF Watch o MMG x
Claudius 2009 30 AMG (uni) TOF Watch o o MMG x o
30 AMG (uni) TOF Watch o x  MMG x o
30 AMG (uni) TOF Watch x o MMG x o
30 AMG (uni) TOF Watch x x  MMG x o
Liang 2013 26 AMG (uni) Infinity Trident x o EMG NMT-EMG )
Stewart 2014 16 KMG MechanoSensor EMG ElectroSensor
Khandkar 2016 18 EMG ElectroSensor x EMG ElectroSensor x
18 KMG MechanoSensor x EMG ElectroSensor
Salminen 2016 20 KMG MechanoSensor o o EMG ElectroSensor o o
Veiga Ruiz 2017 32 EMG TOF Cuff x  MMG X
Murphy (b) 2018 23 AMG (tri) TOF Scan o % AMG (uni) TOF Watch x x
23 AMG (tri) TOF Scan o x  AMG (uni) TOF Watch x o
Bowdle 2020 43 AMG (tri) StimPod NMS 450 (<] o MMG x
43 EMG TwitchView MMG x
43 EMG TwitchView AMG (tri) StimPod NMS 450 o o
Renew 2021 115 AMG (tri) TOF Scan x o EMG TetraGraph o o
Giudici 2021 20 AMG (uni) TOF Watch x x EMG x o
Honing 2022 130 EMG TOF Cuff x EMG GE-NMT x
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Index Reference TOFR Limits of
Study® N Monitor Monitor Compared  Bias® (95% C1)® Agreement®
Harper 1994 13 AMG (ns) MMG 0.7 (-0.3t00.3)
K-Nielsen 1998 32 AMG (ns) MMG 0.7 -0.081 (0.12 t0-0.28)
20 MMG MMG 0.7 0.02 (0.11 t0 -0.067)
Capron 2006 32 AMG (uni)  MMG All 0.053 (-0.21t0 0.31)
Claudius 2009 30 AMG (uni)  MMG 1 0.12 (0.09 t0 0.14) (-0.01 to 0.24)
(no preload) 30 AMG (uni) MMG 1 0.06 (0.04 t0 0.08) (-0.02 to 0.15)
30 AMG (uni)  MMG (nl) 1 0.03 (0.01 to 0.06) (-0.07 t0 0.13)
Liang 2013 26 AMG (uni)  EMG 1 0.15 (0.12t00.17) (-0.06 to 0.35)
Stewart 2014 16 KMG EMG 0.9 0.08 (-0.08 to 0.25)
Khandkar 2016 18 EMG EMG 0.80-0.99 0.01 (0t00.013) (-0.09t0 0.1)
18 KMG EMG 0.80-0.99 0.08 (0.06 to 0.09) (-0.12t0 0.27)
Salminen 2016 20 KMG EMG 0.9 (-0.14 10 0.22)
Veiga Ruiz 2017 32 EMG MMG 0.7 0.047 (-0.19 t0 0.28)
Murphy (b) 2018 23 AMG (tri) AMG (uni) All 0.015 (-0.002t00.031)  (-0.1t00.13)
23 AMG (tri) AMG (uni) All 0.021 (0.001 to 0.04) (-0.1t00.14)
Bowdle 2020 43 AMG (tri) MMG All 0.098 (-0.32t0 0.51)
43 MMG EMG All 0.047 (-0.25t0 0.35)
43 AMG (tri) EMG All 0.15 (-0.13 t0 0.43)
Renew 2021 115 AMG (tri) EMG PACU 0.03 (-0.29 t0 0.35) (-0.28 to 0.34)
Giudici 2021 20 AMG (uni)  EMG All 0.10 (0.05 0 0.15) (-0.15 t0 0.35)
Honing 2022 130 EMG EMG All 031 (0.29t0 0.34)
(obese) 14 EMG EMG All 0.38 (0.30 t0 0.47)
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Index Device®

Reference Device®

Study? N Type Monitor Pre® NI° Type Monitor Pre®  NI¢
K-Nielsen 1998 32 AMG (ns) TOF Guard x o MMG x o
20 MMG Myograph 2000 x o MMG x o
Dahaba 2002 20 EMG M-NMT MMG x
Trager 2006 14 KMG MechanoSensor MMG x
Claudius 2009 30 AMG (uni) TOF Watch o x  MMG x
30 AMG (uni) TOF Watch x x  MMG x
Gaffar 2013 24 EMG Not stated KMG MechanoSensor
Colegrave 2016 32 AMG (tri) TOF Scan o o AMG (uni) TOF Watch o o
Kameyama 2019 20 EMG (cuff) TOF Cuff AMG (uni) TOF Watch x
Bussey 2020 11 EMG GE E-NMT-01 o EMG o
Markle 2020 40 EMG (cuff) TOF Cuff AMG (tri) TOF Scan x
S Machado 2020 27 EMG (cuff) TOF Cuff AMG (uni) TOF Watch x
Motamed 2021 30 KMG M-NMT AMG (tri) TOF Scan
Nemes 2021 48 AMG (uni) TOF Watch x  EMG x
48 EMG TetraGraph x  AMG (uni) TOF Watch x
48 EMG TetraGraph AMG (uni) TOF Watch
Honing 2022 200 EMG (cuff) TOF Cuff x  EMG x
50 EMG (cuff) TOF Cuff x  EMG x
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Monitor Limits of

Study? N Index Reference Time Bias (95% CI) Agreement
K-Nielsen 1998 32 AMG (ns) MMG Neostigime to TOFR >8, >7 MMG 0.8% (6.4% to -4.8%)

20 MMG MMG -0.2% (2.6% to -3.0%)
Dahaba 2002 20 EMG MMG NMB admin to TOFR >8 -1.4% (-8.8% to 5.9%)
Trager 2006 14 KMG MMG NMB admin to TOFR >9 0.6% (-8.6% to 9.8%)
Claudius 2009 30 AMG (uni) MMG TOFC 2 to TOFR >9 -11.5% (-14.4% to -8.4%) (-25.6% to 5.4%)

30 AMG (uni)  MMG -17.8% (-21.2% to -14.2%) (-34.3% to 3.0%)
Gaffar 2013 24 EMG KMG Not stated to TOFR>9 -0.6% (-2.3% to 1.2%)
Colegrave 2016 32 AMG (tri) AMG (uni) End surg to TOFR >9 0% (-4.1% to 4.1%)
Kameyama 2019 20 EMG (cuff)  AMG (uni) Antagnonist admin to TOFR >9 12.6% (6.7% to 18.5%) (-14.3% to 39.6%)
Bussey 2020 11 EMG EMG 10 min post antagonist to TOFR >9 0.24
Markle 2020 40 EMG (cuff)  AMG (tri) NMB admin to TOFR>9 8.9% (5.8% to 12.0%) (-9.9% to 27.7%)
S Machado 2020 27 EMG (cuff)  AMG (uni)  NMB admin to TOFR>9 16.4% (-6.1% to 39.0%)
Motamed 2021 30 KMG AMG (tri) TOFC 0 to TOFR >9 -0.6% (-4.3% to 4.0%) (-23.2% t0 21.8%)
Nemes 2021 48 AMG (uni) EMG End surg to TOFR >8 1.3% (-14.0% to 16.6%)

48 EMG AMG (uni) -0.5% (-2.4% to 1.3%) (-14.0% to 16.6%)

48 EMG AMG (uni) 2.6% (-14.4% to 19.6%)
Honing 2022 200 EMG (cuff) EMG NMB admin to TOFR >9 3.4% (2.3% to 4.5%)

50 EMG (cuff) EMG -1.7% (-2.9% to 2.5%)





