Additional File 1
Risk of Residual Blockade at Extubation
As described in the main text, studies describing the risk of residual blockade at extubation exclusively with rocuronium or vecuronium and neostigmine use, when patients are not required to have verification of full neuromuscular recovery (TOF ratio ≤ 0.9) prior to extubation in the OR, were meta-analyzed using a random effects model.  Results from the three eligible studies are reported in Table A1.  

Table A1. Risk of residual neuromuscular blockade (TOF <0.9) at extubation 
	Study
	N
	Residual Block (n)
	Residual Block (%)

	Murphy et al. [1]
	120
	105
	88%

	Sabo et al. [2]
	43
	26
	60%

	Kotake et al. [3]
	109
	26
	24%

	Random effects meta-analysis
	272
	157
	60%


            NMBA = neuromuscular blocking agent; TOF = train-of-four
Risk of Hypoxemia With and Without Residual Blockade

Hypoxemia (low oxygen levels) has been documented to occur more frequently in patients with residual blockade and likely results from impairment of the hypoxic ventilatory response and respiratory muscle strength[4].   It has been defined as "mild" when patients have hemoglobin oxygen (O2) saturations (Spo2) of 93-90% and "severe" when Spo2 levels fall below 90%[4].
A search of the PubMed database on July 10, 2015 using terms of [hypoxia or hypoxemia] AND [residual blockade or residual block or curarization] did not identify any studies reporting a risk of hypoxemia when residual blockade was assessed following extubation.  Three studies were identified reporting data on hypoxemia when residual blockade (defined as TOF < 0.9), following administration of intermediate-acting NMBAs, was assessed in the post-anesthesia care unit (PACU)[5–7].  In the first study, all patients were administered Rocuronium (n = 114), and the risk of hypoxemia on PACU arrival was 50.9% in the 'residual blockade' group compared to 28.1% in the 'non-residual blockade group'.  However the study design was more experimental in nature in that quantitative neuromuscular monitoring was performed, and all patients without residual blockade were extubated with a TOF ratio of exactly 1.0[7].  Because patients in clinical practice without residual blockade may have TOF ratios ranging from 0.9 to greater than 1.0, it is not clear how generalizable the data for this group are to actual practice.  Also, at least 1 patient with a TOF ratio at extubation equal to 0.9 was included in the group evaluated as having residual blockade.  A second study included a large sample of patients (n = 624), but only evaluated risks of severe hypoxemia (Spo2 < 90%), which would underestimate overall risk[5].  The third study evaluated patients (n =202) managed according to usual clinical practice, and reported a risk of hypoxemia that was higher, upon PACU admission, for patients with residual blockade (30%) than those without residual blockade (5%)[6].  Patients were generally well balanced on other characteristics between the residual blockade and no residual blockade groups.  Based on the strengths and limitations of each analysis, data from the third study were therefore used within the model.  It would have been preferable to have had data on the risk of hypoxemia with residual blockade assessed at extubation (as was the point of assessment in the clinical trial evaluating prevention of residual blockade with sugammadex versus neostigmine[2]) rather than in the PACU, however, in the absence of this information, default data were directly extrapolated to cases of residual blockade at extubation (Table A2).  
Table A2.  Risk of post-operative hypoxemia with and without residual blockade
	Residual blockade (TOF < 0.9) assessed at PACU arrival
	N (Patients)
	n (Hypoxemia)
	% (Hypoxemia)

	Residual blockade 
	61
	18
	29.5%

	No residual blockade
	141
	7
	5.0%


PACU = post-anesthesia care unit; TOF = train-of-four
Risk of Upper Airway Obstruction With and Without Residual Blockade
Upper airway obstruction has been defined as a ratio of maximal expiratory flow and maximal inspiratory flow at 50% of vital capacity (MEF50/MIF50) of greater than 1 and can be detected by spirometry[8].  It can occur during anesthesia and neuromuscular block through decrease in muscle tone associated with loss of wakefulness, and drug-induced inhibition of upper airway neural and muscle activity and suppression of protective arousal responses[9].    
A search of the PubMed database using terms of [obstruction] AND [residual blockade or residual block or curarization] identified one study[6], describing the association between residual blockade (defined as TOF < 0.9) and post-operative upper airway obstruction in patients receiving intermediate acting NMBAs.  This study of patients in the PACU found that cases of upper airway obstruction requiring intervention were significantly more likely in patients with residual blockade versus those without.  However, upper airway obstruction events were based on those detected clinically and for which an intervention (jaw thrust, oral airway or nasal airway) was undertaken and is likely to under-estimate the actual occurrence of upper airway obstruction physiologically in clinical practice.  In the absence of patient studies in the operative setting, to obtain an estimate of the latter, experimental studies of residual blockade induced in healthy volunteers were reviewed.  One study was identified using an intermediate acting NMBA, which assessed upper airway obstruction as a ratio of MEF50/MIF50[10].  In that study, 12 healthy male volunteers were administered Rocuronium and the incidence of upper airway obstruction was evaluated at various TOF ratios (Table A3).  In the analysis results, these were reported as TOF ratios (mean ± SD) of 0.5 ± 0.16, 0.83 ± 0.06 and 1.02 ± 0.01.  In the absence of more refined estimates, the observed incidences of upper airway obstruction at these TOF levels were presumed to correspond to TOF ranges of ≤ 0.70, > 0.70-< 0.90 and ≥ 0.90 in applying them to post-operative TOF data following extubation from the Sugammadex Protocol 334 trial (Rocuronium + Neostigmine arm)[11] to estimate an overall risk of upper airway obstruction in patients with vs. without residual blockade (Table A4).
Table A3.  Risk of upper airway obstruction by TOF range

	Reported TOF Ratio (mean ± SD)
	Converted TOF Range
	N
	n (Upper Airway Obstruction)
	% (Upper Airway Obstruction)

	0.5 ± 0.16
	≤ 0.70
	12
	8
	66.7%

	0.83 ± 0.06
	> 0.70-< 0.90
	12
	4
	33.3%

	1.02 ± 0.01
	≥ 0.90
	12
	1
	8.3%


SD = standard deviation; TOF = train-of-four 
Table A4.  Risk of upper airway obstruction with vs. without residual blockade (TOF ≥ 0.9) following extubation

	TOF Ratio
	n[2]
	Estimated % With Upper Airway Obstruction[10]
	Upper Airway Obstruction Without Residual Blockade (%)
	Upper Airway Obstruction With Residual Blockade (%)

	≤ 0.7
	15
	66.7%
	
	

	> 0.7-<0.9
	11
	33.3%
	
	

	≥ 0.9
	17
	8.3%
	
	

	Total
	43
	35.1%
	8.3%
	52.6%


TOF = train-of-four

Model Literature Review Criteria
Systematic literature searches of the PubMed database for model input values (up to August 21, 2015) are listed below.  All searches were limited to English language citations.  

In the case of operating room scheduling and staffing parameters (e.g., time to start of OR day, turnover times, time for OR clean-up, procedure duration, OR staff eligible for over-time pay), values would expected to be highly variable across operating rooms and institutions.  With respect to scheduling, available publications reporting data often reflect examples where efficiency was less than desired and improvements were sought.  Rather than conducting a formal meta-analysis across publications, data from available sources deemed as reasonable and credible by OR experts were included within the model and values were varied in reported sensitivity analyses.
	Search Number (Input Variable)
	Search Terms

	Search 1 (Risk of residual 
               neuromuscular blockade)
	(residual blockade or residual block or curarization) and (rocuronium or vecuronium)

	Search 2 (Risk of hypoxemia)
	(hypoxia or hypoxemia) AND (residual blockade or residual block or curarization)

	Search 3 (Risk of upper airway 

               obstruction)
	(obstruction) AND (residual blockade or residual block or curarization)

	Search 4 (Sugammadex impact on 

               OR time and residual 

               neuromuscular blockade)
	(sugammadex AND trial)
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