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	eTable 1. Diagnostic codes used to generate cardiovascular outcomes variable

	Variable
	Diagnosis
	ICD-9/ ICD-10 code

	Cardiac Dysrhythmia
	Atrioventricular block, complete
	426.0

	
	Atrioventricular block, unspecified 
	426.10

	 
	First degree atrioventricular block
	426.11

	 
	Mobitz (type) II atrioventricular block 
	426.12

	 
	Other second-degree atrioventricular block
	426.13

	 
	Left bundle branch hemiblock 
	426.2

	 
	Other left bundle branch block 
	426.3

	 
	Right bundle branch block 
	426.4

	 
	Bundle branch block, unspecified 
	426.50

	 
	Right bundle branch block and left posterior fascicular block 
	426.51

	 
	Right bundle branch block and left anterior fascicular block
	426.52

	 
	Other bilateral bundle branch block
	426.53

	 
	Trifascicular block
	426.54

	 
	Other heart block 
	426.6

	 
	Anomalous atrioventricular excitation 
	426.7

	 
	Lown-Ganong-Levine syndrome
	426.81

	 
	Long QT syndrome
	426.82

	 
	Other specified conduction disorders
	426.89

	 
	Conduction disorder, unspecified
	426.9

	 
	Paroxysmal supraventricular tachycardia 
	427.0

	 
	Paroxysmal ventricular tachycardia 
	427.1

	 
	Paroxysmal tachycardia, unspecified
	427.2

	 
	Atrial fibrillation 
	427.31

	 
	Atrial flutter 
	427.32

	 
	Ventricular fibrillation
	427.41

	 
	Ventricular flutter
	427.42

	 
	Cardiac arrest
	427.5

	 
	Premature beats, unspecified
	427.60

	 
	Supraventricular premature beats 
	427.61

	 
	Other premature beats 
	427.69

	 
	Sinoatrial node dysfunction 
	427.81

	 
	Other specified cardiac dysrhythmias 
	427.89

	 
	Cardiac dysrhythmia, unspecified 
	427.9

	 
	Atrioventricular block, first degree 
	I44.0

	 
	Atrioventricular block, second degree
	I44.1

	 
	Atrioventricular block, complete
	I44.2

	 
	Unspecified atrioventricular block
	I44.30

	 
	Other atrioventricular block
	I44.39

	 
	Left anterior fascicular block
	I44.4

	 
	Left posterior fascicular block  
	I44.5

	 
	Unspecified fascicular block
	I44.60

	 
	Other fascicular block
	I44.69

	 
	Left bundle-branch block, unspecified
	 I44.7

	 
	Right fascicular block
	I45.0

	 
	Unspecified right bundle-branch block
	 I45.10

	 
	Other right bundle-branch block
	I45.19

	 
	Bifascicular block
	I45.2
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	Trifascicular block
	I45.3

	 
	Nonspecific intraventricular block
	 I45.4

	 
	Other specified heart block
	I45.5

	 
	Pre-excitation syndrome
	I45.6

	 
	Long QT syndrome
	I45.81

	 
	Other specified conduction disorders
	I45.89

	 
	Conduction disorder, unspecified
	 I45.9

	 
	Cardiac arrest, cause unspecified
	I46.9

	 
	Re-entry ventricular arrhythmia
	I47.0

	 
	Supraventricular tachycardia
	I47.1

	 
	Ventricular tachycardia
	I47.2

	 
	Paroxysmal tachycardia, unspecified
	I47.9

	 
	Paroxysmal atrial fibrillation
	I48.0

	 
	Persistent atrial fibrillation
	I48.1

	 
	Chronic atrial fibrillation
	I48.2

	 
	Typical atrial flutter
	I48.3

	 
	Atypical atrial flutter
	I48.4

	 
	Unspecified atrial fibrillation
	I48.91

	 
	Unspecified atrial flutter
	I48.92

	 
	Ventricular fibrillation
	I49.01

	 
	Ventricular flutter
	I49.02

	 
	Atrial premature depolarization
	I49.1

	 
	Junctional premature depolarization
	I49.2

	 
	Ventricular premature depolarization
	I49.3

	 
	Unspecified premature depolarization
	I49.40

	 
	Other premature depolarization
	I49.49

	 
	Sick sinus syndrome
	 I49.5

	 
	Other specified cardiac arrhythmias
	 I49.8

	 
	Cardiac arrhythmia, unspecified
	I49.9
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	Acute Heart Failure
	Congestive heart failure, unspecified 
	428.0

	
	Left heart failure
	428.1

	 
	Systolic heart failure, unspecified 
	428.20

	 
	Acute systolic heart failure 
	428.21

	 
	Acute on chronic systolic heart failure 
	428.23

	 
	Diastolic heart failure, unspecified 
	428.30

	 
	Acute diastolic heart failure 
	428.31

	 
	Acute on chronic diastolic heart failure 
	428.33

	 
	Combined systolic and diastolic heart failure, unspecified 
	428.40

	 
	Acute combined systolic and diastolic heart failure 
	428.41

	 
	Acute on chronic combined systolic and diastolic heart failure 
	428.43

	 
	Heart failure, unspecified
	428.9

	 
	Left ventricular failure, unspecified
	I50.1

	 
	Unspecified systolic (congestive) heart failure
	I50.20

	 
	Acute systolic (congestive) heart failure
	I50.21

	 
	Acute on chronic systolic (congestive) heart failure
	I50.23

	 
	Unspecified diastolic (congestive) heart failure
	I50.30

	 
	Acute diastolic (congestive) heart failure
	I50.31

	 
	Acute on chronic diastolic (congestive) heart failure
	I50.33

	 
	Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
	I50.40

	 
	Acute combined systolic (congestive) and diastolic (congestive) heart failure
	I50.41

	 
	Acute on chronic combined systolic (congestive) and diastolic (congestive) heart failure
	I50.43

	 
	Right heart failure, unspecified
	I50.810

	 
	Acute right heart failure
	I50.811

	 
	Acute on chronic right heart failure
	I50.813

	 
	Right heart failure due to left heart failure
	I50.814

	 
	Biventricular heart failure
	I50.82

	 
	High output heart failure
	I50.83

	 
	End-stage heart failure
	I50.84

	 
	Other heart failure
	I50.89

	 
	Heart failure, unspecified
	I50.9
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	Acute myocardial infarction
	Acute myocardial infarction of anterolateral wall, episode of care unspecified
	410.00

	
	Acute myocardial infarction of anterolateral wall, initial episode of care
	410.01

	
	Acute myocardial infarction of anterolateral wall, subsequent episode of care
	410.02

	 
	Acute myocardial infarction of other anterior wall, episode of care unspecified
	410.10

	 
	Acute myocardial infarction of other anterior wall, initial episode of care
	410.11

	 
	Acute myocardial infarction of other anterior wall, subsequent episode of care
	410.12

	 
	Acute myocardial infarction of inferolateral wall, episode of care unspecified

	410.20

	 
	Acute myocardial infarction of inferolateral wall, initial episode of care
	410.21

	 
	Acute myocardial infarction of inferolateral wall, subsequent episode of care
	410.22

	 
	Acute myocardial infarction of inferoposterior wall, episode of care unspecified
	410.30

	 
	Acute myocardial infarction of inferoposterior wall, initial episode of care
	410.31

	 
	Acute myocardial infarction of inferoposterior wall, subsequent episode of care
	410.32

	 
	Acute myocardial infarction of other inferior wall, episode of care unspecified
	410.40

	 
	Acute myocardial infarction of other inferior wall, initial episode of care
	410.41

	 
	Acute myocardial infarction of other inferior wall, subsequent episode of care
	410.42

	 
	Acute myocardial infarction of other lateral wall, episode of care unspecified
	410.50

	 
	Acute myocardial infarction of other lateral wall, initial episode of care
	410.51

	 
	Acute myocardial infarction of other lateral wall, subsequent episode of care
	410.52

	 
	True posterior wall infarction, episode of care unspecified
	410.60

	 
	True posterior wall infarction, initial episode of care
	410.61

	 
	True posterior wall infarction, subsequent episode of care
	410.62

	 
	Subendocardial infarction, episode of care unspecified
	410.70

	 
	Subendocardial infarction, initial episode of care
	410.71

	 
	Subendocardial infarction, subsequent episode of care
	410.72

	 
	Acute myocardial infarction of other specified sites, episode of care unspecified
	410.80

	 
	Acute myocardial infarction of other specified sites, initial episode of care
	410.81
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	Acute myocardial infarction of other specified sites, subsequent episode of care
	410.82

	 
	Acute myocardial infarction of unspecified site, episode of care unspecified
	410.90

	 
	Acute myocardial infarction of unspecified site, initial episode of care
	410.91

	 
	Acute myocardial infarction of unspecified site, subsequent episode of care
	410.92

	 
	ST elevation (STEMI) myocardial infarction involving left main coronary artery
	I21.01

	 
	ST elevation (STEMI) myocardial infarction involving left anterior descending coronary artery
	I21.02

	 
	ST elevation (STEMI) myocardial infarction involving other coronary artery of anterior wall
	I21.09

	 
	ST elevation (STEMI) myocardial infarction involving right coronary artery
	I21.11

	 
	ST elevation (STEMI) myocardial infarction involving other coronary artery of inferior wall
	I21.19

	 
	ST elevation (STEMI) myocardial infarction involving left circumflex coronary artery
	 I21.21

	 
	ST elevation (STEMI) myocardial infarction involving other sites
	I21.29

	 
	ST elevation (STEMI) myocardial infarction of unspecified site
	 I21.3

	 
	Non-ST elevation (NSTEMI) myocardial infarction
	I21.4

	 
	Acute myocardial infarction, unspecified
	I21.9

	 
	Myocardial infarction type 2
	 I21.A1

	 
	Other myocardial infarction type
	I21.A9

	 
	Subsequent ST elevation (STEMI) myocardial infarction of anterior wall
	I22.0

	 
	Subsequent ST elevation (STEMI) myocardial infarction of inferior wall
	I22.1

	 
	Subsequent non-ST elevation (NSTEMI) myocardial infarction
	I22.2

	 
	Subsequent ST elevation (STEMI) myocardial infarction of other sites
	I22.8

	 
	Subsequent ST elevation (STEMI) myocardial infarction of unspecified site
	I22.9
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	TIA and related syndromes
	Basilar artery syndrome
	435.0      

	
	Vertebral artery syndrome
	435.1

	
	Subclavian steal syndrome
	435.2

	 
	Vertebrobasilar artery syndrome
	435.3

	 
	Other specified transient cerebral ischemias
	435.8

	 
	Unspecified transient cerebral ischemia
	435.9

	 
	Transient global amnesia
	437.7

	 
	Basilar artery syndrome
	435.0

	 
	Vertebral artery syndrome
	435.1

	 
	Vertebrobasilar artery syndrome
	435.3

	 
	Vertebro-basilar artery syndrome
	 G45.0

	 
	Carotid artery syndrome (hemispheric)
	G45.1

	 
	Multiple and bilateral precerebral artery syndromes
	G45.2

	 
	Amaurosis fugax
	G45.3

	 
	Transient global amnesia
	G45.4

	 
	Other transient cerebral ischemic attacks and related syndromes
	G45.8

	 
	Transient cerebral ischemic attack, unspecified
	G45.9


	Continued eTable 1. Diagnostic codes used to generate cardiovascular outcomes variable

	Ischemic Stroke
	Occlusion and stenosis of basilar artery with cerebral infarction
	433.01

	
	Occlusion and stenosis of carotid artery with cerebral infarction
	433.11

	 
	Occlusion and stenosis of vertebral artery with cerebral infarction
	433.21

	 
	Occlusion and stenosis of multiple and bilateral precerebral arteries with cerebral infarction
	433.31

	 
	Occlusion and stenosis of other specified precerebral artery with cerebral infarction
	433.81

	 
	Occlusion and stenosis of unspecified precerebral artery with cerebral infarction
	433.91

	 
	Cerebral thrombosis with cerebral infarction
	434.01

	 
	Cerebral embolism with cerebral infarction
	434.11

	 
	Cerebral artery occlusion, unspecified with cerebral infarction
	434.91

	 
	Cerebral infarction due to thrombosis of unspecified precerebral artery
	I63.00

	 
	Cerebral infarction due to thrombosis of right vertebral artery
	I63.011

	 
	Cerebral infarction due to thrombosis of left vertebral artery
	I63.012

	 
	Cerebral infarction due to thrombosis of bilateral vertebral arteries
	I63.013

	 
	Cerebral infarction due to thrombosis of unspecified vertebral artery
	I63.019

	 
	Cerebral infarction due to thrombosis of basilar artery
	I63.02

	 
	Cerebral infarction due to thrombosis of right carotid artery
	I63.031

	 
	Cerebral infarction due to thrombosis of left carotid artery
	I63.032

	 
	Cerebral infarction due to thrombosis of bilateral carotid arteries
	I63.033

	 
	Cerebral infarction due to thrombosis of unspecified carotid artery
	I63.039

	 
	Cerebral infarction due to thrombosis of other precerebral artery
	I63.09

	 
	Cerebral infarction due to embolism of unspecified precerebral artery
	 I63.10

	 
	Cerebral infarction due to embolism of right vertebral artery
	I63.111

	 
	Cerebral infarction due to embolism of left vertebral artery
	I63.112

	 
	Cerebral infarction due to embolism of bilateral vertebral arteries
	I63.113

	 
	Cerebral infarction due to embolism of unspecified vertebral artery
	I63.119

	 
	Cerebral infarction due to embolism of basilar artery
	I63.12

	 
	Cerebral infarction due to embolism of right carotid artery
	I63.131

	 
	Cerebral infarction due to embolism of left carotid artery
	I63.132

	 
	Cerebral infarction due to embolism of bilateral carotid arteries
	I63.133
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	Cerebral infarction due to embolism of unspecified carotid artery
	I63.139

	 
	Cerebral infarction due to embolism of other precerebral artery
	 I63.19

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified precerebral arteries
	I63.20

	 
	Cerebral infarction due to unspecified occlusion or stenosis of right vertebral artery
	I63.211

	 
	Cerebral infarction due to unspecified occlusion or stenosis of left vertebral artery
	I63.212

	 
	Cerebral infarction due to unspecified occlusion or stenosis of bilateral vertebral arteries
	I63.213

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified vertebral arteries
	 I63.219

	 
	Cerebral infarction due to unspecified occlusion or stenosis of basilar artery
	I63.22

	 
	Cerebral infarction due to unspecified occlusion or stenosis of right carotid arteries
	I63.231

	 
	Cerebral infarction due to unspecified occlusion or stenosis of left carotid arteries
	I63.232

	 
	Cerebral infarction due to unspecified occlusion or stenosis of bilateral carotid arteries
	I63.233

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified carotid arteries
	I63.239

	 
	Cerebral infarction due to unspecified occlusion or stenosis of other precerebral arteries
	I63.29

	 
	Cerebral infarction due to thrombosis of unspecified cerebral artery
	 I63.30

	 
	Cerebral infarction due to thrombosis of right middle cerebral artery
	I63.311

	 
	Cerebral infarction due to thrombosis of left middle cerebral artery
	 I63.312

	 
	Cerebral infarction due to thrombosis of bilateral middle cerebral arteries
	I63.313

	 
	Cerebral infarction due to thrombosis of unspecified middle cerebral artery
	 I63.319

	 
	Cerebral infarction due to thrombosis of right anterior cerebral artery
	I63.321

	 
	Cerebral infarction due to thrombosis of left anterior cerebral artery
	I63.322

	 
	Cerebral infarction due to thrombosis of bilateral anterior cerebral arteries
	I63.323

	 
	Cerebral infarction due to thrombosis of unspecified anterior cerebral artery
	 I63.329
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	Cerebral infarction due to thrombosis of right posterior cerebral artery
	I63.331

	 
	Cerebral infarction due to thrombosis of left posterior cerebral artery
	I63.332

	 
	Cerebral infarction to thrombosis of bilateral posterior cerebral arteries
	I63.333

	 
	Cerebral infarction due to thrombosis of unspecified posterior cerebral artery
	I63.339

	 
	Cerebral infarction due to thrombosis of right cerebellar artery
	I63.341

	 
	Cerebral infarction due to thrombosis of left cerebellar artery
	I63.342

	 
	Cerebral infarction to thrombosis of bilateral cerebellar arteries
	I63.343

	 
	Cerebral infarction due to thrombosis of unspecified cerebellar artery
	I63.349

	 
	Cerebral infarction due to thrombosis of other cerebral artery
	 I63.39

	 
	Cerebral infarction due to embolism of unspecified cerebral artery
	I63.40

	 
	Cerebral infarction due to embolism of right middle cerebral artery
	I63.411

	 
	Cerebral infarction due to embolism of left middle cerebral artery
	I63.412

	 
	Cerebral infarction due to embolism of bilateral middle cerebral arteries
	I63.413

	 
	Cerebral infarction due to embolism of unspecified middle cerebral artery
	I63.419

	 
	Cerebral infarction due to embolism of right anterior cerebral artery
	 I63.421

	 
	Cerebral infarction due to embolism of left anterior cerebral artery
	I63.422

	 
	Cerebral infarction due to embolism of bilateral anterior cerebral arteries
	I63.423

	 
	Cerebral infarction due to embolism of unspecified anterior cerebral artery
	 I63.429

	 
	Cerebral infarction due to embolism of right posterior cerebral artery
	I63.431

	 
	Cerebral infarction due to embolism of left posterior cerebral artery
	I63.432

	 
	Cerebral infarction due to embolism of bilateral posterior cerebral arteries
	I63.433

	 
	Cerebral infarction due to embolism of unspecified posterior cerebral artery
	I63.439

	 
	Cerebral infarction due to embolism of right cerebellar artery
	I63.441

	 
	Cerebral infarction due to embolism of left cerebellar artery
	I63.442
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	Cerebral infarction due to embolism of bilateral cerebellar arteries
	I63.443

	 
	Cerebral infarction due to embolism of unspecified cerebellar artery
	I63.449

	 
	Cerebral infarction due to embolism of other cerebral artery
	I63.49

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified cerebral artery
	I63.50

	 
	Cerebral infarction due to unspecified occlusion or stenosis of right middle cerebral artery
	I63.511

	 
	Cerebral infarction due to unspecified occlusion or stenosis of left middle cerebral artery
	I63.512

	 
	Cerebral infarction due to unspecified occlusion or stenosis of bilateral middle cerebral arteries
	I63.513

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified middle cerebral artery
	I63.519

	 
	Cerebral infarction due to unspecified occlusion or stenosis of right anterior cerebral artery
	I63.521

	 
	Cerebral infarction due to unspecified occlusion or stenosis of left anterior cerebral artery
	I63.522

	 
	Cerebral infarction due to unspecified occlusion or stenosis of bilateral anterior cerebral arteries
	I63.523

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified anterior cerebral artery
	I63.529

	 
	Cerebral infarction due to unspecified occlusion or stenosis of right posterior cerebral artery
	I63.531

	 
	Cerebral infarction due to unspecified occlusion or stenosis of left posterior cerebral artery
	I63.532

	 
	Cerebral infarction due to unspecified occlusion or stenosis of bilateral posterior cerebral arteries
	 I63.533

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified posterior cerebral artery
	I63.539

	 
	Cerebral infarction due to unspecified occlusion or stenosis of right cerebellar artery
	I63.541

	 
	Cerebral infarction due to unspecified occlusion or stenosis of left cerebellar artery
	I63.542

	 
	Cerebral infarction due to unspecified occlusion or stenosis of bilateral cerebellar arteries
	I63.543

	 
	Cerebral infarction due to unspecified occlusion or stenosis of unspecified cerebellar artery
	I63.549

	 
	Cerebral infarction due to unspecified occlusion or stenosis of other cerebral artery
	 I63.59

	 
	Cerebral infarction due to cerebral venous thrombosis, nonpyogenic
	I63.6

	 
	Other cerebral infarction
	I63.8

	 
	Cerebral infarction, unspecified
	I63.9


Additional Sensitivity Analysis: Fractional Polynomials Analysis

In the primary model, we categorized several covariates that did not meet the linearity assumption using quintiles. However, there may be associations between the covariates and postoperative cardiovascular complications that were not adequately considered in the multivariable confounder model. Therefore, we performed an additional sensitivity analysis using fractional polynomials to adjust for non-linear relations in continuous covariates1.

Fractional polynomials were built for the variables age, body mass index, Charlson comorbidity index, intraoperative fluid volume given, duration of surgery, neuromuscular blocking drug dose expressed as multiples of the predicted dose needed to reduce twitch height by 95%, total intraoperative vasopressor dose, and work relative value units. The association between neostigmine/ glycopyrrolate reversal and postoperative cardiovascular remained non-significant (aOR, 1.05 [95% CI, 0.99-1.12]; p=0.10), which was consistent with our primary findings.

Additional Sensitivity Analyses – Postoperative 30-Day Period

Considering bias arising from unobserved readmission to out-of-network hospitals, we conducted two further sensitivity analyses: Firstly, we re-ran the primary analysis in a subgroup of patients who received medical follow-up services in the Partners HealthCare system during a minimum of 30 days after discharge. Secondly, we re-ran the primary analysis in a subgroup of patients residing not more than 20 km from Boston, Massachusetts, based on home postal code - a distance previously shown to increase the probability of postoperative readmission to outside facilities2.

Both in the subgroup of patients who received medical follow-up services in the Partners HealthCare system during a minimum of 30 days after discharge (91.2% of the primary cohort) and in the subgroup of patients residing not more than 20 km from Boston (39.9% of the primary cohort), re-running the primary analysis yielded consistent results: Neostigmine/ glycopyrrolate reversal was not significantly associated with postoperative cardiovascular complications (aOR, 1.03 [95% CI, 0.96-1.10]; p=0.36 and aOR, 1.01 [95% CI, 0.91-1.12]; p=0.81, respectively).
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eFigure 1. Marginal probability plot for the interaction term neostigmine/ glycopyrrolate reversal (binary)*high-risk surgery (binary)
Abbreviation: CI, confidence interval

For vascular surgery and neurosurgical patients, the predicted risks of postoperative cardiovascular complications were 13.27 for every 100 patients who received neostigmine/ glycopyrrolate reversal and 11.34 for every 100 patients who did not (adjusted absolute risk difference, 1.93% [95% CI, 0.75%-3.11%]; p=0.001. For patients undergoing non-vascular surgery and non-neurosurgery, the predicted risks of postoperative cardiovascular complications were 6.50 for every 100 patients who received neostigmine/ glycopyrrolate reversal and 6.77 for every 100 patients who did not (adjusted absolute risk difference, 0.27% [95% CI, 0.69%-0.14%]; p=0.20).
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eFigure 2. Marginal probability plot for the interaction term neostigmine/ glycopyrrolate reversal (binary)*history of atrial fibrillation
Abbreviation: CI, confidence interval

For patients with history of atrial fibrillation, the predicted risks of postoperative cardiovascular complications were 27.82 for every 100 patients who received neostigmine/ glycopyrrolate reversal and 24.40 for every 100 patients who did not (adjusted absolute risk difference, 3.42% [95% CI, 1.38%-5.47%]; p=0.001. For patients without history of atrial fibrillation, the predicted risks of postoperative cardiovascular complications were 5.43 for every 100 patients who received neostigmine/ glycopyrrolate reversal and 5.52 for every 100 patients who did not (adjusted absolute risk difference, 0.08% [95% CI, 0.46%-0.29%]; p=0.001).
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eFigure 3. Marginal probability plot for the interaction term neostigmine/ glycopyrrolate reversal (binary)*age (high/ low)
Abbreviation: CI, confidence interval
For patients of high age (>70 years), the predicted risks of postoperative cardiovascular complications were 15.71 for every 100 patients who received neostigmine/ glycopyrrolate reversal and 14.16 for every 100 patients who did not (adjusted absolute risk difference, 1.54% [95%CI, 0.36%-2.73%]; p=0.01. For patients of non-high age (≤70 years), the predicted risks of postoperative cardiovascular complications were 5.51 for every 100 patients who received neostigmine/ glycopyrrolate reversal and 5.59 for every 100 patients who did not (adjusted absolute risk difference, 0.07% [95%CI, 0.46%-0.31%]; p=0.71).
Exploratory Analysis – Hypertension and Hypotension as Outcomes
Using multivariable logistic regression with the covariates of the primary model, we analyzed the association of neostigmine/ glycopyrrolate dose ratio and glycopyrrolate dose with intraoperative with hypertension and hypotension, respectively.  Only those cases were included for which mean arterial blood pressure (MAP) data were available for the period of 5 minutes prior to 15 minutes after neostigmine/ glycopyrrolate co-administration.  Hypertension was defined as mean arterial pressure (MAP) > 110 mmHg and a 20% increase from baseline, and hypotension was defined as MAP < 55 mmHg and a 20% decrease from baseline, during the 15-minute post-neostigmine administration epoch


3,4 ADDIN EN.CITE . 

In the subcohort of 53,643 cases with available MAP data for the period of 5 minutes prior to 15 minutes after neostigmine/ glycopyrrolate administration, a higher neostigmine/ glycopyrrolate dose ratio was significantly associated with lower odds of hypertension (aOR, 0.98 [95% CI, 0.97-0.99]; p<0.001) and higher odds of bradycardia (aOR, 1.15 [95% CI, 1.13-1.17]; p<0.001).  Independent of the neostigmine/ glycopyrrolate dose ratio, high glycopyrrolate dose was associated with increased odds of hypertension and decreased odds of hypotension.

	eTable 2. Associations between neostigmine/ glycopyrrolate last dose quartiles and hypertension/ hypotension

	Outcome
	Exposure
	Adjusted Odds Ratio*
	95% Confidence Interval
	P-
Value
	P for Trend

	Hypertension
	Neostigmine last dose quartiles
	
	<0.001

	
	2
	1.06
	1.01-1.12
	0.02
	

	
	3
	1.24
	1.16-1.32
	<0.001
	

	
	4
	1.37
	1.29-1.45
	<0.001
	

	
	Glycopyrrolate last dose quartiles
	
	

	
	2
	1.16
	1.08-1.23
	<0.001
	<0.001

	
	3
	1.24
	1.16-1.31
	<0.001
	

	
	4
	1.50
	1.40-1.60
	<0.001
	

	Hypotension
	Neostigmine last dose quartiles
	
	0.10

	
	2
	0.95
	0.84-1.08
	0.43
	

	
	3
	0.89
	0.75-1.04
	0.15
	

	
	4
	0.90
	0.78-1.04
	0.14
	

	
	Glycopyrrolate last dose quartiles
	
	0.005

	
	2
	0.89
	0.77-1.03
	0.11
	

	
	3
	0.90
	0.78-1.04
	0.15
	

	
	4
	0.79
	0.68-0.92
	0.003
	

	*Adjusted for age, sex, body mass index, Charlson comorbidity index, American Society of Anesthesiologists physical status, emergency status of surgery (emergent/non-emergent), admission type (inpatient/ ambulatory), adverse admission, year of surgery, surgery type, a prescription of beta-blockers or anti-platelets within 4 weeks prior to surgery, duration of surgery, neuromuscular blocking drug dose expressed as multiples of the dose needed to reduce twitch height by 95%, intraoperative fluid resuscitation, intraoperative vasopressor dose, packed red blood cell units, and work relative value units.


	eTable 3. Estimated associations between neostigmine/ glycopyrrolate reversal and postoperative cardiovascular complications at different ages

	Age
	Adjusted Odds Ratio*
	95% Confidence Interval
	P-Value

	20
	0.85
	0.71-1.02
	0.09

	30
	0.89
	0.76-1.03
	0.12

	40
	0.93
	0.83-1.04
	0.21

	50
	0.97
	0.89-1.06
	0.51

	60
	1.02
	0.95-1.08
	0.64

	70
	1.06
	0.99-1.14
	0.10

	80
	1.11
	1.01-1.22
	0.03

	90
	1.16
	1.02-1.32
	0.02

	100
	1.21
	1.03-1.42
	0.02

	*Adjusted for age, sex, body mass index, Charlson comorbidity index, American Society of Anesthesiologists physical status, emergency status of surgery (emergent/non-emergent), admission type (inpatient/ ambulatory), adverse admission, year of surgery, surgery type, a prescription of beta-blockers or anti-platelets within 4 weeks prior to surgery, duration of surgery, neuromuscular blocking drug  dose expressed as multiples of the dose needed to reduce twitch height by 95%, intraoperative fluid resuscitation, intraoperative vasopressor dose, packed red blood cell units, and work relative value units.


	eTable 4. Standardized differences of covariates between neostigmine/ glycopyrrolate reversal group and control group before and after propensity score adjustment5

	 
	Absolute
Standardized Difference
	Weighted Conditional 

Standardized Difference

	Age
	0.099
	0.030

	Sex
	0.021
	0.020

	BMI
	0.041
	0.025

	Charlson comorbidity index
	0.185
	0.046

	ASA physical status classification
	0.106
	0.027

	Year
	0.267
	0.092

	Adverse admission
	0.035
	0.009

	Surgery type
	0.091
	0.236

	Emergency surgery
	0.035
	0.004

	Admission type
	0.017
	0.020

	Duration of surgery
	0.192
	0.088

	Work relative value units
	0.194
	0.102

	NMBD dose (ED95)
	0.346
	0.061

	Packed red-blood-cell transfusion
	0.032
	0.065

	Total intraoperative fluid resuscitation
	0.034
	0.041

	Total vasopressor dose
	0.179
	0.011

	Betablocker prescription 4 weeks prior to surgery
	0.030
	0.005

	Antiplatelet prescription 4 weeks prior to surgery
	0.042
	0.002

	Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists.
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eFigure 4. Area under the receiver operating characteristic curve of the primary confounder model including age, sex, body mass index, Charlson comorbidity index, American Society of Anesthesiologists physical status, emergency status of surgery (emergent/non-emergent), admission type (inpatient/ ambulatory), adverse admission, year of surgery, surgery type, a prescription of beta-blockers or anti-platelets within 4 weeks prior to surgery, duration of surgery, neuromuscular blocking drug dose (expressed as multiples of the effective dose needed to reduce twitch height by 95%), intraoperative fluid resuscitation, intraoperative vasopressor dose, packed red blood cell units, and work relative value units.
	eTable 5. Associations between neostigmine/ glycopyrrolate dose ratio as well as glycopyrrolate dose and bradycardia/ tachycardia 

	Exposure
	Outcome
	Adjusted Odds Ratio*
	95% Confidence Interval
	P-Value
	P for Trend

	Neostigmine/ Glycopyrrolate dose ratio
 
	Bradycardia
	1.15
	1.13-1.17
	<0.001
	 

	
	Tachycardia
	0.93
 
	0.91-0.94
 
	<0.001
	

	Glycopyrrolate dose quintiles
	Bradycardia
	
	<0.001

	2
	
	0.54
	0.49-0.60
	<0.001
	

	3
	
	0.29
	0.26-0.34
	<0.001
	

	4
	
	0.19
	0.16-0.23
	<0.001
	

	5
	
	0.20
	0.15-0.26
	<0.001
	

	Glycopyrrolate dose quintiles
	Tachycardia
 
	 
	<0.001

	2
	
	1.22
	1.13-1.31
	<0.001
	

	3
	
	1.50
	1.39-1.61
	<0.001
	

	4
	
	1.76
	1.63-1.91
	<0.001
	

	5
	
	2.17
	1.97-2.38
	<0.001
	

	*Adjusted for age, sex, body mass index, Charlson comorbidity index, American Society of Anesthesiologists physical status, emergency status of surgery (emergent/non-emergent), admission type (inpatient/ ambulatory), adverse admission, year of surgery, surgery type, a prescription of beta-blockers or anti-platelets within 4 weeks prior to surgery, duration of surgery, neuromuscular blocking drug dose expressed as multiples of the dose needed to reduce twitch height by 95%, intraoperative fluid resuscitation, intraoperative vasopressor dose, packed red blood cell units, and work relative value units.
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