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SECTION S1. SUPPLEMENTARY METHODS
S1.1 Data Sources
Patient data from Beth Israel Deaconess Medical Center (BIDMC) were collected from the Anesthesia Information Management System (AIMS) and the Perioperative Information Management System (PIMS). While anesthesia-related data is stored in AIMS, PIMS provides surgical data, e.g., surgical service and duration of the procedure. The intraoperative fluid administration was monitored through the software CompuRecord which is part of our anesthesia information management system (AIMS) 1. The fluid volume of every bolus and infusion drug, including administrations of colloids, crystalloids, medications, and contrast agents were recorded and summed up to achieve the total intraoperatively administered fluid volume. However, fluid loss is hard to measure particularly in TAVR patients – we did not measure the patient's weight at the end of the procedure. Encounter dates and International Classification of Diseases (ICD) diagnostic codes for comorbidity information were retrieved from Casemix and the Admission Discharge Transfer (ADT) database. Mortality data were gathered from the Miscellaneous (MISC) database and Current Procedural Terminology (CPT) codes for identifying patients undergoing TAVR or SAVR from the Center for Clinical Computing (CCC) anesthesia billing database. All data were strictly de-identified and subsequently merged into a single dataset that was used for statistical analyses.
S1.2 Confounder Model 

To create the score for prediction of adverse discharge after cardiac surgery 2, we imputed missing values for body mass index (BMI), red blood cell distribution width (RDW) and the New York Heart Association (NYHA) classification in the final study cohort. The score was calculated without the age component and age was included as separate confounding variable. Potential confounding variables were categorized into quintiles (household income, hematocrit levels, and creatinine levels) or clinically relevant categories (Charlson Comorbidity Index [CCI]) if the association with the primary outcome violated the linearity assumption. Other variables were included in the model as binary variables (preoperative opioid prescriptions, American Society of Anesthesiologists physical status [cutoff: III], history of smoking, history of coronary artery disease, history of hypertension, history of atrial fibrillation, history of dyslipidemia, history of aortic arteriosclerosis, history of left/right bundle branch block, ejection fraction [cutoff: 50%], aortic valve redo replacement or valve-in-valve, history of pulmonary hypertension). The score for prediction of adverse discharge after cardiac surgery was included as a continuous variable. 

S1.3 Exploratory age group comparisons 


In exploratory intention, we have conducted 3 pairwise comparisons between the studied age groups (≤65, 66-79, ≥80 years). A significant difference in the primary association was found in patients aged ≥80 versus ≤65 years (p=0.006). No significant differences were found between patients aged 66-79 versus ≥80 years and in patients aged 66-79 versus ≤65 years when using a Bonferroni corrected significance threshold. However, the statistical power of this study was not sufficient to formally conduct this comparison.  
S1.4 Definition of exploratory outcome measures 
We defined the following outcome variables for our exploratory analyses: Major surgical complications, implantation of a new pacemaker and stroke based on the International Classification of Disease, 9th (ICD-9) and 10th (ICD-10) revision, diagnostic codes obtained from medical billing data. Major surgical complications were a composite outcome of major adverse events after surgery including pneumonia, myocardial infarction, cardiac arrest or life-threatening incident, deep venous thrombosis, coma, bleeding, acute renal failure, atrial fibrillation, shock, sepsis, major disruption of wound, stroke, and pulmonary embolism 3. A patient was considered as having a major surgical complication if one of these complications occurred within 30 days after surgery. A patient was considered as having a stroke if the stroke occurred within one year after surgery. A patient was considered as having a new pacemaker if the device implantation occurred within 1 year after surgery and the patient has never had a pacemaker before. 
SECTION S2. SENSITIVITY ANALYSES
S2.1 Analyses related to the ascertainment of the primary outcome variable
The primary outcome was the loss of previous independent living after surgery, defined as a composite variable, consisting of discharge to a skilled nursing home or a long-term care facility 2, 4. We further considered patients who died in hospital as having had the primary outcome. To address potential bias related to the choice of the composite outcome, we performed a sensitivity analysis using each outcome separately. 
Out of 1,751 patients, 384 were discharged to a skilled nursing home or a long-term care facility and 26 died in-hospital. TAVR was not significantly associated with in-hospital mortality alone (ORadj 2.05 [0.60,7.03], p=0.25). However, after exclusion of patients that died in-hospital TAVR was still significantly associated with reduced odds for discharge to a skilled nursing home or long-term care facility (ORadj 0.16 [0.11,0.23], p<0.001). 

S2.2 Adjustment for single components of the Instrument for preoperative prediction of adverse discharge after cardiac surgery

To address potential bias arising from the calculation and weighting of each variable within the Instrument for preoperative prediction of adverse discharge after cardiac surgery 2, we included each subcomponent of the score as a single unweighted variable in the confounder model instead of the score and repeated the primary analysis. In this sensitivity analysis, TAVR remained significantly associated with reduced odds of loss of independent living (ORadj 0.25 [0.18,0.34], p<0.001). 
S2.3 Adjustment for the year of surgery

We addressed potential bias arising from the changes in TAVR and SAVR technology and guideline recommendations over time by additionally adjusting the primary and secondary analyses for the year in which the procedure was performed. TAVR remained significantly associated with reduced odds of losing the ability to live independently (ORadj 0.26 [0.18,0.37], p<0.001) and 43% [19,75],p<0.001 of this association were mediated by a shorter procedural duration in patients >65 years. TAVR under general anesthesia (ORadj 0.26 [0.18,0.37],p<0.001) and TAVR under conscious sedation (ORadj 0.11 [0.05,0.27],p<0.001) both remained significantly associated with reduced odds of losing the ability to live independently. 
S2.4 Exclusion of age groups with exclusive SAVR treatment 

In our study, 83 patients aged 50 years or younger exclusively received SAVR. We performed an additional sensitivity analysis by excluding these patients before re-evaluating the primary analysis. In this sensitivity analysis TAVR remained significantly associated with reduced odds of loss of independent living (ORadj 0.18 [0.13,0.26], p<0.001).

S2.5 Exclusion of patients with concurrent ascending aorta repair, valve-in-vlave and redo procedures

Exclusion of patients with concurrent ascending aorta repair

45 patients in our study cohort underwent a concurrent ascending aorta repair. To address potential bias related to aortic valve replacements with a concurrent ascending aorta repair we excluded all cases that included a concurrent ascending aorta repair. After exclusion of these cases, we reevaluated the primary association and found that TAVR was still significantly associated with reduced odds for loss of independent living (ORadj 0.19 [0.13,0.26], p<0.001).
Exclusion of patients undergoing valve-in-valve and redo procedures

49 patients in our study cohort underwent a valve-in-valve procedure or redo surgery. To address potential bias related to valve-in-valve or redo aortic valve replacements we excluded all cases of valve-in-valve or redo aortic valve replacement surgeries. After exclusion of these cases, we reevaluated the primary association and found that TAVR was still significantly associated with reduced odds for loss of independent living (ORadj 0.18 [0.13,0.26], p<0.001).

S2.6 Subgroup analysis in patients with a low flow and low gradient stenosis

To assess the effect of TAVR in patients with a low flow and low gradient aortic stenosis, we reevaluated the primary association in a subgroup of patients with low flow, defined as an aortic valve area of <1cm2, and low gradient, defined as a mean gradient <40mmHg, aortic stenosis. 303 (17.3%) patients in our study cohort had a low flow and low gradient aortic stenosis of whom 71 (23.4%) underwent SAVR and 232 (76.6%) underwent TAVR. In this subgroup, the beneficial association of TAVR and loss of independent living remained robust (ORadj 0.08 [0.03,0.21], p<0.001).

S2.7 Multiple imputation
We conducted the primary analysis using a complete case approach and therefore only included variables with complete data and imputed variables that were needed for the calculation of the score for prediction of adverse discharge after cardiac surgery. To address potential bias arising from the exclusion of missing data points for confounding variables, we repeated the primary analysis in a cohort with imputed values for missing data. All variables used in the primary model were utilized to impute and predict multiple imputation models. A total of nine variables used as confounders in the primary multivariable logistic regression model had missing data: Preoperative hemoglobin value (n=35), preoperative ejection fraction (n=3), preoperative creatinine value (n=36), preoperative RDW value (n=38), median household income (n=30), preoperative hematocrit (n=37), BMI (n=7), NYHA classification (n=463), and federal insurance status (n=11). Multiple imputation by chained equations (five imputations with five iterations each) was conducted to impute all missing variables. 
Multiple imputation added 67 patient cases to the complete case cohort, resulting in a study cohort of 1,818 patients after imputation. The model estimate of the primary analysis in the imputed dataset was consistent with the complete case cohort: TAVR was significantly associated with reduced odds for loss of previous independent living (ORadj 0.18 [0.13,0.25], p<0.001).
S2.8 Adjustment for all imbalanced baseline factors 

To address potential bias from imbalanced baseline factors, we conducted a sensitivity analysis including all recorded baseline factors which were imbalanced between the groups (absolute standardized difference [ASD] >0.10) as additional confounders in the primary model. These factors were: hospital length of stay (ASD=0.22), admission type (inpatient/outpatient; ASD=0.11), anesthesia technique (general/conscious sedation; ASD=0.81), total intraoperative vasopressor use (ASD=0.11), duration of surgery (ASD=1.93), crystalloid and colloid infusions (ASD=1.76), blood transfusions (ASD=0.12), total neuromuscular blocking agents (ASD=1.74) and opioid dose (ASD=2.15). The primary results remained robust after additional adjustment for these factors (ORadj 0.31 [0.18,0.55], p<0.001). 

S2.9 Calculation of the E-Value  

We assessed the potential magnitude of unmeasured confounding on our primary analysis by calculating the E-value. The E-value quantifies the minimum magnitude an unmeasured confounder would have to have to reduce the observed Odds ratio estimate as well as the confidence limit to 1.0 (either the upper or lower limit), thereby explaining the primary association away 5. In our primary analysis, we observed an ORadj of 0.19 [0.14,0.26],p<0.001. The E-value was 4.02 for our primary model. Therefore, an unmeasured confounder would have to be associated with both the exposure (TAVR versus SAVR) and the outcome (loss of independent living) with an OR of 4.02 each, both after adjustment for the confounding variables already included in the primary analyses, to fully explain away our observed estimate 6. To move the confidence interval such that the observed estimate would no longer be statistically significant, an unmeasured confounder would have to be associated with an ORadj of 3.33 with both the exposure and the outcome, respectively 5, 6. 
S2.10 Adjustment for the total intraoperatively administered opioid dose 
In our cohort, less opioids were administered intraoperatively in the TAVR (median [IQR], mg: 25.0 [18.8 - 50.0]) compared to the SAVR group (median [IQR], mg: 250.0 [250.0 - 312.5]). The primary results remained robust after inclusion of the total intraoperatively administered opioid dose as additional confounder in the primary model (ORadj 0.18 [0.12,0.29],p<0.001). 
S2.11 Adjustment for central venous pressure 
To address potential bias arising from venous congestion, we have adjusted the primary analysis for the mean central venous pressure (cvp) during the procedure. The mean central venous pressure during the procedure was comparable in patients undergoing TAVR (cvp, mean [±SD]: 10.9 ± 8.4 mmHg) and SAVR (cvp, mean [±SD]: 10.7 ± 3.4 mmHg) with an absolute standardized difference of 0.029 in our cohort. The primary association remained robust after adjustment for mean central venous pressure during the procedure (ORadj 0.44 [0.23,0.81],p=0.009).

S2.12 Adjustment for patient frailty
Patients who received an ICD-9 or ICD-10 diagnosis of frailty, cachexia or sarcopenia prior to Aortic Valve replacement were considered frail in our cohort 7, 8. We have identified 22 (1.2%) patients who met these criteria of whom 21 (2.3%) underwent TAVR and 1 (0.1%) underwent SAVR. The primary results remained robust when accounting for frailty as additional confounder (ORadj 0.19 [0.14,0.26],p<0.001).

S2.13 A posteriori power analysis 

In our study, loss of independent living after the procedure was experienced by 222 (27.3%) patients in the SAVR and 188 (20.0%) patients in the TAVR group, yielding an effect size of 0.16. Based on this effect size, a sample size of 1,751 patients and a threshold for a type-I error of 5% we achieved a power of 99.9% in our study. These power analyses were conducted using G*Power Version 3.1.9.6. 9, 10.
SECTION S3. SUPPLEMENTARY TABLES

Table S1. Baseline patient characteristics stratified by patient age and procedural approach.
	Age group
	≤65 
	66-79
	≥80

	Procedural approach
	SAVR a
	TAVR b
	SAVR
	TAVR
	SAVR
	TAVR

	
	n=323
	n=54
	n=375
	n=298
	n=114
	n=587

	Single components of the score for prediction of adverse discharge after cardiac surgery c

	Female
	212 (65.6%)
	29 (53.7%)
	225 (60.0%)
	158 (53.0%)
	59 (51.8%)
	306 (52.1%)

	Body mass index ≥ 35 kg/m2
	60 (18.6%)
	17 (31.5%)
	81 (21.6%)
	89 (29.9%)
	7 (6.1%)
	48 (8.2%)

	Federal insurance
	57 (17.6%)
	19 (35.2%)
	243 (64.8%)
	230 (77.2%)
	78 (68.4%)
	465 (79.2%)

	Hospitalization prior surgery > 48h
	58 (18.0%)
	13 (24.1%)
	30 (8.0%)
	43 (14.4%)
	7 (6.1%)
	65 (11.1%)

	Hemoglobin < 10.9mg/dl
	42 (13.0%)
	18 (33.3%)
	47 (12.5%)
	83 (27.9%)
	23 (20.2%)
	225 (38.3%)

	Red blood cell width > 14.3
	59 (18.3%)
	30 (55.6%)
	97 (25.9%)
	160 (53.7%)
	33 (28.9%)
	300 (51.1%)

	Chronic renal failure
	20 (6.2%)
	11 (20.4%)
	45 (12.0%)
	92 (30.9%)
	30 (26.3%)
	218 (37.1%)

	Diabetes
	44 (13.6%)
	25 (46.3%)
	104 (27.7%)
	118 (39.6%)
	20 (17.5%)
	158 (26.9%)

	Chronic pulmonary disease
	50 (15.5%)
	20 (37.0%)
	81 (21.6%)
	116 (38.9%)
	24 (21.1%)
	165 (28.1%)

	Heart failure
	41 (12.7%)
	18 (33.3%)
	50 (13.3%)
	100 (33.6%)
	29 (25.4%)
	202 (34.4%)

	Cerebrovascular disease
	48 (14.9%)
	15 (27.8%)
	96 (25.6%)
	53 (17.8%)
	29 (25.4%)
	112 (19.1%)

	Total score, median (IQR)
	4 (3 - 7)
	9.0 (5 - 12)
	13 (12 - 16)
	16 (13 - 20)
	14 (11 - 16)
	16 (13 - 19)

	Comorbidities and preoperative factors

	ASAd physical status, median (IQR)
	4 (3 - 4)
	4.0 (4 - 4)
	4.0 (4 - 4)
	4.0 (4 - 4)
	4.0 (3 - 4)
	4.0 (4 - 4)

	Charlson comorbidity index, median (IQR)
	1 (0 - 2)
	4 (2 - 7)
	1 (1 - 3)
	3 (2 - 6)
	2 (1 - 3)
	3 (2 - 5)

	Smoking
	81 (25.1%)
	27 (50.0%)
	114 (30.4%)
	146 (49.0%)
	21 (18.4%)
	221 (37.6%)

	Coronary artery disease
	104 (32.2%)
	38 (70.4%)
	179 (47.7%)
	224 (75.2%)
	66 (57.9%)
	450 (76.7%)

	Hypertension
	138 (42.7%)
	30 (55.6%)
	233 (62.1%)
	147 (49.3%)
	63 (55.3%)
	338 (57.6%)

	Atrial fibrillation
	69 (21.4%)
	15 (27.8%)
	119 (31.7%)
	100 (33.6%)
	39 (34.2%)
	254 (43.3%)

	Dyslipidemia
	138 (42.7%)
	38 (70.4%)
	253 (67.5%)
	222 (74.5%)
	77 (67.5%)
	449 (76.5%)

	Aortic arteriosclerosis
	10 (3.1%)
	1 (1.9%)
	11 (2.9%)
	9 (3.0%)
	5 (4.4%)
	28 (4.8%)

	Right/Left bundle branch block
	11 (3.4%)
	10 (18.5%)
	18 (4.8%)
	51 (17.1%)
	7 (6.1%)
	101 (17.2%)

	Ejection fraction < 50%
	257 (79.6%)
	41 (75.9%)
	322 (85.9%)
	222 (74.5%)
	100 (87.7%)
	435 (74.1%)

	Pulmonary hypertension
	73 (22.6%)
	26 (48.1%)
	76 (20.3%)
	125 (41.9%)
	31 (27.2%)
	309 (52.6%)

	Valve-in-valve/Redo procedures
	21 (6.5%)
	1 (1.9%)
	19 (5.1%)
	2 (0.7%)
	3 (2.6%)
	3 (0.5%)

	Preoperative hematocrit, median (IQR), %
	40.4 (36.6 - 43.2)
	37.5 (33.4 - 41.3)
	39.1 (35.9 - 42.2)
	37.6 (33.4 - 40.9)
	38.4 (33.9 - 41.4)
	35.9 (31.7 - 39.1)

	Preoperative creatinine, median (IQR), mg/dL
	0.9 (0.8 - 1.0)
	0.9 (0.8 - 1.1)
	0.9 (0.8 - 1.1)
	1.0 (0.8 - 1.3)
	1.0 (0.9 - 1.3)
	1.1 (0.9 - 1.4)

	Preoperative opioids
	26 (8.0%)
	9 (16.7%)
	23 (6.1%)
	31 (10.4%)
	11 (9.6%)
	49 (8.3%)

	Estimated household income, mean (SD)
	88,903.9 ± 31,692.4
	90,624.9 ± 35,644.5
	91,781.8 ± 30,043.6
	89,835.3 ± 29,060.8
	98,640.1 ± 36,771.2
	95,806.4 ± 36,804.6

	Hospital setting
	
	
	
	
	
	

	Inpatient
	323 (100%)
	54 (100%)
	375 (100%)
	294 (98.7%)
	114 (100%)
	585 (99.7%)

	Hospital length of stay, median (IQR)
	7 (6 - 9)
	5 (3 - 10)
	7 (6 - 8)
	4 (3 - 8)
	7 (6 - 8)
	5 (3 - 8)

	Intraoperative factors 
	
	
	
	
	
	

	General anesthesia
	323 (100%)
	41 (75.9%)
	375 (100%)
	213 (71.5%)
	114 (100%)
	450 (76.7%)

	Total intraoperative vasopressor use, median (IQR), mg
	0.5 (0.3 - 0.9)
	0.3 (0.1 - 0.6)
	0.5 (0.3 - 0.9)
	0.3 (0.1 - 0.7)
	0.5 (0.3 - 0.8)
	0.3 (0.1 - 0.6)

	Duration of surgery, mean (SD), min
	265 ± 68
	144 ± 61
	251 ± 60
	141 ± 59
	237 ± 37
	141 ± 54

	Crystalloid and colloid infusion, mean (SD), ml
	2727 ± 971
	1174 ± 719
	2738 ± 950
	1206 ± 824
	2724 ± 949
	1181 ± 785

	Blood transfusion, mean (SD), ml
	90 ± 360
	19 ± 106
	115 ± 350
	82 ± 334
	122 ± 217
	66 ± 330

	Total NMBA e dose, median (IQR), mg
	5.2 (4.2 - 6.5)
	2.1 (0.0 - 2.9)
	4.8 (3.8 - 5.9)
	1.4 (0.0 - 2.2)
	5.0 (4.1 - 6.6)
	1.5 (0.0 - 2.3)

	Total opioid dose, median (IQR), mg
	256.0 (250.0 - 312.5)
	25.0 (18.8 - 65.9)
	250.0 (250.0 - 292.0)
	25.0 (25.0 - 52.5)
	250.0 (250.0 - 250.0)
	25.0 (12.5 - 50.0)

	Data are expressed as frequency (prevalence in %), mean ± standard deviation, or median (interquartile range (25th-75th percentile), values separated by comma). a Surgical Aortic Valve Replacement; b Transcatheter Aortic Valve Replacement; c According to the publication of Gosling et al. (Development of an Instrument for Preoperative Prediction of Adverse Discharge in Patients Scheduled for Cardiac Surgery. J Cardiothorac Vasc Anesth. 2021;35(2):482-489. doi:10.1053/j.jvca.2020.08.028). d American Society of Anesthesiologists;  e Neuromuscular blocking agent.


Table S2. Exploratory outcome rates by age group
	Exploratory outcomes
	SAVR a
(n=812)
	TAVR b
(n=939)

	Major surgical complications c within 30 days after the procedure *
	 21.2% (172/812)
	 6.8% (64/939)

	≤ 65 *
	14.9% (48/323)
	1.9% (1/54)

	66-79 *
	24.8% (93/375)
	7.4% (22/298)

	≥ 80 *
	27.2% (31/114)
	7.0% (41/587)

	New pacemaker implantation within one year after the procedure *
	3.5% (28/812)
	10.1% (95/939)

	≤ 65
	4.0% (13/323)
	 1.9% (1/54)

	66-79 *
	2.4% (9/375)
	12.1% (36/298)

	≥ 80
	5.3% (6/114)
	9.9% (58/587)

	a Surgical Aortic Valve Replacement;  b Transcatheter Aortic Valve Replacement; c Major surgical complications: Composite outcome of atrial fibrillation, acute renal failure, bleeding, cardiac arrest or a life threatening incident, coma, deep venous thrombosis, major disruption of wound, myocardial infarction and associated complications, new onset of hemodialysis, pneumonia, pulmonary embolism, sepsis, shock, stroke and ventilator use for at least 48 hours; * Significant difference (p<0.05) between TAVR versus SAVR within the respective age group using Pearson’s chi-squared test.
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