Supplemental Digital Content 1: Study Variables & Univariate Analyses – Full Table, Primary & Secondary Outcomes
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ASA = American Society of Anesthesiologists; EBL = estimated blood loss; FFP = fresh frozen plasma; HR = heart rate; INR = international normalized ratio; IQR = interquartile range; LDH = lactate dehydrogenase; LVAD = left ventricular assist device; MAP = mean arterial pressure; NCS = non-cardiac surgery; PRBC = packed red blood cells; PTT = partial thromboplastin time; SBP = systolic blood pressure; SD = standard deviation

Acute kidney injury and elevated LDH outcomes included 607 index cases; additional cases within 7 day postoperative measurement window were excluded.
Bleeding complication defined as EBL >500 mL or any intraoperative blood product transfused (all cases with complete data).

Intraoperative hypotension defined as a mean arterial pressure < 70 mmHg for a cumulative duration >20 minutes intraoperatively (664 cases with complete data).
Cases with complete laboratory value data varied by laboratory value and outcome respectively: INR (n=592 for acute kidney injury and elevated LDH outcomes, n=687 for intraoperative bleeding complication, n=649 for intraoperative hypotension); PTT (n= 542,633,597); hematocrit (n=586,681,643); creatinine (n=585,680,642); lactate dehydrogenase (n=555,645,609); platelet count (n=585,680,642); total bilirubin (n=556,643,607); albumin (n=556,643,607), respectively).
Preoperative variables in table refer to NCS cases studied (i.e. not prior to LVAD surgery).
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* Including Heartmate® XVE (St. Jude, Pleasanton, CA) (28), DuraHeart® (Terumo, Tokyo, Japan) (12), Novacor® (WorldHeart, Salt Lake City, UT) (6), IVAD® (St. Jude, Pleasanton, CA) (4), and Heartmate III™ (St. Jude, Pleasanton, CA) (4).
** Defined by most recent estimated glomerular filtration rate within 30 days prior to surgical procedure < 15 mL/min/1.73 m2.
*** Heparin anticoagulation defined as bolus/infusion administered preoperatively on day of surgery or one calendar day prior, non-heparin anticoagulation defined as hospital-administered administered preoperatively on day of surgery or within three prior calendar days.
**** Within one calendar day of surgery.
image1.emf
Descriptor

Patient History Data Mean SD Mean SD Mean SD p-value Median IQR Median IQR p-value Mean SD Mean SD p-value Mean SD Mean SD p-value

Age 58 12 56 13 59 12 0.05 51.5 (46, 58) 60 (51, 67) 0.03 55 13 59 12 0.06 59 13 58 12 0.95

Weight (kg) 92 23 93 25 92 23 0.53 90 (79, 100) 91 (76, 105) 0.75 94 29 92 22 0.61 88 21 92 23 0.01

Height (cm) 175 9 175 10 175 9 0.64 165 161, 177) 175(170, 180) 0.01 175 10 175 9 0.93 174 9 175 9 0.12

Body Mass Index (BMI) 29.7 6.0 30.3 6.4 29.7 6.0 0.34 30.9 (28, 35) 29.1 (25, 34) 0.30 175.3 10.3 29.6 5.9 0.52 28.7 5.5 29.8 6.1 0.03

Median IQR Median IQR Median IQR p-value Median IQR Median IQR p-value Median IQR Median IQR p-value Median IQR Median IQR p-value

LVAD Duration since Placement (days) 370(87, 827) 84(25, 513) 390(128, 825) <0.001 164 (70, 363) 363 (86, 812) 0.20 351(100, 835) 371(86, 826) 0.88 235 (44, 773) 384(119, 840) 0.01

N % N % N % p-value N % N % p-value N % N % p-value N % N % p-value

Gender 0.42 0.08 0.68 0.90

    Male 585 83.3 87 79.1 412 82.9 10 62.5 489 82.7 39 86.7 546 83.1 145 82.4 406 83.2

    Female 117 16.7 23 20.9 85 17.1 6 37.5 102 17.3 6 13.3 111 16.9 31 17.2 82 16.8

Race / Ethnicity 0.29 0.36 0.04 0.02

    Caucasian 527 75.1 82 74.5 378 76.1 12 75.0 448 75.8 34 75.6 493 75.0 139 79.0 362 74.2

    African American 164 23.4 24 21.8 112 22.5 3 18.8 133 22.5 8 17.8 156 23.7 31 17.6 121 24.8

    Other 11 1.6 4 3.6 7 1.4 1 6.3 10 1.7 3 6.7 8 1.2 6 3.4 5 1.0

LVAD Type 0.87 0.33 0.03 0.91

    HeartMate II™ 504 71.8 78 70.9 353 71 14 87.5 417 70.6 37 82.2 467 71.1 127 72.2 347 71.1

    HVAD® 144 20.5 25 22.7 106 21.3 1 6.3 130 22.0 3 6.7 141 21.5 36 20.5 100 20.5

    Other * 54 7.7 7 6.4 38 7.6 1 6.3 44 7.4 5 11.1 49 7.5 13 7.4 41 8.4

Cardiomyopathy 0.77 0.46 0.14 0.77

    Ichemic 395 56.3 60 54.5 279 56.1 7 43.8 332 56.2 20 44.4 375 57.0 96 54.5 277 56.8

    Non-ischemic 307 43.7 50 45.5 218 43.9 9 56.3 259 43.8 25 55.6 282 42.9 80 45.5 211 43.2

Low Functional Status 593 84.5 108 98.2 400 80.5 <0.001 15 93.8 493 83.4 0.49 41 91.1 552 84.0 0.29 155 88.1 408 83.6 0.20

Diabetes Mellitus 248 35.3 50 45.5 169 34 0.03 7 43.8 212 35.9 0.70 17 37.8 231 35.2 0.84 47 26.7 187 38.3 0.008

COPD 142 20.2 21 19.1 102 20.5 0.84 6 37.5 117 19.8 0.15 13 28.9 132 20.1 0.88 39 22.2 97 19.9 0.59

Preoperative Mechanical Ventilation 26 3.7 9 8.2 14 2.8 0.02 1 6.3 22 3.7 0.47 4 8.9 22 3.3 0.08 11 6.2 15 3.1 0.10

Sleep Apnea 251 35.8 31 28.2 174 35 0.21 4 25.0 201 34.0 0.60 20 44.4 231 35.2 0.27 54 30.7 178 36.5 0.20

Renal Failure ** 441 62.8 3 2.7 1 0.2 0.02 1 6.3 3 0.5 0.10 0 0 6 0.9 >0.999 1 0.6 3 0.6 >0.999

Prior Stroke / Transient Ischemic Attack 76 10.8 10 9.1 59 11.9 0.51 2 12.5 67 11.3 0.70 5 11.1 71 10.8 >0.999 22 12.5 51 10.5 0.55

Recent Surgical Procedure <30 days 186 26.5 27 24.5 64 12.9 0.003 3 18.8 88 14.9 0.72 18 40.0 168 25.6 0.05 52 29.5 121 24.8 0.26

Preoperative Laboratory Values within 30 Days Mean SD Mean SD Mean SD p-value Median IQR Median IQR p-value Mean SD Mean SD p-value Mean SD Mean SD p-value

INR 1.7 0.7 1.5 0.6 1.8 0.7 <0.001 1.4 (1.1, 2.1) 1.6 (1.2, 2.1) 0.36 1.6 0.5 1.7 0.7 0.15 1.6 0.6 1.7 0.7 0.02

PTT (sec) 36.7 13.5 37.8 14.1 36.2 13.3 0.28 32.6 (28, 42) 32.5 (28, 39) 0.97 35.9 11.4 36.7 13.6 0.63 36.5 12.4 36.7 14.0 0.83

Hematocrit (%) 29.5 6.8 28.2 5.5 30.6 7.2 <0.001 27.6 (25, 34) 28.9 (24, 35) 0.83 27.4 6.2 29.7 6.8 0.02 28.4 6.5 30.0 7.0 0.01

Creatinine Level (mg/dL) 1.3 0.6 1.4 0.8 1.2 0.5 0.03 1.4 (1.1, 2.1) 1.1 (0.9, 1.5) 0.06 1.3 0.6 1.3 0.6 0.79 1.3 0.6 1.3 0.6 0.32

Lactate Dehydrogenase (IU/L) 336 186 395 260 324 170 0.008 1183(773, 1398) 296(226, 384) <0.001 388 198 332 184 0.07 337 210 336 181 0.96

Platelet Count (K/µL) 222 95 245 107 221 92 0.03 190 (175, 272) 208(161, 268) 0.93 198 107 224 94 0.12 234 103 219 92 0.08

Total Bilirubin (mg/dL) 1.1 1.8 2.1 3.5 0.8 0.7 <0.001 0.9 (0.6, 1.3) 0.6 (0.4, 1.0) 0.02 2.3 3.8 1.0 1.6 0.03 1.5 2.6 1.0 1.5 0.02

Albumin (g/dL) 3.6 0.6 3.4 0.5 3.7 0.5 <0.001 3.4 (3.2, 3.9) 3.7 (3.3, 4.1) 0.16 3.5 0.6 3.6 0.6 0.23 3.6 0.6 3.7 0.5 0.25

Preoperative Vital Signs Mean SD Mean SD Mean SD p-value Median IQR Median IQR p-value Mean SD Mean SD p-value Mean SD Mean SD p-value

SBP (mmHg) 100 16 96 17 101 15 0.002 109 (94, 114) 99 (90, 109) 0.16 97 20 100 16 0.36 94 14 102 16 <0.001

MAP (mmHg) 82 12 79 13 83 12 0.005 86 (77, 94) 81 (74, 89) 0.26 78 12 82 12 0.07 77 11 83 12 <0.001

HR (beats/min) 80 13 83 14 79 13 0.01 82 (67, 92) 80 (70, 89) 0.88 85 15 80 13 0.03 81 14 80 13 0.19

Surgical/Anesthetic Characteristics Median IQR Median IQR Median IQR p-value Median IQR Median IQR p-value Median IQR Median IQR p-value Median IQR Median IQR p-value

Surgical Duration (minutes) 65(34, 108) 82(47, 138) 61 (33, 100) <0.001 81 (48, 139) 65 (35, 108) 0.27 126 (80, 206) 61(33, 100) <0.001 96 (62, 144) 56 (30, 95) <0.001

Anesthetic Duration (minutes) 117(75, 182) 155(96, 225) 112 (75, 174) <0.001 132 (89, 198) 117 (77, 184) 0.49 209(150, 349) 112(73, 174) <0.001 164.5(115, 228) 102.5 (67, 158) <0.001

N % N % N % p-value N % N % p-value N % N % p-value N % N % p-value

ASA Status 0.21 0.23 0.14 0.79

    3 92 13.1 14 12.7 73 14.7 2 12.5 85 14.4 5 11.1 87 13.2 21 11.9 67 13.7

    4 602 85.8 93 84.5 420 84.5 13 81.3 500 84.6 38 84.4 564 85.8 153 86.9 416 85.2

    5 8 1.1 3 2.7 4 0.8 1 6.3 6 1.0 2 4.4 6 0.9 2 1.1 5 1.0

Emergent Status 47 6.7 14 12.7 25 5 0.006 2 12.5 37 6.3 0.27 15 33.3 32 4.9 <0.001 19 10.8 26 5.3 0.02

Date of Surgery 2011-2015 (Late Study Period) 517 73.6 74 67.3 368 74 0.18 9 56.3 433 73.3 0.22 31 68.9 486 74.0 0.57 130 73.9 358 73.4 0.98

Surgical Service 0.06 0.33 <0.001 0.008

    Gastroenterology 261 37.2 33 30 179 36 4 25.0 208 35.2 7 15.6 254 38.7 50 28.4 192 39.3

    Cardiology 284 40.5 44 40 219 44.1 6 37.5 257 43.5 7 15.6 277 42.2 75 42.6 201 41.2

    All Others 157 22.4 33 30 99 19.9 6 37.5 126 21.3 31 68.9 126 19.2 51 29.0 95 19.5

Inpatient Admission Status 539 76.8 102 92.7 343 69 <0.001 15 93.8 430 72.8 0.08 37 82.2 502 76.4 0.48 145 82.4 361 74.0 0.03

Major Procedure 270 38.5 63 57.3 171 34.4 <0.001 8 50.0 226 38.2 0.49 30 66.7 240 36.5 <0.001 80 45.5 180 36.9 0.06

General Anesthesia Used 177 25.2 43 39.1 105 21.1 <0.001 5 31.3 143 24.2 0.72 35 77.8 142 21.6 <0.001 73 41.5 98 20.1 <0.001

Cardiac Anesthesiologist Primary Provider 278 39.6 58 52.7 193 38.8 0.01 11 68.8 240 40.6 0.05 19 42.2 259 39.4 0.83 89 50.6 180 36.9 0.002

Cardiac Anesthesiologist Present for Start of Case 276 39.3 57 51.8 191 38.4 0.01 11 68.8 237 40.1 0.04 17 37.8 259 39.4 0.95 86 48.9 182 37.3 0.01

Preoperative Management N % N % N % p-value N % N % p-value N % N % p-value N % N % p-value

Arterial Line Used  141 20.1 41 37.3 81 16.3 <0.001 4 25.0 118 20.0 0.54 35 77.8 106 16.1 <0.001 65 36.9 76 15.6 <0.001

Central Venous Line Used 32 4.6 14 12.7 10 2 <0.001 2 12.5 22 3.7 0.13 14 31.1 18 2.7 <0.001 15 8.5 17 3.5 0.01

Pulmonary Arterial Catheter Used 11 1.6 8 7.3 1 0.2 <0.001 1 6.3 8 1.4 0.22 6 13.3 5 0.8 <0.001 6 3.4 5 1.0 0.08

Preoperative Heparin Anticoagulation *** 194 27.6 45 40.9 120 24.1 <0.001 9 56.3 156 26.4 0.02 16 35.6 178 27.1 0.29 59 33.5 123 25.2 0.04

Preoperative Non-heparin Anticoagulation  *** 174 24.8 33 30 114 22.9 0.15 3 18.8 144 24.4 0.77 11 24.4 163 24.8 >0.999 49 27.8 121 24.8 0.49

Preoperative PRBC Transfusion **** 83 11.8 11 10 55 11.1 0.88 1 6.3 65 11.0 >0.999 9 20.0 74 11.3 0.13 23 13.1 50 10.2 0.38

Preoperative FFP Transfusion **** 26 3.7 7 6.4 16 3.2 0.2 0 0.0 23 3.9 >0.999 11 24.4 15 2.3 <0.001 9 5.1 16 3.3 0.39

Preoperative Platelet Transfusion **** 3 0.4 1 0.9 2 0.4 0.45 0 0.0 3 0.5 >0.999 3 6.7 0 0 <0.001 1 0.6 2 0.4 0.99

Intraoperative Occurrences N % N % N % p-value N % N % p-value N % N % p-value N % N % p-value

Blood Pressure Monitoring Gap >20 minutes  386 55.0 66 60 271 54.5 0.35 8 50.0 329 55.7 0.85 20 44.4 366 55.7 0.19 92 52.3 289 59.2 0.13

Intraoperative Hypotension 176 26.5 44 41.9 108 23 <0.001 4 25.0 148 25.0 >0.999 23 52.3 153 24.7 <0.001 --- --- --- --- ---

Intraoperative Estimated Blood Loss > 500 mL 10 1.4 5 4.5 4 0.8 0.01 1 6.3 8 1.4 0.22 --- --- --- --- --- 7 4.0 3 0.6 0.006

Significant Intraoperative Dysrhythmia (Ventricular 

Fibrillation/Tachycardia, Torsades, Asystole) 9 1.3 4 3.6 4 0.8 0.04 0 0.0 8 1.4 >0.999 2 4.4 7 1.1 0.21 5 2.8 3 0.6 0.06

Intraoperative PRBC Transfusion 30 4.3 10 9.1 13 2.6 0.003 1 6.3 22 3.7 0.47 --- --- --- --- --- 17 9.7 12 2.5 <0.001

Intraoperative FFP Transfusion 21 3.0 8 7.3 11 2.2 0.01 0 0.0 19 3.2 >0.999 --- --- --- --- --- 12 6.8 9 1.8 0.003

Intraoperative Platelet Transfusion 14 2.0 5 4.5 6 1.2 0.05 0 0.0 11 1.9 >0.999 --- --- --- --- --- 7 4.0 7 1.4 0.09

All cases (n= 702) Yes (n=176, 26%) No (n=488, 74%)

Acute kidney injury Elevated LDH Bleeding Complication Intraoperative Hypotension

Yes (n=110, 18%)No (n=497, 82%) Yes (n=16, 3%) No (n=591, 97%)  Yes (n=45, 6%) No (n=657, 94%)


