Supplemental Digital Content 3 – Sensitivity Analysis: Elevated LDH >480 IU/L
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ASA = American Society of Anesthesiologists; 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

Elevated LDH outcomes included 607 index cases; additional cases within 7 day postoperative measurement window were excluded.

Cases with complete laboratory value data varied by laboratory value and outcome respectively: INR (n=592); PTT (n= 542); hematocrit (n=586); creatinine (n=585); lactate dehydrogenase (n=555); platelet count (n=585); total bilirubin (n=556); albumin (n=556), respectively).

Preoperative variables in table refer to NCS cases studied (i.e. not prior to LVAD surgery).

* 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.
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Patient History Data Mean SD Mean SDp-value

Age 55 11 58 12 0.13

Weight (kg) 92 22 92 23 0.99

Height (cm) 170 10 175 9 0.01

Body Mass Index (BMI) 32 6 30 6 0.11

Median IQRMedian IQRp-value

LVAD Duration since Placement (days) 204 (24, 580) 363 (87, 811) 0.1

N % N %p-value

Gender 0.34

    Male 23 74.2 476 82.6

    Female 8 25.8 100 17.4

Race / Ethnicity 0.53

    Caucasian 24 77.4 436 75.7

    African American 6 19.4 130 22.6

    Other 1 3.2 10 1.7

LVAD Type 0.08

    HeartMate II™ 27 87.1 404 70.1

    HVAD® 2 6.5 129 22.4

    Other* 2 6.5 43 7.5

Cardiomyopathy 0.5

    Ichemic 15 49.3 324 56.1

    Non-ischemic 16 51.7 252 43.8

Low Functional Status 29 93.5 476 83.2 0.21

Diabetes Mellitus 15 48.4 204 35.4 0.2

COPD 8 25.8 115 20 0.58

Preoperative Mechanical Ventilation 2 6.5 21 3.6 0.33

Sleep Apnea 8 27.6 181 31.3 0.64

Renal Failure** 1 3.2 3 0.5 0.19

Prior Stroke / Transient Ischemic Attack 2 6.5 67 11.6 0.56

Recent Surgical Procedure <30 days 5 16.1 86 14.9>0.999

Preoperative Laboratory Values within 30 Days Median IQRMedian IQRp-value

INR 1.4 (1.2, 2.2) 1.6 (1.2, 2.1) 0.9

PTT (sec) 31.6 (28, 40) 32.6 (28, 39) 0.97

Hematocrit (%) 30 (26, 36) 28.7 (24, 35) 0.18

Creatinine Level (mg/dL) 1.28 (1.0, 1.7) 1.13 (1.0, 1.5) 0.14

Lactate Dehydrogenase (IU/L) 633(483, 1183) 291(225, 376)<0.001

Platelet Count (K/µL) 236 (174, 334) 207(161, 268) 0.29

Total Bilirubin (mg/dL) 1 (0.7, 2.0) 0.6 (0.4, 1.0)<0.001

Albumin (g/dL) 3.5 (3.2, 3.9) 3.7 (3.3, 4.1) 0.07

Preoperative Vital Signs Median IQRMedian IQRp-value

SBP (mmHg) 98 (94, 111) 99 (90, 109) 0.44

MAP (mmHg) 81 (75, 91) 81 (74, 89) 0.54

HR (beats/min) 89 (70, 94) 80 (70, 89) 0.05

Surgical/Anesthetic Characteristics Median IQRMedian IQRp-value

Surgical Duration (minutes) 81 (41, 139) 64.5 (35, 107) 0.21

Anesthetic Duration (minutes) 128 (96, 198) 117 (77, 183) 0.1

N % N %p-value

ASA Status 0.2

3 2 6.5 85 14.8

4 28 90.3 485 84.2

5 1 3.2 6 1

Emergent Status 5 16.1 34 5.9 0.06

Date of Surgery 2011-2015 (Late Study Period) 20 64.5 442 73.3 0.39

Surgical Service 0.29

    Gastroenterology 8 41.9 204 35.4

    Cardiology 13 32.3 250 43.4

    All Others 10 25.8 122 21.2

Inpatient Admission Status 28 90.3 417 72.4 0.03

Major Procedure 16 51.6 218 37.8 0.18

General Anesthesia Used 12 38.7 136 23.6 0.09

Cardiac Anesthesiologist Primary Provider 18 58.1 233 40.5 0.08

Cardiac Anesthesiologist Present for Start of Case 17 54.8 231 40.1 0.15

Preoperative Management N % N %p-value

Arterial Line Used  11 35.5 111 19.3 0.05

Central Venous Line Used 4 12.9 20 3.5 0.03

Pulmonary Arterial Catheter Used 2 6.5 7 1.2 0.07

Preoperative Heparin Anticoagulation*** 11 35.5 154 26.7 0.43

Preoperative Non-heparin Anticoagulation*** 6 19.4 141 24.5 0.66

Preoperative PRBC Transfusion**** 1 3.2 65 11.3 0.24

Preoperative FFP Transfusion**** 2 6.5 21 3.6 0.33

Preoperative Platelet Transfusion**** 1 3.2 2 0.3 0.15

Intraoperative Occurrences N % N %p-value

Blood Pressure Monitoring Gap >20 minutes  15 48.4 322 55.9 0.53

Intraoperative Hypotension 7 22.6 145 26.7 0.77

Intraoperative Estimated Blood Loss > 500 mL 2 6.5 35 6.1 0.71

Significant Intraoperative Dysrhythmia (Ventricular 

Fibrillation/Tachycardia, Torsades, Asystole)

2 6.5 6 1 0.06

Intraoperative PRBC Transfusion 2 6.5 21 3.6 0.33

Intraoperative FFP Transfusion 0 0 19 3.3 0.62

Intraoperative Platelet Transfusion 0 0 11 1.9>0.999

LDH > 480 IU/L

Yes (n=31, 5%) No (n=576, 95%) 


