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Supplemental Table 2a. Baseline characteristics by general etiology of shock.

Cardiogenic, Distributive, Hypovolemic, Mixed,
% (n) % (n) % (n) % (n)
N=450 N=49 N=20 N=132
Demographics
Age, median (IQR), years 64 (55— 74) 64 (54 — 73) 67 (58— 75) 65 (54 — 75)
Female sex 36.2 (163) 34.7 (17) 30.0 (6) 37.1(49)
White race 68.9 (272) 65.1 (28) 63.2 (12) 66.7 (74)
Weight, median (IQR), kg 82 (69 — 96) 80 (64 — 93) 81 (68 —101) 82 (68 — 98)
BMI, median (IQR), kg/m? 28 (24 - 32) 26 (23 -31) 31 (23 -34) 28 (24 - 34)
Cardiovascular Comorbidities
Current smoker 16.9 (75) 14.6 (7) 15.0 (3) 11.5 (15)
Diabetes mellitus 40.0 (180) 32.7 (16) 60.0 (12) 44.7 (59)
Hypertension 59.1 (266) 69.4 (34) 65.0 (13) 60.6 (80)
Coronary artery disease 42.7 (192) 49.0 (24) 45.0 (9) 47.0 (62)
Cerebrovascular disease 8.9 (40) 12.2 (6) 10.0 (2) 7.6 (10)
Peripheral artery disease 10.2 (46) 12.2 (6) 15.0 (3) 11.4 (15)
Prior heart failure 51.3(231) 46.9 (23) 65.0 (13) 54,5 (72)
Historical LVEF
>50% 11.1(25) 19.0 (4) 41.7 (5) 19.7 (13)
40-<50% 7.1(16) 0.0 (0) 8.3(1) 4.5 (3)
30-<40% 11.1(25) 4.8 (1) 8.3(1) 15.2 (10)
20-<30% 29.6 (67) 47.6 (10) 8.3(1) 31.8(21)
<20% 41.2 (93) 28.6 (6) 33.3(4) 28.8 (19)
Prior heart transplant 0.9 (4) 6.1(3) 0.0 (0) 3.8 (5)
Atrial fibrillation 23.3 (105) 22.4(11) 50.0 (10) 27.3 (36)
Ventricular arrhythmia 9.6 (43) 8.2 (4) 5.0 (1) 8.3(11)
Severe valvular disease 11.6 (52) 10.2 (5) 20.0 (4) 26.5 (35)
Pulmonary hypertension 7.1(32) 6.1 (3) 5.0(1) 3.8(5)
Congenital heart disease 1.3 (6) 4.1(2) 5.0 (1) 3.0 (4)
Non-cardiovascular comorbidities
Chronic kidney disease 32.0(144) 22.4(11) 45.0 (9) 35.6 (47)
On dialysis 14.6 (21) 36.4 (4) 55.6 (5) 42.6 (20)
Significant pulmonary disease 16.4 (74) 32.7 (16) 20.0 (4) 13.6 (18)
Significant liver disease 4.2 (19) 4.1(2) 5.0 (1) 6.8 (9)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians and interquartile ranges. Patients with unknown etiology of shock (n=26) are not
included. BMI indicates body mass index; IQR, interquartile range; kg, kilograms; kg/m?, kilograms per
meter-squared; LVEF, left ventricular ejection fraction.



Supplemental Table 2b. Presenting features, ICU resource utilization, and outcomes by general

etiology of shock.

Cardiogenic, Distributive, Hypovolemic, Mixed,
% (n) % (n) % (n) % (n)
N=450 N=49 N=20 N=132
Clinical features/illness severity
SOFA score 8(5-11) 9(6-12) 7 (4-10) 10 (6—13)
“Worst” lab values
Lactate, median (IQR), mmol/L 3.1(1.9-6.5) 3.8(2.1-6.7) 2.9(1.9-7.0) 4.2 (2.4-8.1)
Lactate >2 mmol/L 69.7 (260) 80.0 (36) 68.4 (13) 81.1(103)
Arterial pH, median (IQR) 7.34(7.21-7.43) | 7.31(7.19-7.38) | 7.37(7.04—-7.38) | 7.29 (7.21—7.40)
Arterial pH <7.25 31.1(92) 41.2 (14) 36.4 (4) 35.3(36)
eGFR, median (IQR), mL/min/1.73 m? 38 (20-57) 44 (20 - 71) 45 (14 - 68) 31 (14 - 45)
eGFR <60 mL/min/1.73 m? 77.4 (322) 65.3 (32) 70.0 (14) 83.3 (105)
ALT, median (IQR), U/L 64 (29 — 295) 54 (25-182) 23 (14 - 43) 73 (30-370)
AST, median (IQR), U/L 113 (37-473) 81 (35 - 325) 31 (18- 115) 112 (40— 664)
Total bilirubin, median (IQR), mg/dL 1.2 (0.7-1.9) 1.0(0.6-1.6) 0.7 (0.4-1.0) 1.3(0.7-2.7)
Platelets, median (IQR), K/uL 138 (98 — 200) 127 (98 — 200) 129 (87 —199) 116 (62 —174)
INR, median (IQR) 1.4 (1.2 -2.0) 1.6 (1.3-2.4) 1.4 (1.3-1.8) 1.7 (1.3-2.8)
ICU resource utilization
Days of ICU care, median (IQR) 4.2(2.2-8.4) 5.3(2.7-10.6) 3.6 (1.7-6.6) 5.8 (2.9 —10.0)
Mechanical ventilation 49.6 (223) 59.2 (29) 50.0 (10) 65.9 (87)
Renal replacement therapy 14.7 (66) 12.2 (6) 15.0 (3) 26.5 (35)
Invasive monitoring 68.9 (310) 63.3 (31) 70.0 (14) 67.4 (89)
Central venous line 46.9 (211) 55.1(27) 65.0 (13) 54.5(72)
Pulmonary artery catheter 36.0(162) 20.4 (10) 30.0 (6) 31.1(41)
Arterial line 52.4 (236) 51.0 (25) 55.0 (11) 59.8 (79)
Management of shock
No. of vasoactive medications, 1(1-2) N/A* N/A* 2(1-3)
median (IQR)
Mechanical circulatory support 36.7 (165) 6.1 (3) 15.0 (3) 22.7 (30)

Outcomes

CICU mortality

28.9 (24.7 - 33.3)

20.4 (10.2 - 34.3)

15.0 (3.2 - 37.9)

28.8 (21.2 -37.3)

In-hospital mortality

32.2(27.9-36.8)

30.6 (18.3 - 45.4)

25.0 (8.7 —49.1)

39.4 (31.0 - 48.3)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. For lactate, ALT, AST, total bilirubin, and INR, the “worst
values” were the highest laboratory values; for arterial pH, eGFR, and platelets, the “worst values” were
the lowest laboratory values. Mortality outcomes are shown with absolute binomial 95% confidence
intervals. Patients with unknown etiology of shock (n=26) are not included. (*) Vasoactive medication
use was not systematically collected for patients with distributive and hypovolemic shock. ALT indicates
alanine aminotransferase; AST, aspartate aminotransferase; eGFR, estimated glomerular filtration rate;




ICU, intensive care unit; IQR, interquartile range; K/uL, thousand per microliter; LVEF, left ventricular
ejection fraction; mg/dL, milligrams per deciliter; mmol/L, millimoles per liter; N/A, not applicable; No.,
number; U/L, units per liter.



Supplemental Table 3a. Baseline characteristics of CICU patients without shock.

CICU Patients Without Shock,
% (n)
N=2372
Demographics
Age, median (IQR), years 65 (55— 75)
Female sex 37.3(884)
White race 69.0 (1342)
Weight, median (IQR), kg 83 (68 — 98)
BMI, median (IQR), kg/m? 28 (24 - 33)
Cardiovascular Comorbidities
Current smoker 20.0 (468)
Diabetes mellitus 33.2(787)
Hypertension 67.3 (1597)
Coronary artery disease 41.0 (973)
Cerebrovascular disease 10.0 (238)
Peripheral artery disease 9.1 (215)
Prior heart failure 31.9(757)
Historical LVEF
>50% 29.1(212)
40-<50% 14.0 (102)
30-<40% 16.6 (121)
20-<30% 22.5(164)
<20% 17.8 (130)
Prior heart transplant 1.4 (33)
Atrial fibrillation 22.9 (544)
Ventricular arrhythmia 5.1(121)
Severe valvular disease 14.0 (332)
Pulmonary hypertension 3.6 (85)
Congenital heart disease 1.8 (43)
Non-cardiovascular comorbidities
Chronic kidney disease 21.8(518)
On dialysis 22.6 (117)
Significant pulmonary disease 13.4 (317)
Significant liver disease 2.7 (63)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. BMI indicates body mass index; CICU, cardiac intensive care
unit; IQR, interquartile range; kg, kilograms; kg/m?, kilograms per meter-squared; LVEF, left ventricular
ejection fraction.



Supplemental Table 3b. Presenting features, ICU resource utilization, and outcomes in CICU patients
without shock.

CICU Patients Without Shock,
% (n)
N=2372
lliness severity
SOFA score 2(1-4)
“Worst” lab values
Lactate, median (IQR), mmol/L 1.6(1.1-2.6)
Lactate >2.0 mmol/L 36.4 (411)
Arterial pH, median (IQR) 7.37 (7.30-7.42)
Arterial pH <7.25 10.8 (69)
eGFR, median (IQR), mL/min/1.73 m? 63 (39 - 85)
eGFR <60 mL/min/1.73 m? 47.0 (961)
ALT, median (IQR), U/L 27 (18 - 46)
AST, median (IQR), U/L 34 (22 - 69)
Total bilirubin, median (IQR), mg/dL 0.7 (0.5-1.0)
Platelets, median (IQR), K/uL 183 (135-230)
INR, median (IQR) 1.2 (1.1-1.4)
ICU resource utilization
Days of ICU care, median (IQR) 1.9(1.0-3.6)
Mechanical ventilation 12.1(287)
Renal replacement therapy 2.7 (65)
Invasive monitoring 21.2 (504)
Central venous line 12.3(292)
Pulmonary artery catheter 5.1(120)
Arterial line 13.5(320)
Outcomes
CICU mortality 2.7(2.1-3.5)
In-hospital mortality 4.6 (3.8-5.5)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. For lactate, ALT, AST, total bilirubin, and INR, the “worst
values” were the highest laboratory values; for arterial pH, eGFR, and platelets, the “worst values” were
the lowest laboratory values. Mortality outcomes are shown with absolute binomial 95% confidence
intervals. ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; CICU, cardiac
intensive care unit; eGFR, estimated glomerular filtration rate; ICU, intensive care unit; IQR, interquartile
range; K/uL, thousand per microliter; LVEF, left ventricular ejection fraction; mg/dL, milligrams per
deciliter; mmol/L, millimoles per liter; No., number; U/L, units per liter.



Supplemental Table 4. Mortality by shock type excluding patients with initial cardiac arrest.

AMICS, CS Without AMI, Mixed,
% (95% Cl) % (95% Cl) % (95% Cl)
N=94 N=244 N=98
Outcomes
CICU mortality 28.7 (19.9 - 39.0) 17.6 (13.1-23.0) 23.5(15.5-33.1)
In-hospital mortality 30.9 (21.7-41.2) 20.9 (16.0 — 26.5) 36.7 (27.2-47.1)

Mortality outcomes are shown with absolute binomial 95% confidence intervals. AMI indicates acute
myocardial infarction; AMICS, acute myocardial infarction cardiogenic shock; CICU, cardiac intensive
care unit; CS, cardiogenic shock.



Supplemental Table 5a. Baseline characteristics of cardiogenic shock (CS) patients treated vs. not
treated with mechanical circulatory support (MCS).

MCS Patients, Non-MCS Patients,
% (n) % (n)
N=165 N=285
Demographics
Age, median (IQR), years 63 (54-72) 65 (55— 74)
Female sex 35.8 (59) 36.5 (104)
White race 77.6 (114) 63.7 (158)
Weight, median (IQR), kg 85 (72 — 95) 80 (68 — 97)
BMI, median (IQR), kg/m? 28 (24 - 32) 28 (23 -32)
Cardiovascular Comorbidities
Current smoker 20.7 (34) 14.6 (41)
Diabetes mellitus 44.2 (73) 37.5(107)
Hypertension 58.2 (96) 59.6 (170)
Coronary artery disease 43.0(71) 42.5(121)
Cerebrovascular disease 12.1(20) 7.0 (20)
Peripheral artery disease 9.1 (15) 10.9 (31)
Prior heart failure 38.2 (63) 58.9 (168)
Historical LVEF
>50% 12.7 (8) 10.4 (17)
40-<50% 6.3 (4) 7.4 (12)
30-<40% 6.3 (4) 12.9 (21)
20-<30% 38.1(24) 26.4 (43)
<20% 36.5 (23) 42.9 (70)
Prior heart transplant 1.2 (2) 0.7 (2)
Atrial fibrillation 17.0(28) 27.0(77)
Ventricular arrhythmia 10.3 (17) 9.1 (26)
Severe valvular disease 7.3(12) 14.0 (40)
Pulmonary hypertension 4.8 (8) 8.4 (24)
Congenital heart disease 0.6 (1) 1.8 (5)
Non-cardiovascular comorbidities
Chronic kidney disease 22.4 (37) 37.5(107)
On dialysis 21.6 (8) 12.1(13)
Significant pulmonary disease 12.7 (21) 18.6 (53)
Significant liver disease 3.6 (6) 4.6 (13)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. BMI indicates body mass index; IQR, interquartile range; kg,
kilograms; kg/m?, kilograms per meter-squared; LVEF, left ventricular ejection fraction; MCS, mechanical
circulatory support.
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Supplemental Table 5b. Management, resource utilization, and outcomes in cardiogenic shock (CS)
patients treated vs. not treated with mechanical circulatory support (MCS).

MCS Patients, Non-MCS Patients,
% (n) % (n)
N=165 N=286
lllness severity
SOFA score 9(5-12) 7 (5-10)
“Worst” lab values
Lactate, median (IQR), mmol/L 3.7(2.0-9.3) 2.9(1.8-5.7)
Lactate >2.0 mmol/L 73.2 (104) 67.5 (156)
Arterial pH, median (IQR) 7.32(7.19-7.40) 7.37 (7.23 - 7.44)
Arterial pH <7.25 35.7 (45) 27.6 (47)
eGFR, median (IQR), mL/min/1.73 m? 40 (22 -61) 38 (20— 55)
eGFR <60 mL/min/1.73 m? 73.3(110) 79.7 (212)
ALT, median (IQR), U/L 83 (38— 426) 58 (25— 231)
AST, median (IQR), U/L 183 (65 —797) 82 (30-321)
Total bilirubin, median (IQR), mg/dL 1.2 (0.8-2.0) 1.2(0.7-1.8)
Platelets, median (IQR), K/uL 121 (77 -172) 150 (109 - 216)
INR, median (IQR) 1.5(1.2-2.0) 1.4 (1.2 -2.0)
ICU resource utilization
Days of ICU care, median (IQR) 5.5(2.9-10.5) 3.7(21-7.1)
Mechanical ventilation 64.8 (107) 40.6 (116)
Renal replacement therapy 18.8 (31) 12.2 (35)
Invasive monitoring 81.2 (134) 61.5(176)
Central venous line 61.2 (101) 38.5(110)
Pulmonary artery catheter 43.0 (71) 31.8(91)
Arterial line 64.8 (107) 45.3 (129)
Management of shock
No. of vasoactive medications, median (IQR) 2(1-3) 1(1-2)
Mechanical circulatory support 100.0 (165) 0.0(0)
Outcomes
CICU mortality 34.5(27.3-42.3) 25.6(20.6 - 31.1)
In-hospital mortality 40.0 (32.5-47.9) 27.7 (22.6 — 33.3)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. For lactate, ALT, AST, total bilirubin, and INR, the “worst
values” were the highest laboratory values; for arterial pH, eGFR, and platelets, the “worst values” were
the lowest laboratory values. Mortality outcomes are shown with absolute binomial 95% confidence
intervals. ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; CICU, cardiac
intensive care unit; CS, cardiogenic shock; ICU, intensive care unit; IQR, interquartile range; K/uL,
thousand per microliter; LVEF, left ventricular ejection fraction; mg/dL, milligrams per deciliter; mmol/L,
millimoles per liter; No., number; U/L, units per liter.
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Supplemental Table 6a. Sensitivity analysis restricted to cardiogenic shock (CS) patients with invasive
hemodynamic assessment: clinical characteristics.

CS Patients with All CS Mixed Shock All Mixed
PA Catheters, % Patients, Patients with PA Shock
(n) % (n) Catheters, % (n) Patients,
% (n)
N=214 N=450 N=55 N=132
Demographics
Age, median (IQR), years 63 (55— 72) 64 (55 — 74) 65 (55 — 69) 65 (54 — 75)
Female sex 32.7 (70) 36.2 (163) 38.2 (21) 37.1 (49)
White race 72.3 (138) 68.9 (272) 67.4 (31) 66.7 (74)
Weight, median (IQR), kg 84 (71 - 94) 82 (69 — 96) 83.0 (71 -98) 82 (68 — 98)
BMI, median (IQR), kg/m? 28 (24 -32) 28 (24— 32) 29 (25 - 35) 28 (24 - 34)
Cardiovascular Comorbidities
Current smoker 14.7 (31) 16.9 (75) 11.1 (6) 11.5 (15)
Diabetes mellitus 43.0(92) 40.0 (180) 50.9 (28) 44.7 (59)
Hypertension 58.4 (125) 59.1 (266) 60.0 (33) 60.6 (80)
Coronary artery disease 42.5 (91) 42.7 (192) 56.4 (31) 47.0 (62)
Cerebrovascular disease 8.9(19) 8.9 (40) 9.1(5) 7.6 (10)
Peripheral artery disease 8.4 (18) 10.2 (46) 16.4 (9) 11.4 (15)
Prior heart failure 58.4 (125) 51.3(231) 58.2 (32) 54.5(72)
Historical LVEF
>50% 12.1(15) 11.1(25) 22.6 (7) 19.7 (13)
40-<50% 6.5 (8) 7.1(16) 3.2(1) 4.5 (3)
30-<40% 5.6 (7) 11.1(25) 16.1(5) 15.2 (10)
20-<30% 33.9 (42) 29.6 (67) 29.0 (9) 31.8 (21)
<20% 41.9 (52) 41.2 (93) 29.0(9) 28.8 (19)
Prior heart transplant 1.9 (4) 0.9 (4) 7.3(4) 3.8(5)
Atrial fibrillation 26.2 (56) 23.3 (105) 25.5 (14) 27.3(36)
Ventricular arrhythmia 11.7 (25) 9.6 (43) 9.1(5) 8.3(11)
Severe valvular disease 14.5 (31) 11.6 (52) 32.7 (18) 26.5 (35)
Pulmonary hypertension 6.1 (13) 7.1(32) 3.6 (2) 3.8 (5)
Congenital heart disease 0.9(2) 1.3 (6) 1.8 (1) 3.0(4)
Non-cardiovascular comorbidities
Chronic kidney disease 36.4 (78) 32.0 (144) 41.8 (23) 35.6 (47)
On dialysis 12.8 (10) 14.6 (21) 26.1(6) 42.6 (20)
Significant pulmonary disease 14.5 (31) 16.4 (74) 12.7 (7) 13.6 (18)
Significant liver disease 2.8 (6) 4.2 (19) 5.5(3) 6.8 (9)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. BMI indicates body mass index; IQR, interquartile range; kg,
kilograms; kg/m?, kilograms per meter-squared; LVEF, left ventricular ejection fraction.
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Supplemental Table 6b. Sensitivity analysis restricted to cardiogenic shock (CS) patients with invasive
hemodynamic assessment: management, resource utilization, and outcomes.

CS Patients with All CS Patients, Mixed Shock Mixed,
PA Catheters, % % (n) Patients with PA
(n) Catheters, % (n) % (n)
N=214 N=450 N=55 N=132
Iliness severity
SOFA score 7(5-11) 8(5-11) 9(7-13) 10 (6 —13)
“Worst” lab values
Lactate, median (IQR), mmol/L 2.8(1.9-5.9) 3.1(1.9-6.5) 45(2.7-8.1) 4.2(2.4-8.1)
Lactate >2.0 mmol/L 66.7 (124) 69.7 (260) 88.2 (45) 81.1(103)
Arterial pH, median (IQR) 7.36(7.24—-7.42) | 7.34(7.21-7.43) | 7.27(7.21-7.38) | 7.29 (7.21 - 7.40)
Arterial pH <7.25 26.8 (41) 31.1(92) 33.3(15) 35.3(36)
eGFR, median (IQR), mL/min/1.73 m? 37 (19-53) 38 (20-57) 27 (15 - 38) 31 (14 - 45)
eGFR <60 mL/min/1.73 m? 81.3 (165) 77.4 (322) 94.3 (50) 83.3 (105)
ALT, median (IQR), U/L 65 (31 — 295) 64 (29 — 295) 114 (39 —708) 73 (30-370)
AST, median (IQR), U/L 101 (37 - 524) 113 (37— 473) 164 (41 — 1053) 112 (40 — 664)
Total bilirubin, median (IQR), mg/dL 1.2(0.8-2.1) 1.2(0.7-1.9) 1.6 (0.9-3.3) 1.3(0.7-2.7)
Platelets, median (IQR), K/uL 129 (94 — 189) 138 (98 — 200) 103 (58 — 148) 116 (62 — 174)
INR, median (IQR) 1.5(1.2-1.9) 1.4 (1.2-2.0) 1.8(1.3-3.1) 1.7 (1.3-2.8)
ICU resource utilization
Days of ICU care, median (IQR) 5.5 (2.6 —10.4) 4.2(2.2-8.4) 7.2(4.5-15.2) 5.8 (2.9-10.0)
Mechanical ventilation 48.6 (104) 49.6 (223) 70.9 (39) 65.9 (87)
Renal replacement therapy 15.9 (34) 14.7 (66) 34.5(19) 26.5 (35)
Invasive monitoring 86.9 (186) 68.9 (310) 89.1 (49) 67.4 (89)
Central venous line 53.7 (115) 46.9 (211) 70.9 (39) 54.5 (72)
Pulmonary artery catheter 75.7 (162) 36.0 (162) 74.5 (41) 31.1 (41)
Arterial line 63.6 (136) 52.4 (236) 85.5 (47) 59.8 (79)
Management of shock
No. of vasoactive medications, median (IQR) 2(1-2) 1(1-2) 2(2-3) 2(1-3)
Mechanical circulatory support 45.3 (97) 36.7 (165) 41.8 (23) 22.7 (30)

Outcomes

CICU mortality

26.6 (20.8 - 33.1)

28.9(24.7 - 33.3)

27.3(16.1-41.0)

28.8(21.2-37.3)

In-hospital mortality

30.4 (24.3 - 37.0)

32.2(27.9-36.8)

38.2(25.4-52.3)

39.4 (31.0 - 48.3)

Categorical variables are shown as percentages with counts in parentheses. Continuous variables are
shown as medians with interquartile ranges. For lactate, ALT, AST, total bilirubin, and INR, the “worst
values” were the highest laboratory values; for arterial pH, eGFR, and platelets, the “worst values” were
the lowest laboratory values. Mortality outcomes are shown with absolute binomial 95% confidence

intervals. ALT indicates alanine aminotransferase; AST, aspartate aminotransferase; CICU, cardiac
intensive care unit; CS, cardiogenic shock; ICU, intensive care unit; IQR, interquartile range; K/ulL,

thousand per microliter; LVEF, left ventricular ejection fraction; mg/dL, milligrams per deciliter; mmol/L,
millimoles per liter; No., number; PA, pulmonary artery; U/L, units per liter.
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