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[ Abstract] Objective To study the value of using the cardiogenic shock (CS) stages developed by the Society of
Cardiovascular Imaging and Intervention (SCAI) in predicting the mortality of CS patients in cardiac intensive care unit
(CICU). Methods We retrospectively collected (Jan., 2011-Jan., 2018) the information of inpatients who were admitted
to the CICU of West China Hospital of Sichuan University on consecutive days, and conducted analysis on those with CS.
The patients were divided into groups C, D and E, according to the corresponding SCAI stages, and the primary outcome
indicator was in-hospital mortality. Logistic regression was done to determine the association between SCAI staging and
in-hospital mortality before and after multivariate adjustment. The receiver operating characteristic curve was used to
assess the value of SCAI stages of CS in predicting in-hospital mortality. Results We studies 839 CS patients who met
our inclusion criteria. The proportions of patients of SCAI stages C (Classic), D (Deteriorating), and E (Extremis) were
43.3% (363 cases), 38.7% (325 cases) and 18.0% (151 cases), respectively. The unadjusted in-hospital mortality rates were
22.9% (83 cases), 44.0% (143 cases) and 53.6% (81 cases), respectively (P<0.001). The SCAI stages had an AUC (area
under the curve) of 0.640 for predicting in-hospital mortality among CS patients in CICU. After multivariate adjustment,
the AUC increased to 0.776 (P<0.001). In patients with acute coronary syndrome, the Global Registry of Acute Coronary
Events (GRACE) scores had an AUC of 0.644 for predicting in-hospital mortality, while a combination of the GRACE
score with SCAI staging yielded an increased AUC of 0.702 (P<0.001). Conclusion In CICU patients with CS, the SCAI
stages of CS can be used as a stratified method for rapid assessment of disease risks upon admission. In patients with acute
coronary syndrome and CS, SCAI stages combined with GRACE scores improved the ability to predict risks of death.
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Table 1 Demographic features, clinical data and admission diagnosis of patients with different SCAI stages of CS
SCAI stage
Item Total (n=839)
C (n=363) D (n=325) E (n=151) P
Demographic features
Age/yr., median (P-P,;) 71 (61-75) 71 (61-78) 71 (60-78) 70 (60-78) 0.341
Male/case (%) 568 (67.7) 244 (67.2) 221 (68.0) 103 (68.2) 0.966
Ethnic Han/case (%) 792 (94.4) 345 (95.0) 306 (94.2) 141 (93.4) 0.737
Comorbidity
ACS/case (%) 694 (82.7) 314 (86.5) 257 (79.1) 123 (81.5) 0.033
HEF/case (%) 686 (81.8) 321 (88.4) 253 (77.8) 112 (74.2) <0.001
HTN/case (%) 406 (48.4) 190 (52.3) 159 (48.9) 57 (37.7) 0.010
CVD/case (%) 56 (6.7) 34 (9.4) 14 (4.3) 8(5.3) 0.025
CA/case (%) 82(9.8) 37 (10.2) 27 (8.3) 18 (11.9) 0.454
COPD/case (%) 116 (13.8) 44 (12.1) 55(16.9) 17 (11.3) 0.114
DM/case (%) 235 (28.0) 111 (30.6) 87 (26.8) 37 (24.5) 0.308
CKD/case (%) 178 (21.2) 69 (19.0) 71 (21.8) 38(25.2) 0.279
SP/case (%) 18 (2.1) 5(1.3) 3(0.9) 10 (6.6) <0.001
Score
GRACE (median [P-P;] ) 230 (198-258) 218 (194-245) 237 (201-268) 246 (210-274) <0.001
CCI (median [P,;-P] ) 5 (4-6) 5 (4-6) 5 (4-6) 5(4-7) 0.344
Admission diagnosis
CICU_LOS/d, median (P.-P,;) 1(0-4) 0(0-3) 1(0-4) 1(1-4) <0.001
HOS_LOS/d, median (P,;-P;;) 7 (2-13) 8 (4-14) 5(1-12) 2(1-12) <0.001
Hospital deaths/case (%) 307 (36.6) 83 (22.9) 143 (44.0) 81 (53.6) <0.001
Hospital deaths and non-ordered discharge/case (%) 428 (51.0) 132 (36.4) 196 (60.3) 100 (66.2) <0.001

ACS: Acute coronary syndrome; HF: Heart failure; HTN: Hypertension; CVD: Cardiac vascular disease; CA: Cardiac arrest; COPD: Chronic obstructive
pulmonary disease; DM: Diabetes; CKD: Chronic kidney disease; SP: Severe pneumonia; CCI: Chalson comorbidity index; CICU_LOS: Length of stay in CICU;

HOS_LOS: Length of stay in hospital.
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Table 2 Clinical parameters, laboratory tests, treatment and procedures for patients with different SCAI stages of CS
SCAI stage
Item Total (n=839)
C (n=363) D (n=325) E (n=151) P
Treatment
VIS num (1) (median [P.-P,] ) 0(0-1) 0(0-0) 0(0-1) 2(2-3) <0.001
VIS dose (1) (median [P,-P,,] ) 0 (0-3.07) 0 (0-0) 0 (0-1.54) 15.4 (4.61-24.9) <0.001
NEE (1) (median [P,-P;] ) 0 (0-230) 0 (0-0) 0(0-0.24) 461 (230-461.7) <0.001
Procedures
Invasive ventilator/case (%) 337 (40.2) 92 (25.6) 144 (44.6) 101 (67.3) <0.001
TABP/case (%) 212 (25.3) 62 (17.1) 87 (26.8) 63 (41.7) <0.001
CAG/case (%) 409 (48.7) 205 (56.5) 149 (45.8) 5(36.4) <0.001
PCl/case (%) 321(38.2) 156 (43.0) 110 (33.8) 55 (36.4) 0.042
Clinical parameters
SBP/mmHg, median (P,;-P5;) 106 (88-128) 114 (96-135) 109 (90-127) 82 (66-101) <0.001
MAP/mmHg, median (P,;-P,;) 79 (64-94) 84 (72-98) 80 (67-93) 61 (45-74) <0.001
HR/min"', median (P,;-P.,) 92 (75-110) 91 (76-108) 91 (76-108) 98 (69-121) 0.411
Urine/mL, median (P,-P;;) 900 (450-1450) 950 (500-1450) 850 (400-1412) 700 (327-1400) 0.109
Laboratory tests
CR/(pmol/L), median (P,;-P,;) 122 (89-184) 106.6 (83-156) 130 (95.4-199.6) 157 (114-214) <0.001
BNP/(pg/mL), median (P,;-P,;) 6631 (2332-19686) 5962 (2302-16123) 7847 (2719-22510) 6789 (1913-22909) 0.129
ALT/(IU/L), median (P-P;;) 56 (28-143) 46 (24-83) 60 (30-192) 91 (41-363) <0.001
CTn/(ng/L), median (P,s-P5;) 2015 (254-6 696) 2098 (330-5719) 2007 (358-6494) 1834 (6-10000) 0.721
LAC/(mmol/L), median (P,-P,;) 2.9 (1.6-7.3) 1.7 (1.3-2.8) 3.7 (2.1-10.7) 6.9 (3.8-11.7) <0.001
pH (median [Py-P;] ) 7.39 (7.33-7.44) 7.41 (7.35-7.45) 7.39 (7.32-7.44) 7.33 (7.28-7.40) <0.001

VIS num (1): Vasoactive-inotropic drugs numbers in first hours; VIS dose (1): Vasoactive-inotropic drugs dosage in first hours; NEE (1): Norepinephrine-

equivalent vasopressor dose in first hours; IABP: Intra-aortic balloon pump; CAG: Coronary angiography; PCI: Percutaneous coronary intervention; SBP:

Systolic blood pressure; MAP: Mean arterial pressure; HR: Heart rate; CR: Creatinine; BNP: Brain natriuretic peptide; ALT: Transaminase; CTn: Troponin;

LAC: Lactate.
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Table 3 Univariate and multivariate regression analysis of in-hospital mortality in patients with cardiogenic shock
Univariate analysis Multi-variate analysis*
Factor
OR 95%CI P OR 95%CI P

Age 1.020 (1.009, 1.032) <0.001 1.022 (1.007, 1.038) 0.005
Male 0.996 (0.738, 1.345) 0.980 0.881 (0.622, 1.250) 0.478
Pre-hospital cardiac arrest

No 1.000 1.000

Yes 1.949 (1.233, 3.082) 0.004 1.733 (1.017, 2.953) 0.043
CCI 1.119 (1.047, 1.196) 0.001 1.036 (0.943, 1.139) 0.463
Vasoactive drugs

No 1.000 1.000

Yes 2.697 (1.954, 3.721) <0.001 0.947 (0.518, 1.733) 0.861
Invasive ventilator

No 1.000 1.000

Yes 4.067 (2.894, 5.716) <0.001 4.385 (2.948, 6.521) <0.001
IABP

No 1.000 1.000

Yes 1.469 (1.069, 2.019) 0.018 1.781 (1.148, 2.762) 0.010
CAG

No 1.000 1.000

Yes 0.417 (0.312, 0.557) <0.001 0.619 (0.350, 1.093) 0.098
PCI

No 1.000 1.000

Yes 0.447 (0.329, 0.606) <0.001 0.542 (0.301, 0.979) 0.042
SCAI stage

C 1.000 1.000

D 3.114 (2.154, 4.503) <0.001 2.590 (1.333,5.030) 0.005

E 4.991 (3.184, 7.825) <0.001 2.787 (1.390, 5.588) 0.004

*Adjusted for risk factors including age and sex, PCI, CAG, IABP, VIS, CA and invasive ventilator. OR: Odds ratio; CI: Confidence interval; CCI: Chalson

comorbidity index; IABP: Intra-aortic balloon pump; CAG: Coronary angiography; PCIL: Percutaneous coronary intervention.
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Fig1 The predictive value of using GRACE score or GRACE score
combined with SCAI stage to assess in-hospital outcome event in
patients with ACS combined with CS
A: In-hospital mortality; B: In-hospital mortality and the rate of discharge
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