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eTable 1. Baseline Characteristics in ACS QUIK Patients by Complete and Missing 
Follow-up 
 

Characteristics 

Complete 
Follow Up 
n=21079 

Missing 
Follow Up 

n=295 
Difference  
(95% CI)a 

Age, mean (SD), years 60.6 (12.1) 60.0 (11.6) -0.6 (-2.0 to 0.8) 
Male, n (%) 15973 (75.8) 210 (71.2) -4.6 (-9.8 to 0.6) 

History of tobacco use, n (%) 6489 (30.8) 125 (42.4) 11.6 (5.9 to 17.3) 

History of diabetes, n (%) 9351 (44.4) 133 (45.1) 0.7 (-5.0 to 6.4) 

Transferred, n (%) 8270 (39.2) 131 (44.4) 5.2 (-0.5 to 10.9) 

No insurance, n (%) 15322 (72.7) 220 (74.6) 1.9 (-3.1 to 6.9) 
ST elevation myocardial infarction, n 
(%) 13514 (64.1) 175 (59.3) -4.8 (-10.4 to 0.9) 

Symptom-to-door time, median (IQR), 
min 246 (119-830) 266 (110-915) 21 (-38 to 80) 

Body weight, mean (SD), kg 63.5 (9.7) 62.6 (9.3) -0.9 (-2.0 to 0.2) 
Systolic blood pressure, mean (SD), 
mmHg 138.5 (28.9) 138.9 (32.5) 0.4 (-2.9 to 3.7) 

Heart rate, mean (SD), bpm 79.9 (18.9) 82.9 (19.1) 3.0 (0.8 to 5.2) 
Initial troponin, median (IQR), ng/ml 1.3 (0.3-5.7) 4.6 (0.9-32.0) 3.3 (0.1 to 6.5) 
LDL cholesterol, mean (SD), mg/dl 122.4 (40.8) 131.4 (46.0) 9.0 (3.2 to 14.8) 
Triglycerides, median (IQR), mg/dl 121 (89-165) 128 (93-186) 7 (-3 to 17) 
Serum creatinine, median (IQR), mg/dl 1.0 (0.9-1.2) 1.0 (0.9-1.3) 0.1 (-0.2 to 0.3) 
Fasting glucose, median (IQR), mg/dl 127 (102-176) 128 (107-188) 1 (-6 to 8) 
Hemoglobin, mean (SD), mg/dl 13.2 (2.0) 13.2 (2.1) 0.0 (-0.3 to 0.2) 

 
SD, standard deviation; IQR, interquartile range 
aDifference = intervention minus control 
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eTable 2. Baseline Characteristics by Intervention and Control Group, Adjusted for 
Within-Hospital Clustering and Temporal Trends With 95% Confidence Intervals 
 

 
aDifference is calculated as the difference in marginal effects (intervention group minus 
control group) in a mixed effects logistic, linear, or quantile regression model including a 
random effect term to account for within hospital clustering and a term for temporal 
trends.  
 
 
 
  

 Marginal Effect (95% CI)  
Difference  
(95% CI)a 

Characteristic 
Control 

n=10,066 
Intervention 

n=11,308 

Age, years 60.7 (60.0, 61.3) 60.7 (60.1, 61.3) 0.0 (-0.5 to 0.6) 
Male, % 75.3 (73.2, 77.4) 75.7 (73.8, 77.6) 0.4 (-1.6 to 2.4) 
History of tobacco use, % 30.9 (27.2, 34.5) 29.1 (25.6, 32.6) -1.8 (-3.9 to 0.4) 
History of diabetes, % 45.4 (42.6, 48.2) 47.9 (45.2, 50.6) 2.5 (0.1 to 4.8) 
Transferred, % 28.5 (23.4, 33.5) 35.2 (29.7, 40.7) 6.7 (4.8 to 8.7) 
No insurance, % 78.5 (72.5, 84.5) 78.0 (72.0, 84.0) -0.5 (-2.1 to 1.1) 
ST elevation myocardial 
infarction, % 66.5 (60.7, 72.3) 64.7 (58.8, 70.5) -1.8 (-3.7 to 0.2) 
Symptom-to-door time, min 243 (193, 293) 265 (162, 368) 22 (-82 to 126) 
Body weight, mean, kg 64.6 (63.8, 65.5) 63.7 (62.9, 64.6) -0.9 (-1.4 to -0.5) 
Systolic blood pressure, 
mmHg 140.0 (137.7, 142.2) 139.4 (137.3, 141.6) -0.6 (-1.9 to 0.8) 
Heart rate, bpm 80.7 (79.6, 81.8) 80.9 (79.8, 81.9) 0.2 (-0.7 to 1.1) 
Initial troponin, ng/ml 1.7 (0.9, 2.5) 1.1 (0.8, 1.5) -0.6 (-1.3 to 0.1) 
LDL cholesterol, mg/dl 124.0 (121.0, 127.0) 122.5 (119.6, 125.4) -1.5 (-3.8 to 0.8) 
Triglycerides, mg/dl 121 (109, 133) 121 (113, 130) 1 (-11 to 12) 
Serum creatinine, mg/dl 1.0 (0.9, 1.1) 1.0 (1.0, 1.0) 0.0 (-0.1 to 0.1) 
Fasting glucose, mg/dl 124 (114, 134) 130 (125, 135) 6 (-3 to 14) 
Hemoglobin, mg/dl 13.2 (13.1, 13.4) 13.2 (13.0, 13.3) 0.0 (-0.1 to 0.1) 
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eTable 3. Baseline Characteristics in ACS QUIK Participants by Step and Intervention and Control Group 
 
 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 

Characteristic Control Control 
Interventio

n Control 
Interventio

n Control 
Interventio

n Control 
Interventio

n Intervention 

No. Participants 2915 2649 662 2251 1265 1422 2432 829 3214 3735 
Age, mean (SD), years 60.4 (11.8) 59.9 (11.8) 60.5 (11.7) 60.2 (12.5) 61.8 (12.2) 60.2 (12.0) 60.8 (12.0) 61.5 (12.3) 60.4 (11.8) 61.3 (12.3) 
Male, n (%) 2192 (75.2) 2031 (76.7) 517 (78.1) 1760 (78.2) 939 (74.2) 1076 (75.7) 1863 (76.6) 595 (71.8) 2450 (76.2) 2760 (73.9) 
History of tobacco use, 
n (%) 1039 (35.6) 955 (36.1) 179 (27.0) 895 (39.8) 239 (18.9) 536 (37.7) 561 (23.1) 347 (41.9) 845 (26.3) 1018 (27.3) 

History of diabetes, n 
(%) 1245 (42.7) 1116 (42.1) 292 (44.1) 927 (41.2) 614 (48.5) 573 (40.3) 1225 (50.4) 290 (35.0) 1566 (48.7) 1636 (43.8) 

Transferred, n (%) 1398 (48.0) 1162 (43.9) 260 (39.3) 892 (39.6) 440 (34.8) 556 (39.1) 938 (38.6) 194 (23.4) 1263 (39.3) 1298 (34.8) 
No insurance, n (%) 2148 (73.7) 1782 (67.3) 638 (96.4) 1620 (72.0) 963 (76.1) 917 (64.5) 1934 (79.5) 411 (49.6) 2523 (78.5) 2606 (69.8) 
ST elevation myocardial 
infarction, n (%) 1967 (67.5) 1755 (66.3) 510 (77.0) 1471 (65.3) 818 (64.7) 1100 (77.4) 1378 (56.7) 628 (75.8) 1905 (59.3) 2157 (57.8) 

Symptom-to-door time, 
median (IQR), min 

270 (125-
941) 

275 (128-
930) 

138 (75-
360) 

260 (127-
850) 

390 (126-
945) 

200 (116-
625) 

320 (120-
947) 

124 (101-
532) 

250 (120-
735) 

225 (105-
810) 

Body weight, mean 
(SD), kg 63.3 (10.4) 63.0 (10.2) 61.7 (9.7) 63.6 (9.5) 63.6 (10.0) 65.0 (8.8) 63.0 (10.5) 64.0 (8.6) 63.4 (9.1) 63.7 (9.3) 

Systolic blood pressure, 
mean (SD), mmHg 138.4 (29.4) 137.9 (29.6) 134.5 (25.1) 139.1 (30.9) 139.6 (28.7) 137.5 (27.3) 139.7 (29.4) 135.5 (23.8) 138.1 (29.3) 139.8 (28.7) 

Heart rate, mean (SD), 
bpm 80.5 (19.9) 80.5 (18.9) 78.9 (18.2) 80.6 (19.2) 80.1 (20.2) 79.1 (17.3) 81.0 (20.3) 76.2 (13.5) 80.0 (18.8) 79.2 (18.2) 

Initial troponin, median 
(IQR), ng/ml 1.4 (0.3-5.9) 1.7 (0.4-

10.0) 1.0 (0.2-3.5) 1.9 (0.4-
10.0) 1.2 (0.3-3.6) 1.8 (0.5-8.6) 0.8 (0.2-3.1) 1.7 (0.3-6.3) 1.1 (0.3-4.8) 1.4 (0.3-5.7) 

LDL cholesterol, mean 
(SD), mg/dl 124.9 (42.3) 123.8 (41.1) 120.3 (40.7) 127.7 (39.4) 117.3 (43.8) 128.0 (38.9) 116.9 (42.2) 131.9 (33.1) 117.9 (40.8) 121.9 (39.8) 

Triglycerides, median 
(IQR), mg/dl 118 (87-161) 123 (90-

172) 
111 (82-

153) 123 (90-170) 117 (83-
158) 

121 (89-
171) 

120 (90-
160) 120 (96-157) 121 (90-

164) 127 (93-168) 

Serum creatinine, 
median (IQR), mg/dl NA NA NA 1.1 (0.9-1.3) 1.0 (0.9-1.2) 1.0 (0.8-1.2) 1.1 (0.9-1.3) 0.9 (0.8-1.2) 1.0 (0.9-1.3) 1.0 (0.9-1.2) 

Fasting glucose, 
median (IQR), mg/dl 

130 (102-
180) 

123 (99-
171) 

130 (101-
186) 124 (98-171) 132 (109-

186) 
122 (96-

160) 
139 (110-

188) 109 (83-166) 132 (106-
181) 123 (99-168) 

Hemoglobin, mean 
(SD), mg/dl 13.3 (2.1) 13.3 (2.0) 13.0 (1.9) 13.3 (2.1) 13.3 (2.1) 13.2 (2.0) 13.1 (2.0) 13.0 (1.7) 13.1 (2.0) 13.2 (1.9) 

 
SD, standard deviation; IQR, interquartile range 
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eTable 4. Baseline Characteristics in ACS QUIK Participants by Step 
 
Characteristic Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 
No. Participants 2915 3311 3516 3854 4043 3735 
Age, mean (SD), years 60.4 (11.8) 60.0 (11.8) 60.8 (12.4) 60.6 (12.0) 60.6 (11.9) 61.3 (12.3) 
Male, n (%) 2192 (75.2) 2548 (77.0) 2699 (76.8) 2939 (76.3) 3045 (75.3) 2760 (73.9) 
History of tobacco use, n (%) 1039 (35.6) 1134 (34.2) 1134 (32.3) 1097 (28.5) 1192 (29.5) 1018 (27.3) 
History of diabetes, n (%) 1245 (42.7) 1408 (42.5) 1541 (43.8) 1798 (46.7) 1856 (45.9) 1636 (43.8) 
Transferred, n (%) 1398 (48.0) 1422 (42.9) 1332 (37.9) 1494 (38.8) 1457 (36.0) 1298 (34.8) 
No insurance, n (%) 2148 (73.7) 2420 (73.1) 2583 (73.5) 2851 (74.0) 2934 (72.6) 2606 (69.8) 
ST elevation myocardial infarction, n (%) 1967 (67.5) 2265 (68.4) 2289 (65.1) 2478 (64.3) 2533 (62.7) 2157 (57.8) 

Symptom-to-door time, median (IQR), min 270 (125-941) 240 (115-870) 300 (127-885) 260 (120-840) 225 (111-720) 225 (105-
810) 

Body weight, mean (SD), kg 63.3 (10.4) 62.7 (10.1) 63.6 (9.6) 63.7 (10.0) 63.6 (9.0) 63.7 (9.3) 
Systolic blood pressure, mean (SD), mmHg 138.4 (29.4) 137.2 (28.8) 139.3 (30.1) 138.9 (28.7) 137.6 (28.3) 139.8 (28.7) 
Heart rate, mean (SD), bpm 80.5 (19.9) 80.1 (18.8) 80.4 (19.6) 80.3 (19.2) 79.2 (17.9) 79.2 (18.2) 
Initial troponin, median (IQR), ng/ml 1.4 (0.3-5.9) 1.5 (0.3-7.6) 1.6 (0.3-8.2) 1.1 (0.2-4.3) 1.2 (0.3-5.0) 1.4 (0.3-5.7) 
LDL cholesterol, mean (SD), mg/dl 124.9 (42.3) 123.1 (41.0) 124.1 (41.2) 121.5 (41.2) 120.1 (40.0) 121.9 (39.8) 
Triglycerides, median (IQR), mg/dl 118 (87-161) 121 (88-167) 120 (88-166) 120 (89-164) 121 (90-163) 127 (93-168) 
Serum creatinine, median (IQR), mg/dl NAa NAa 1.0 (0.9-1.3) 1.0 (0.9-1.3) 1.0 (0.9-1.2) 1.0 (0.9-1.2) 
Fasting glucose, median (IQR), mg/dl 130 (102-180) 124 (100-174) 127 (102-176) 132 (104-179) 129 (103-179) 123 (99-168) 
Hemoglobin, mean (SD), mg/dl 13.3 (2.1) 13.2 (2.0) 13.3 (2.1) 13.2 (2.0) 13.1 (1.9) 13.2 (1.9) 
 
SD, standard deviation; IQR, interquartile range 
aSerum creatinine was not collected until Step 3. 
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eTable 5. Primary and Secondary Outcomes Adjusted for Clustering and Temporal Trends as Well as for GRACE Score 
Covariates, Transfer Status, Insurance Status, or Use of Prehospital Aspirin 

 

Outcome 

Odds Ratio (95% CI) 
Adjusted for 

GRACEa Score 
Covariates 

Adjusted for 
Transfer Status 

 

Adjusted for 
Insurance 

Status 

Adjusted for 
Pre-Hospital 

Aspirin 
Primary Outcome     
    30-day MACE 1.06 (0.77-1.44) 0.98 (0.80-1.21) 0.97 (0.79-1.20) 0.99 (0.80-1.22) 
Secondary Outcomes     
    30-day mortality 0.98 (0.67-1.43) 0.94 (0.74-1.19) 0.93 (0.73-1.18) 0.95 (0.75-1.20) 
    30-day cardiovascular mortality 1.00 (0.68-1.47) 0.94 (0.74-1.19) 0.93 (0.73-1.18) 0.95 (0.75-1.20) 
    In-hospital mortality 1.07 (0.65-1.76) 0.92 (0.70-1.22) 0.91 (0.69-1.20) 0.93 (0.71-1.23) 
    30-day re-infarction 1.39 (0.74-2.60) 1.38 (0.86-2.21) 1.39 (0.87-2.22) 1.40 (0.87-2.24) 
    30-day stroke 0.93 (0.46-1.89) 1.23 (0.70-2.14) 1.21 (0.70-2.12) 1.23 (0.70-2.15) 
    30-day major GUSTO bleedingb 2.90 (0.77-10.87) 2.33 (0.93-5.88) 2.26 (0.89-5.71) 2.35 (0.93-5.92) 
    Optimal in-hospital medicationc 2.19 (1.83-2.62) 1.47 (1.29-1.66) 1.45 (1.28-1.64) 1.47 (1.30-1.66) 
    Optimal discharge medicationd 1.50 (1.27-1.78) 1.61 (1.42-1.82) 1.61 (1.43-1.83) 1.61 (1.42-1.82) 
    Tobacco cessation advicee 0.84 (0.42-1.67) 1.05 (0.67-1.66) 1.05 (0.66-1.66) 1.07 (0.68-1.69) 
aGRACE risk score variables include age, gender, STEMI or NSTEMI status, systolic blood pressure, heart rate, 
creatinine, in-hospital heart failure, cardiogenic shock and cardiac arrest. 
bMajor bleeding is defined by the Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded 
Coronary Arteries (GUSTO) criteria, which is defined by intracerebral hemorrhage or bleeding resulting in substantial 
hemodynamic compromise requiring treatment. 
cComprised of aspirin, adenosine diphosphate receptor antagonist [clopidogrel, prasugrel, or ticagrelor], anticoagulant, 
and beta-blocker among patients eligible to receive all medications.  
dComprised of aspirin, adenosine diphosphate receptor antagonist [clopidogrel, prasugrel, or ticagrelor], statin, and beta-
blocker among discharged patients eligible to receive all medications. 
eAmong discharged patients who reported smoking at baseline 
 
MACE=major adverse cardiovascular events, defined as death, reinfarction, stroke, and major GUSTO bleeding. 
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eTable 6. Primary and Secondary Outcomes Adjusted for Clustering and Temporal 
Trends and Interaction Effect for Time Exposed to the Intervention 
 

Outcome Odds Ratio (95% CI) 
Primary Outcome  
    30-day MACE 1.14 (0.76-1.70) 
Secondary Outcomes  
    30-day mortality 0.98 (0.63-1.52) 
    30-day cardiovascular mortality 1.00 (0.64-1.56) 
    In-hospital mortality 1.43 (0.83-2.46) 
    30-day re-infarction 2.81 (0.79-9.94) 
    30-day stroke 2.06 (0.58-7.36) 
    30-day major GUSTO bleedinga 2.53 (0.50-12.94) 
    Optimal in-hospital medicationb 0.87 (0.70-1.07) 
    Optimal discharge medicationc 1.45 (1.12-1.88) 
    Tobacco cessation adviced 0.99 (0.37-2.66) 

 
aMajor bleeding is defined by the Global Utilization of Streptokinase and Tissue 
Plasminogen Activator for Occluded Coronary Arteries (GUSTO) criteria, which is 
defined by intracerebral hemorrhage or bleeding resulting in substantial hemodynamic 
compromise requiring treatment. 
bComprised of aspirin, adenosine diphosphate receptor antagonist [clopidogrel, 
prasugrel, or ticagrelor], heparin, and beta-blocker among patients eligible to receive all 
medications.  
cComprised of aspirin, adenosine diphosphate receptor antagonist [clopidogrel, 
prasugrel, or ticagrelor], statin, and beta-blocker among discharged patients eligible to 
receive all medications. 
dAmong discharged patients who reported smoking at baseline 
 
MACE=major adverse cardiovascular events, defined as death, reinfarction, stroke, and 
major GUSTO bleeding. 
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eTable 7. Exploratory Analyses Evaluating the Effect of the Intervention on Major Adverse Cardiovascular Events Plus In-
Hospital Incident Heart Failure, Cardiogenic Shock, and Cardiac Arrest Using Mixed Effect Logistic Regression Models 
That Account for Within-Hospital Clustering and Clustering and Temporal Trends 
 

Outcome 
Control 

(N=10,066) 
Intervention 
(N=11,308) 

Cluster Adjusted 
Difference, 
% (95% CI)a 

Cluster Adjusted 
OR (95% CI)a 

Primary Analysis 
Difference, 
% (95% CI)a 

Primary Analysis 
OR (95% CI)a 

ICC 

n % n % 
30-Day MACE plus in-
hospital incident heart 
failure, cardiogenic shock, or 
cardiac arrest 

919 9.1 795 7.0 -0.86 (-1.72 to -0.01) 0.89 (0.80 to 1.00) -1.34 (-2.72 to 0.04) 0.84 (0.70 to 1.00) 0.15 

In-hospital heart failure 227 2.3 191 1.7 -0.03 (-0.45 to 0.40) 0.99 (0.79 to 1.24) -0.52 (-1.22 to 0.17) 0.76 (0.54 to 1.07) 0.23 
In-hospital cardiogenic 
shock 217 2.2 170 1.5 -0.06 (-0.42 to 0.30) 0.96 (0.77 to 1.21) -0.20 (-0.80 to 0.40) 0.89 (0.62 to 1.27) 0.25 

In-hospital cardiac arrest 206 2.0 237 2.1 0.16 (-0.31 to 0.62) 1.08 (0.87 to 1.33) -0.20 (-0.94 to 0.55) 0.91 (0.65 to 1.28) 0.20 
 
aOdds ratios represent effect of intervention compared to control and risk difference is calculated as the difference in 
marginal effects (intervention group minus control group) in a mixed effects logistic regression model including a random 
effect term to account for within hospital clustering. Primary analysis additionally account for temporal trends. 
 
CI: confidence interval; ICC: intra-cluster correlation; MACE=major adverse cardiovascular events, defined as death, 
reinfarction, stroke, and major GUSTO bleeding. 
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Online Supplement: Tables and Figures 

eFigure 1A. Caterpillar, Residual Plot Showing Hospital Residuals and 95% Confidence Intervals for 30-Day Major 
Adverse Cardiovascular Event Rate 

 

 
 
eFigure 1a shows hospital residuals with 95% confidence intervals. Residuals for 30-day major adverse cardiovascular events (MACE) rate are 
calculated from predicted MACE rates from the multilevel mixed effects logistic regression model including a random effect term to account for 
within hospital clustering and adjusting for temporal trends. The residuals represent hospital level departures from the mean MACE rate (residual = 
0). A hospital whose confidence interval does not overlap the line at zero differs from mean at the 5% level. The left-hand side of the plot depicts 
hospitals with MACE rate lower than the mean, and the right-hand side of the plot depicts hospitals with MACE rate higher than the mean.  
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eFigure 1B. Waterfall Plot Showing Unadjusted Within-Hospital Differences in the Rate of 30-Day Composite Major 
Adverse Cardiovascular Events Between the Intervention and Control Groups 
 

 
 
The size of each bubble is scaled to the number of participants recruited from individual hospitals.  
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eFigure 2A. Unadjusted Temporal Trends in 30-Day Major Adverse Cardiovascular Event Rates With 95% Confidence 
Intervals by Hospital, Cohort, Intervention and Control Group, and Step During the Trial 
 

 
 
Each hospital is depicted by a single point.
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eFigure 2B. Unadjusted Temporal Trends in 30-Day Death Rates With 95% Confidence Intervals by Hospital, Cohort, 
Intervention and Control Group, and Step During the Trial 
 

 
Each hospital is depicted by a single point. 
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