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eAppendix 1. Exclusion Criteria 

1. Cardiogenic shock, hemodynamic instability 

2. Need for urgent revascularization within 5 days from presentation 

3. Single vessel disease 

4. Two vessel disease with normal left ventricular function (>50%) 

5. Need for concomitant other cardiac surgery (e.g. valve replacement) 

6. Need for dual antiplatelet treatment for the patients undergoing CABG after acute coronary 

syndrome 

7. Contraindication for aspirin and ticagrelor use (e.g., known allergy) 

8. History of bleeding diathesis within 3 months prior presentation 

9. History of significant GI bleed within 1 year prior to presentation 

10. History of peptic ulcer without GI bleeding in past 3 years  

11. History of intracranial hemorrhage 

12. History of moderate to severe liver impairment 

13. Patient requiring dialysis 

14. Patient with an increased risk of bradycardia (e.g., patients without a pacemaker who have 

sick sinus syndrome, 2nd or 3rd degree AV block or bradycardia-related syncope) 

15. Need vitamin K antagonist therapy after CABG (e.g., persistent atrial fibrillation, mechanical 

heart valves) 

16. Known, clinically important thrombocytopenia (i.e. < 100 x 109/L) 

17. Known, clinically important anemia (i.e. <100 g/L) 

18. Participation in another investigational drug or device study in the last 30 days 

19. Pregnant or lactating female patients. Premenopausal women are required to use 2 methods 

of reliable contraception, one of which must barrier method 

20. Concomitant oral or intravenous therapy with strong CYP3A4 inhibitors, CYP3A4 substrates 

with narrow therapeutic indices, or strong CYP3A4 inducers which cannot be stopped for the 

course of the study (Strong inhibitors include ketoconazole, itraconazole, voriconazole, 

telithromycin, clarithromycin, nefazadone, ritonavir, saquinavir, nelfinavir, indinavir, 

atanazavir, and >1 liter/day of grapefruit juice. Substrates with a narrow therapeutic index 

include cyclosporine, and quinidine 

Strong inducers include rifampin, phenytoin, and carbamazepine) 

21. Active cancer 

22. Life expectancy <12 months  

23. Indication for major surgery (e.g., cancer treatment, carotid surgery, cerebral surgery, major 

vascular surgery) 

Abbreviations: CABG, coronary artery bypass grafting; CYP, cytochrome P450.  
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eFigure 1. Trial Design 

 

 

 

Abbreviations: bid, twice daily; CABG, coronary artery bypass grafting; CAG, coronary 

angiography; ECG, electrocardiogram; MSCTA, multislice computed tomographic angiography; qd, 

once daily; UCG, ultrasonic echocardiography. 

  



© 2018 American Medical Association. All rights reserved. 

eAppendix 2. Graft Assessment Protocol and Outcome Definitions 

Graft outcomes were assessed by multislice computed tomographic angiography (MSCTA) or 

catheter coronary artery angiogram (CAG) at 7 days and 1 year after coronary artery bypass 

grafting (CABG). The examinations were conducted according to standardized radiology and 

cardiology procedures. Digital images from a ≥64-slice CT scanner were analyzed with software 

(Intellispace portal Version 6.0, Phillips Healthcare). Members of the independent Image Data 

Review Centre (IDRC) reviewed the images and adjudicated the patency of the grafts blinded to 

treatment assignments.  

Graft patency was defined according to FitzGibbon criteria.4 Contrast filling of the grafts, 

anastomoses, and coronary arteries beyond the graft were considered in each assessment. 

FitzGibbon grade A indicates that the graft is patent with ≤50% stenosis; FitzGibbon grade B 

indicates that the extent of graft stenosis is >50% but not occluded; and FitzGibbon grade O 

indicates total occlusion of the graft without contrast filling. In this clinical trial, graft patency was 

defined as FitzGibbon grade A; non-patency was defined as FitzGibbon grade B plus O; graft 

occlusion was defined as FitzGibbon grade O; non-occlusion was defined as FitzGibbon A plus B. 

The graft outcome was calculated per anastomosis.  
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eFigure 2. Graft configurations and descriptions. The grafting was described as having a 

single (A), sequential (B), or Y (C) configuration. Solid lines indicate graft patent, whereas dashed 

lines indicate graft occlusion. A. Patent single graft. B. Patent sequential graft. C. Patent Y grafts. D. 

Occluded single graft. E. Occluded sequential grafts. F. Distal occlusion of a sequential graft. G. 

Proximal occlusion of a sequential graft. H. Occluded coronary artery distal to the anastomosis. I. 

Occluded Y grafts (both anastomoses). J. Occluded Y graft (one anastomosis). K. Occluded Y graft 

(one anastomosis). It should be noted that, in the setting of sequential grafting, the first 

anastomosis is defined as patent and second one is occluded if the proximal part of graft is patent 

but distal part of graft is occluded (F); both anastomoses are defined as occluded if the proximal 

part of the graft is occluded but the remain graft beyond the first anastomosis is patent (G). The 
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anastomosis is also defined as occluded if the bypassed coronary artery distal to the anastomosis 

is occluded even though the whole graft is patent (H).  
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eAppendix 3. Thrombolysis in Myocardial Infarction Definitions for Bleeding 

Events 

Non-CABG-related bleeding 

1. Major 

 Any intracranial bleeding (excluding microhemorrhages <10 mm evident only on 

gradient-echo MRI) 

 Clinically overt signs of hemorrhage associated with a drop in hemoglobin of ≥5 g/dL 

 Fatal bleeding (bleeding that directly results in death within 7 days) 

2. Minor 

 Clinically overt (including imaging), resulting in a drop in hemoglobin of 3 to <5 g/dL 

3. Requiring medical attention: any overt sign of hemorrhage that meets one of the following 

criteria and does not meet criteria for a major or minor bleeding event, as defined above 

 Requiring intervention (medical practitioner-guided medical or surgical treatment to 

stop or treat bleeding, including temporarily or permanently discontinuing or changing 

the dose of a medication or study drug) 

 Leading to or prolonging hospitalization 

 Prompting evaluation (leading to an unscheduled visit to a healthcare professional and 

diagnostic testing, either laboratory or imaging) 

4. Minimal 

 Any overt bleeding event that does not meet the criteria above 

CABG-related bleeding 

 Fatal bleeding (bleeding that directly results in death) 

 Perioperative intracranial bleeding 

 Reoperation after closure of the sternotomy incision for the purpose of controlling 

bleeding 

 Transfusion of ≥5 units of packed red blood cells or whole blood within a 48-h period; 

cell saver transfusion will not be counted in calculations of blood products.  

 Chest tube output >2 L within a 24-h period 

Abbreviations: CABG, coronary artery bypass grafting; MRI, magnetic resonance imaging. 
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eTable 1. Enrollment and Treatment Assignment by Study Site  

Study site and enrollment Ticagrelor + Aspirin  Ticagrelor alone Aspirin alone Total  

Ruijin Hospital, Shanghai     

 No. of patients randomized, n 92 91 89 272 

  Patients assessed at 7 days, n (%)a 78 80 79 237 (87.1) 

  Patients assessed at 1 year, n (%)a 89 89 84 262 (96.3) 

Changhai Hospital, Shanghai     

 No. of patients randomized, n 29 30 34 93 

  Patients assessed at 7 days, n (%)a 23 25 26 74 (79.6) 

  Patients assessed at 1 year, n (%)a 28 29 32 89 (95.7) 

Xinhua Hospital, Shanghai     

 No. of patients randomized, n 13 13 11 37 

  Patients assessed at 7 days, n (%)a 13 11 11 35 (94.6) 

  Patients assessed at 1 year, n (%)a 13 8 10 31 (83.8) 

Henan Provincial People’s Hospital, Zhengzhou     

 No. of patients randomized, n 17 18 15 50 
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Study site and enrollment Ticagrelor + Aspirin  Ticagrelor alone Aspirin alone Total  

  Patients assessed at 7 days, n (%)a 15 18 14 47 (94) 

  Patients assessed at 1 year, n (%)a 14 17 13 44 (88.0) 

Nanjing First Hospital, Nanjing     

 No. of patients randomized, n 8 8 10 26 

  Patients assessed at 7 days, n (%)a 6 8 8 22 (84.6) 

  Patients assessed at 1 year, n (%)a 7 8 9 24 (92.3) 

Jiangsu Province Hospital, Nanjing     

 No. of patients randomized, n 9 6 7 22 

  Patients assessed at 7 days, n (%)a 6 4 6 16 (72.7) 

  Patients assessed at 1 year, n (%)a 7 5 5 17 (77.3) 

Total     

 No. of patients randomized, n 168 166 166 500 

  Patients assessed at 7 days, n (%)a 141 146 144 431 (84.2) 

  Patients assessed at 1 year, n (%)a 158 156 153 467 (93.4) 

a.  Assessed by multislice computed tomographic angiography or coronary angiography at 7 days and 1 year after coronary artery bypass grafting.
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eTable 2. Saphenous Vein Graft Patency on a Per-Graft and Per-Patient Basis at 1 

year after Coronary Artery Bypass Grafting 

SV graft patency (FitzGibbon 

Grade), No. (%) 

Ticagrelor + 

Aspirin  

Ticagrelor 

alone 

Aspirin   

alone 

Per-graft n=487 n=488 n=485 

A (stenosis <50%) 432 (88.7) 404 (82.8) 371 (76.5) 

B (stenosis ≥50%) 6 (1.2) 16 (3.3) 20 (4.1) 

O (occlusion) 49 (10.1) 68 (13.9) 94 (19.4) 

Per-patienta n=167b n=166 n=166 

A (stenosis <50%) 137 (82.0) 117 (70.5) 108 (65.1) 

B (stenosis ≥50%) 4 (2.4) 10 (6.0) 11 (6.6) 

O (occlusion) 26 (15.6) 39 (23.5) 47 (28.3) 

Patients with 1 non-patent graft, n (%) 12 (7.2) 26 (15.7) 24 (14.5) 

Patients with 2 non-patent grafts, n (%) 11 (6.6) 13 (7.8) 16 (9.6) 

Patients with 3 non-patent grafts, n (%) 7 (4.2) 8 (4.8) 14 (8.4) 

Patients with 4 non-patent grafts, n (%) 0 2 (1.2) 4 (2.4) 

Abbreviation: SV, saphenous vein. 

a. Based on the graft with the greatest extent of stenosis per patient.  

b. One patient did not have any SV grafts. 
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eTable 3. Post-hoc Sensitivity Analyses of Saphenous Vein Grafts as Estimated by Mixed Effects Model 

 

 

Ticagrelor + Aspirin Ticagrelor alone Aspirin alone 

Per-Graft Analysis N=487 N=488 N=485 

1-year SV graft patencya (ITT) 
  

 

n (%) 432 (88.7) 404 (82.8) 371 (76.5) 

OR (95%CI) b 0.37 (0.21 to 0.65) 0.67 (0.40 to 1.12) NA 

P-valuec .005 .125 NA 

1-year SV graft non-occlusiond (ITT) 

  

 

n (%) 438 (89.9) 420 (86.1) 391 (80.6) 

OR (95%CI) b 0.44 (0.24 to 0.79) 0.67 (0.38 to 1.19) NA 

P-valuec .006 .171 NA 

Per-Patient Analysis N=167e N=166 N=166 

1-year SV graft patency (ITT) 

  

 

n (%) 137 (82.0) 117 (70.5) 108 (65.1) 

OR (95%CI) b 0.39 (0.23 to 0.65) 0.77 (0.48 to 1.22) NA 

P-valuec < .001 .262 NA 
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Abbreviations: CI, confidence interval; ITT, intention-to-treat; OR, odds ratio.  

a.  FitzGibbon grade A (stenosis <50%). 

b.  Aspirin alone is the reference group. 

c.  Calculated by a mixed effects model (study site included as a random effect). 

d.  FitzGibbon grade A (stenosis <50%) + B (stenosis ≥50%). 

e.  One patient had no SV grafts.  


