
Supplemental Figure



 1 

Appendix A. Investigator and Trial Personnel List  

 

The following persons participated in the enrollment of patients, data collection, or study 
coordination. Number of patients enrolled per site is indicated following the site name in 
parentheses.  
 
 
Investigators: 
 
H. Schunkert, M. von Scheidt, A. de Waha, S. Bleiziffer, J. Ziegelmüller, C. Grebmer, K. 
Koch-Büttner, K. Sideris, J. Repp, F. Gusmini, A. Beckmann, C. Lanig, C. Kuna and A. 
Kastrati; Deutsches Herzzentrum München, Technische Universität München, München, 
Germany (267); 
 
 
S. Sandner, G. Laufer, D. Wiedemann, S. Freilinger; Medical University Vienna, Austria 
(258);  
 
 
A. Böning, G. Görlach, U. Puvogel and P. Grießhaber; Justus-Liebig Universitätsklinikum 
Gießen, Gießen, Germany (239); 
 
 
R. Hambrecht, A. Peters, S. Mousa, F. Samaan, E. Fiehn, P. Pader, S. Jeng-Singh and A. 
Kudaibergenov; Gesundheit Nord gGmbH, Klinikum Links der Weser, Bremen, Germany 
(160); 
 
 
T. Attmann, C. Grothusen, J. Cremer and K. Motz; Universitätsklinikum Schleswig-Holstein, 
Campus Kiel, Kiel, Germany (120); 
 
 
M. Oberhoffer, N. Bayer, M. Hülskötter, E. Helm and M. Schmöckel; Asklepios Klinik St. 
Georg, Hamburg, Germany (102); 
 
 
C. Knosalla, A. Meyer, R. Baretti and F. Barthel; Deutsches Herzzentrum Berlin, Berlin, 
Germany (99); 
 
 
T. Walther, J. Kempfert, A. Meyer, T. Ziegelhöffer, A. Sprengel, S. Alkaya and T. Nobel; 
Kerckhoff-Klinik Forschungsgesellschaft mbH, Bad Nauheim, Germany (95); 
 
 
B. Danner, C. Jacobshagen, N. Teucher, T. Seidler, K. Ort, D. Fehr, G. Kleiner and A. 
Waghefi; Universitätsmedizin Göttingen, Göttingen, Germany (74); 
 
 
M. Misfeld, P. Davierwala, M. Sauer, K. Bomke and Ö. Akhavuz; Leipzig Heart Institute 
GmbH, Leipzig, Germany (67); 
 
 
G. Wimmer-Greinecker, S. Kseibi, M. Mathäus and M. Schmidt; Herz- und Gefässzentrum 
Bad Bevensen, Bad Bevensen, Germany (59); 
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U. Zeymer, I. Kammerer, U. Weiße, J. Karcher, S. Tielke, F.-U. Sack and N. Werner; 
Klinikum der Stadt Ludwigshafen am Rhein gGmbH, Ludwigshafen, Germany (59); 
 
 
M. Siepe, M. D´Inka, K. Stoyan, J. Morlock, D. Dürschmied, T. Witsch, E. Zimmer, S. Nuß, A. 
Tepavicharova-Rembach, D. Staudacher, K. Seufert, M. Kreibich, C. Pingpoh, N. Diab, N. 
Georgieva, J. Schlosser and I. Taunyane; Universitäts-Herzzentrum Freiburg-Bad Krozingen, 
Bad Krotzingen, Germany (58); 
 
 
H. Grubitzsch, T. Christ, S. Dushe, K. Zhigalov and B. Claus; Charitè-Universitätsmedizin 
Berlin, Berlin, Germany (49); 
 
 
A. Joost, L. Putman, B. Brüggemann, T. Pätz, M. Reppel and T. Hanke; Universitätsklinikum 
Schleswig-Holstein, Campus Lübeck, Lübeck, Germany (45); 
 
 
L. Conradi, A. Schäfer, D. Reichart, F. Wagner, N. Neumann and J. Pausch; Universitäres 
Herzzentrum Hamburg GmbH, Hamburg, Germany (26); 
 
 
I. Friedrich, A. Paraforos and T. Donovan; Krankenhaus der Barmherzigen Brüder Trier, 
Trier, Germany (23); 
 
 
L. Englberger, D. Reineke, B. Winkler, S. Reineke and V. Göber; Inselspital, 
Universitätsklinik, Bern, Switzerland (21); 
 
 
J. Albes, F. Küpper, M. Laux and C. Braun; Herzzentrum Brandenburg in Bernau, Bernau, 
Germany (17); 
 
 
T. Fischlein, R. Chircu and S. Pfeiffer; Klinikum Nürnberg Süd, Nürnberg, Germany (16); 
 
 
A. Rastan, J. Graff and M. Luduena; Herz- und Kreislaufzentrum Rotenburg a .d. Fulda, 
Rotenburg an der Fulda, Germany (13); 
 
 
M. Kelm, T. Rassaf, A. Alexander, G. Petrov and C. Jung; Universitätsklinikum Düsseldorf, 
Düsseldorf, Germany (10); 
 
 
R. Autschbach, A. Goetzenich, J. Arias, E. Halim, V. Steinhausen, H. Steffen, C. Stoppe, R. 
Zayat, N. Hatam, Y.-H. Choi and A. Aljalloud; Universitätsklinikum RWTH Aachen, Aachen, 
Germany (9); 
 
 
T. Sandhaus, P. Amorim, N. Zeylanov, M. Diab and A. Moschovas; Universitätsklinikum 
Jena, Jena, Germany (5); 
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J. Krülls-Münch, D. Fritzsche, A. Heyde and M. Widawski; Sana- Herzzentrum Cottbus 
GmbH, Cottbus, Germany 46; 
 
 
J. vom Dahl, K. Offermanns, S. Baumanns and H. Haake; Kliniken Maria Hilf GmbH, 
Mönchengladbach, Germany 46; 
 
 
 
Study Sponsor: 
 
Deutsches Herzzentrum München, München, Klinik an der Technischen Universität 
München, Germany 
 
 
Steering Committee: 
 
H. Schunkert 
A. Böning 
J. Cremer 
C. Hamm 
A. Kastrati 
P. Kolh (until April 2016) 
R. Lange 
K.-L. Laugwitz 
S. Massberg 
P. Radke 
S. Sandner 
R. Schulz 
H.-H. Sievers (until April 2018) 
U. Zeymer 
 
 
Event Adjudication Committee: 
 
U. Tebbe 
B. Nowak 
J. Stritzke 
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Data Safety Monitoring Board:  
 
M. Gottwik (until Oct 2017) 
H. Oelert 
S. Hagl 
T. Meinertz 
K. Wegscheider 
 
 
Project Manager: 
 
A. Fiedler 
K. Schömig 
S. Siepe 
B. von Merzljak 
 
 
Data analysis:  
 
Adnan Kastrati 
 

 

 

Clinical Project Management: 

Antoinette de Waha 

Intracoronary Stenting and Antithrombosis Research (ISAResearch Center), 

Deutsches Herzzentrum München, Munich,  

Klinik für Herz- und Kreislauferkrankungen 

Lazarettstr. 36 

80636 Munich, Germany 

Phone: +49 89 1218 1534  

Fax: +49 89 1218 1539 

 

Data Management / eCRF: 

Institut für Herzinfarktforschung 

Director: Prof. Dr. Jochen Senges 

Postfach 21 73 52 

67073 Ludwigshafen a.Rh., Germany 

 

  



 1 

Appendix B. Endpoint definitions 

 

Death  

Cardiac death: Any death due to proximate cardiac cause (e.g., myocardial infarction, low-

output failure, fatal arrhythmia), unwitnessed death, death of unknown cause, and all 

procedure-related deaths, including those related to concomitant treatment, will be classified 

as cardiac death. 

Vascular death: Death due to noncoronary vascular causes, such as cerebrovascular disease, 

pulmonary embolism, ruptured aortic aneurysm, dissecting aneurysm, or other vascular 

diseases. 

Non-cardiovascular death: Any death not covered by the above definitions, such as death 

caused by infection, malignancy, sepsis, pulmonary causes, accident, suicide, or trauma. 

 

Myocardial infarction 

CABG-related myocardial infarction (MI) is arbitrarily defined as elevation of cardiac biomarker 

values (>10 x 99th percentile upper reference limit, URL) in patients with normal baseline cTn 

values (≤99th percentile URL). In addition, either (i) new pathological Q waves or new LBBB, 

or (ii) angiographically documented new graft or new native coronary artery occlusion, or (iii) 

imaging evidence of new loss of viable myocardium or new regional wall motion abnormality. 

The term acute MI should be used when there is evidence of myocardial necrosis in a clinical 

setting consistent with acute myocardial ischemia. Under these conditions any one of the 

following criteria meets the diagnosis for MI: 

• Detection of a rise and/or fall of cardiac biomarker values [preferably cardiac troponin (cTn)] 

with at least one value above the 99th percentile URL and with at least one of the following: 

Symptoms of ischemia. 

New or presumed new significant ST-segment–T wave (ST–T) changes or new left bundle 

branch block (LBBB). 

Development of pathological Q waves in the ECG. Imaging evidence of new loss of viable 

myocardium or new regional wall motion abnormality. Identification of an intracoronary 

thrombus by angiography or autopsy. 

• Cardiac death with symptoms suggestive of myocardial ischemia and presumed new 

ischaemic ECG changes or new LBBB, but with death occurring before cardiac biomarkers 

were obtained, or before cardiac biomarker values would be increased. 

• Percutaneous coronary intervention (PCI)-related MI is arbitrarily defined by elevation of cTn 

values (>5 x 99th percentile URL) in patients with normal baseline values (≤99th percentile 

URL) or a rise of cTn values >20% if the baseline values are elevated and are stable or falling. 

In addition, either (i) symptoms suggestive of myocardial ischemia, or (ii) new ischemic ECG 
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changes, or (iii) angiographic findings consistent with a procedural complication, or (iv) imaging 

demonstration of new loss of viable myocardium or new regional wall motion abnormality are 

required. 

• Stent thrombosis associated with MI when detected by coronary angiography or autopsy in 

the setting of myocardial ischemia and with a rise and/or fall of cardiac biomarker values with 

at least one value above the 99th percentile URL. 

 

Repeat revascularization 

Any ischaemia-driven repeat PCI or bypass surgery 

 

Stroke: 
Acute neurological event of at least 24 hours of duration with focal signs and symptoms and 

without evidence supporting any alternative explanation  

 

Etiology:  

Haemorrhagic stroke (with diagnosis of intracerebral bleeding by CT or MRI: 

Including intraparenchymal, subarachnoid hemorrhage, and subdural hematomas) 

Ischemic stroke (without diagnosis of intracerebral bleeding by CT or MRA): 

Unknown cause: 

In cases where there was no brain imaging or autopsy. 

 

Degree of severity: 

Non-disabling stroke: 

If the patient had no sequelae or only a minor deficit (with the functional status unchanged). 

Modified Rankin scale grade of < 3 (see below). 

Disabling stroke: 

If at the time of hospital discharge the patient had a moderate deficit (substantial limitation of 

activity and capabilities) or a severe deficit (inability to live independently or work). Modified 

Rankin scale grade of ≥ 4 (see below) 

 

Modified Rankin scale - Stroke severity assessment scale 

Scale 0 

No symptoms at all 

Scale 1 

No significant disability despite symptoms: able to carry out all usual duties and activities 

Scale 2 

Slight disability: unable to carry out all previous activities but able to look after own affairs 

without assistance 
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Scale 3 

Moderate disability: requiring some help, but able to walk without assistance 

Scale 4 

Moderately severe disability: unable to walk without assistance, and unable to attend to own 

bodily needs without assistance 

Scale 5 

Severe disability: bedridden, incontinent, and requiring constant nursing care and attention 

 

Bleeding 

Bleeding definition for secondary endpoints: 

Major bleeding: Periprocedural CABG and hospital stay-related: BARC Type 4 and 5 

Post- discharge: BARC ≥Type 3  

 

Definition in accordance with BARC (Bleeding Academic Research Consortium)47: 

 

Type 0: no bleeding 

 

Type 1: bleeding that is not actionable and does not cause the patient to seek unscheduled 

performance of studies, hospitalization, or treatment by a healthcare professional; may include 

episodes leading to self-discontinuation of medical therapy by the patient without consulting a 

healthcare professional 

 

Type 2: any overt, actionable sign of haemorrhage (e.g., more bleeding than would be 

expected for a clinical circumstance, including bleeding found by imaging alone) that does not 

fit the criteria for types 3, 4, or 5 but does meet at least one of the following criteria: 46 requiring 

nonsurgical, medical intervention by a healthcare professional, (2) leading to hospitalization or 

increased level of care, or (3) prompting evaluation. 

 

Type 3 

Type 3a 

Overt bleeding plus haemoglobin drop of 3 to <5 g/dL* (provided haemoglobin drop is related 

to bleed) 

Any transfusion with overt bleeding 

 

Type 3b 

Overt bleeding plus haemoglobin drop ≥5 g/dL* (provided haemoglobin drop is related to bleed) 

Cardiac tamponade 
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Bleeding requiring surgical intervention for control (excluding 

dental/intraspinal/skin/hemorrhoid) 

Bleeding requiring intravenous vasoactive agents 

 

Type 3c 

Intracranial hemorrhage (does not include microbleeds or haemorrhagic transformation, does 

include intraspinal bleeds) 

Subcategories confirmed by autopsy or imaging or lumbar puncture 

Intraocular bleed compromising vision 

 

Type 4: CABG-related bleeding 

Perioperative intracranial bleeding within 48 h 

Reoperation after closure of sternotomy for the purpose of controlling bleeding 

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

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

 

Type 5: fatal bleeding 

Type 5a 

Probable fatal bleeding; no autopsy or imaging confirmation but clinically suspicious 

Type 5b 

Definite fatal bleeding; overt bleeding or autopsy or imaging confirmation 
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Supplementary Results 

 

Supplemental Figure: 

Cumulative Kaplan–Meier Curves for cardiovascular death, myocardial infarction, stroke, 

revascularization and the composite of cardiovascular death and myocardial infarction 

 

Pretreatment and Outcome 

The majority of patients received aspirin before randomization (ticagrelor group 78.1%, 

aspirin group 78.8%). We found no significant difference for the primary outcome after one 

year between both groups (p=0.17), i.e. those who did – or did not – take aspirin prior to 

surgery. Interestingly, there was a tendency for more primary endpoints in patients that were 

switched from aspirin (before) to ticagrelor (after) surgery compared to patients that continued 

with aspirin (9.8% vs 7.8%). 

In aspirin naïve patients there was no significant difference regarding the primary endpoint 

after one year between both groups (ticagrelor 7.4% vs. aspirin 8.1%). 

 

Atrial Fibrillation at discharge and Outcomes 

The rate of atrial fibrillation at discharge did not show significant differences between 

the ticagrelor (2.4%) vs aspirin group (2.5%). Patients with atrial fibrillation at discharge carried 

a higher risk of adverse events in both groups compared to patients without this rhythm 

disorder. Regarding the primary endpoint in patients with atrial fibrillation in the ticagrelor (6/22) 

vs aspirin group (2/23), there was no significant difference (p=0.22). No significant interaction 

was found in patients in the ticagrelor group between intake of ticagrelor and occurrence of 

adverse events (p=0.36). 

 

Appendix C


