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1. TIMI IIIA Investigators. Early effects of tissue-type plasminogen activator added to conventional 

therapy on the culprit lesion in patients presenting with ischemic cardiac pain at rest. Results of 
the Thrombolysis in Myocardial Ischemia (TIMI IIIA) Trial. Circulation. 1993;87:38-52. 

 
2. Diver DJ, Bier JD, Ferreira PE, Sharaf BL, McCabe C, Thompson B, Chaitman B, Williams DO, 

Braunwald E, for the TIMI-IIIA Investigators. Clinical and arteriographic characterization of patients with 
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OBJECTIVE:  To assess the early effects of rtPA vs. placebo and the clinical 
efficacy of an early invasive vs. conservative strategy in a 2x2 factorial design 
among patients with unstable angina and non-Q-wave myocardial infarction.  
  
1. TIMI IIIB Investigators. Effects of tissue plasminogen activator and a comparison of early 

invasive and conservative strategies in unstable angina and non-Q-wave myocardial infarction:  
Results of the TIMI IIIB Trial.  Circulation 1994;89:1545-56. 

 
2. Becker RC, Bovill EG, Corrao JM, Ball SP, Ault K, Mann K, Tracy RP. Platelet activation determined by 

flow cytometry persists despite antithrombotic therapy in patients with unstable angina and non-Q wave 
myocardial infarction.  J Thromb Thrombolysis 1994;1:95-100. 

3. Becker RC, Tracy RP, Bovill EG, Corrao JM, Baker S, Ball SP, Mann K. Surface 12-lead 
electrocardiogram findings and plasma markers of thrombin activity and generation in patients with 
myocardial ischemia at rest.  J Thromb Thrombolysis 1994;1:101-7. 

4. Becker RC, Tracy RP, Bovill EG, Mann KG, Ault K, TIMI III Thrombosis and Anticoagulation Group. The 
clinical use of flow cytometry for assessing platelet activation in acute coronary syndromes.  Coronary 
Artery Disease 1994;5:339-345. 

5. Anderson HV, Williams DO, Powers E, Cannon CP, Stone P, Sharaf B, Thompson B, Schactman M, 
Willerson JT, for the TIMI-IIIB Investigators. Coronary thrombus seen on early angiography in unstable 
angina/non Q wave MI: TIMI-IIIB results.  Circulation 1994;90[Pt. 2]:I-664. 

6. Becker R, Tracy R, Thompson B, Mann K, Bovill E, for the TIMI IIIB Investigators. Anticoagulation profile 
in heparinized patients with unstable angina and non-Q wave myocardial infarction experiencing clinical 
events.  Circulation 1994;90 [Pt 2]:I-664. 

7. Buller CE, Fung AY, Thompson CR, Ricci DR, Thompson B, Schactman M, Williams DO. Does pre-
treatment with tPA improve safety of coronary angioplasty in acute coronary syndromes? Results from 
TIMI IIIB.  Circulation 1994;90[Pt. 2]:I-22. 

8. Becker R, Tracy R, Bovill E, Thompson B, Randall A, Cannon C, Braunwald E. Should aPTT assays be 
standardized in multicenter clinical trials designed to investigate the benefits of heparin?  J Am Coll 
Cardiol 1994:57A. 

9. Hadjis T, Lam JYT, Theroux P, Sampalis J, Nasmith J, Randall A, Bovill E, Tracy R, and the TIMI-3 
Study Group. Interaction between heparin and nitroglycerin: an ancillary TIMI-III Study.  Circulation 
1994;90[Pt. 2]:I-374. 

10. Anderson HV, Cannon CP, Stone PH, Williams DO, McCabe CH, Knatterud GL, Thompson B, Willerson 
JT, Braunwald E. One-year results of the Thrombolysis in Myocardial Infarction (TIMI) IIIB clinical trial. A 
randomized comparison of tissue-type plasminogen activator versus placebo and early invasive versus 
early conservative strategies in unstable angina and non-Q wave myocardial infarction.  J Am Coll 
Cardiol 1995;26:1643-50. 

11. Cannon CP, Thompson B, McCabe CH, Mueller HS, Kirshenbaum JM, Herson S, Nasmith JB, 
Chaitman BR, Braunwald E. Predictors of non-Q-wave acute myocardial infarction in patients with acute 
ischemic syndromes: an analysis from the Thrombolysis in Myocardial Ischemia (TIMI) III trials.  Am J 
Cardiol 1995;75:977-81. 

12. Antman EM, Tanasijevic MJ, Thompson B, Schactman M, McCabe CH, Cannon CP, Fischer GA, Fung 
AY, Thompson C, Wybenga D, Braunwald E. Cardiac-specific troponin I levels to predict the risk of 
mortality in patients with acute coronary syndromes.  N Engl J Med 1996;335:1342-9. 

13. Becker RC, Cannon CP, Bovill EG, Tracy RP, Thompson B, Knatterud GL, Randall A, Braunwald E. 
Prognostic value of plasma fibrinogen concentration in patients with unstable angina and non-Q-wave 
myocardial infarction (TIMI IIIB Trial).   Am J Cardiol 1996;78:142-7. 

14. Becker RC, Cannon CP, Tracy RP, Thompson B, Bovill EG, Desvigne-Nickens P, Randall AM, 
Knatternud G, Braunwald E for the Thrombolysis in Myocardial Ischemia III B Investigators. Relation 
between systemic anticoagulation as determined by activated partial thromboplastin time and heparin 
measurements and in-hospital clinical events in unstable angina and non-Q wave myocardiaL infarction.  
Am Heart J 1996;131:421-33. 

15. Williams D, Braunwald E, Thompson B, Sharaf B, Buller C, Knatterud G. Results of percutaneous 
transluminal coronary angioplasty in unstable angina and non-Q-wave myocardial infarction. 
Observations from the TIMI IIIB trial.  Circulation 1996;94:2749-2755. 

7  



16. Hochman JS, McCabe CH, Stone PH, Becker RC, Cannon CP, DeFeo-Fraulini T, Thompson B, 
Steingart R, Knatterud G, Braunwald E, for the TIMI Investigators. Outcome and profile of women and 
men presenting with acute coronary syndromes: a report from TIMI IIIB. TIMI Investigators. 
Thrombolysis in Myocardial Infarction.  J Am Coll Cardiol 1997;30:141-8. 

17. Jain D, Thompson B, Wackers F, Zaret B, TIMI-IIIB Investigators. Relevance of increased lung thallium 
uptake on stress imaging in patients with unstable angina and non-Q wave myocardial infarction:  
Results of the thrombolysis in myocardial infarction (TIMI)-IIIB study.  J Am Coll Cardiol 1997;30:421-
429.  

18. Becker RC, Cannon CP, Tracy RP, Bovill E, Spencer F, Burns M, Ball SP, for the TIMI III Investigators. 
Fibrinogen, an acute phase protein is not a marker of thrombin- or platelet-mediated prothrombotic 
potential in unstable angina.  J Am Coll Cardiol 1997;29 (Suppl. A):411A. 

19. Fung AY, Gawad Y, Thompson CR, Jackowski G, Leitmann R, Antman EM, Tanasijevic MJ, Canner J, 
Thompson B, Braunwald E. The prognostic value of cardiac myosin light chains in acute ischemic 
sysdromes-results from TIMI 3B.  J Am Coll Cardiol 1998;31 (Suppl. A):380A. 

20. Stone PH, Thompson B, Zaret BL, Chaitman B, Gibson RS, Schweiger MJ, Steingart R, Kirshenbaum J, 
Thompson C, Fung A, McCabe CH, Knatterud GL, Braunwald E. Factors associated with failure of 
medical therapy in patients with unstable angina and non-Q wave myocardial infarction. A TIMI-IIIB 
database study.  Eur Heart J 1999;20:1084-93. 

21. Tanasijevic MJ, Cannon CP, Antman EM. The role of cardiac troponin-I (cTnI) in risk stratification of 
patients with unstable coronary artery disease.  Clin Cardiol 1999;22:13-6. 

22. Solomon DH, Stone PH, Glynn RJ, Ganz DA, Gibson CM, Tracy R, Avorn J. Use of risk stratification to 
identify patients with unstable angina likeliest to benefit from an invasive versus conservative 
management strategy.  J Am Coll Cardiol 2001;38:969-76. 

23. Solomon DH, Ganz DA, Avorn J, Glynn RJ, Knight EL, Gibson CM, Stone PH. Which patients with 
unstable angina or non-Q-wave myocardial infarction should have immediate cardiac catheterization? A 
clinical decision rule for predicting who will fail medical therapy.  J Clin Epidemiol 2002;55:121-8. 

24. Desai AS, Solomon DH, Stone PH, Cannon CP, Avorn J. Economic consequences of routine coronary 
angiography in low-risk patients with unstable angina.  J Am Coll Cardiol 2002;39 (Suppl A):447A. 

25. Sabatine MS, Morrow DA, Giugliano RP, Murphy SA, Demopoulos LA, DiBattiste PM, Weintraub WS, 
McCabe CH, Antman EM, Cannon CP, Braunwald E.  Implications of upstream glycoprotein IIb/IIIa 
inhibition and coronary artery stenting in the invasive management of unstable angina/non-ST-elevation 
myocardial infarction: A comparison of the Thrombolysis in Myocardial Infarction (TIMI) IIIB trial and the 
Treat angina with Aggrastat and determine cost of Therapy with Invasive or Conservative Strategy 
(TACTICS)-TIMI 18 trial.   Circulation 2004;109:874-880. 

 
 

TTIIMMII  IIIIII  RReeggiissttrryy  
OBJECTIVE:  An observational study to enumerate and investigate the natural 
history and response to treatment of patients presenting with unstable angina and 
non-Q-wave myocardial infarction. 
 
1. Stone PH, Thompson B, Anderson HV, Kronenberg MW, Gibson RS, Rogers WJ, Diver DJ, 

Theroux P, Warnica JW, Nasmith JB, Kells C, Kleiman N, McCabe CH, Schactman M, Knatterud 
GL, Braunwald E, for the TIMI III Registry Study Group. Influence of race, sex, and age on 
management of unstable angina and non-Q-wave myocardial infarction: The TIMI III Registry. 
JAMA. 1996;275:1104-1112. 

 
2. Kleiman NS, Anderson HV, Rogers WJ, Theroux P, Thompson B, Stone PH. Comparison of outcome of 

patients with unstable angina and non-Q-wave acute myocardial infarction with and without prior 
coronary artery bypass grafting (Thrombolysis in Myocardial Ischemia III Registry).  Am J Cardiol 1996; 
77:227-31. 

3. Anderson HV, Gibson RS, Stone PH, Cannon CP, Aguirre F, Thompson B, Knatterud GL, Braunwald E. 
Management of unstable angina pectoris and non-Q-wave acute myocardial infarction in the United 
States and Canada (the TIMI III Registry).  Am J Cardiol 1997;79:1441-6 
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4. Cannon CP, McCabe CH, Stone PH, Rogers WJ, Schactman M, Thompson BW, Pearce DJ, Diver DJ, 
Kells C, Feldman T, Williams M, Gibson RS, Kronenberg MW, Ganz LI, Anderson HV, Braunwald E. 
The electrocardiogram predicts one-year outcome of patients with unstable angina and non-Q wave 
myocardial infarction: results of the TIMI III Registry ECG Ancillary Study. Thrombolysis in Myocardial 
Ischemia.  J Am Coll Cardiol 1997;30:133-40. 

5. Cannon CP, McCabe CH, Stone PH, Schactman M, Thompson B, Theroux P, Gibson RS, Feldman T, 
Kleiman NS, Tofler GH, Muller JE, Chaitman BR, Braunwald E. Circadian variation in the onset of 
unstable angina and non-Q-wave acute myocardial infarction (the TIMI III Registry and TIMI IIIB).  Am J 
Cardiol 1997;79:253-8. 

6. Scirica BM, Cannon CP, Antman EM, Murphy SA, Morrow DA, Sabatine MS, McCabe CH, Gibson CM, 
Braunwald E. Validation of the thrombolysis in myocardial infarction (TIMI) risk score for unstable angina 
pectoris and non-ST-elevation myocardial infarction in the TIMI III registry.  Am J Cardiol 2002;90:303-5. 

7. Scirica BM, Cannon CP, McCabe CH, Murphy SA, Anderson H, Rogers W, Stone P, Braunwald E. 
Prognosis in the Thrombolysis in Myocardial Ischemia III Registry according to the Braunwald unstable 
angina pectoris classification.  Am J Cardiol 2002;90:812-826. 

8. Scirica BM, Cannon CP, Gibson CM, Murphy SA, Moliterno DJ, Anderson HV, Aguirre V, Granger CB, 
Lambrew CT, Rabbani LE, Sapp SK, Booth JE, Ferguson JJ, Braunwald E.  Assessing the effect of 
publication of clinical guidelines on the management of unstable angina and non-ST elevation 
myocardial infarction in the TIMI III (1990-1993) and the GUARANTEE (1995-1996) registries.  Crit Path 
Cardiol 2002; 1:150-58. 

9. Sharis PJ, Cannon CP, Rogers WJ, McCabe CH, Murphy S, Gibson CM, Stone PH, Braunwald E.  
Predictors of mortality, coronary angiography, revascularization in unstable angina pectoris and acute 
non-ST elevation myocardial infarction (the TIMI III Registry).   Am J Cardiol 2002;90:1154-6. 

 
 
 

TTIIMMII  44  
OBJECTIVE:  To compare the efficacy of front loaded tPA vs. APSAC vs. the 
combination of reduced dose tPA and APSAC for treatment of patients presenting 
within 6 hours of onset of ST elevation myocardial infarction. 
 
1. Cannon CP, McCabe CH, Diver DJ, Herson S, Greene RM, Shah PK, Sequeira RF, Leya F, 

Kirshenbaum JM, Magorien RD, Palmeri RF, Davis V, Gibson CM, Poole WK, Braunwald E for the 
TIMI 4 Investigators. Comparison of front-loaded recombinant tissue-type plasminogen activator, 
anistreplase and combination thrombolytic therapy for acute myocardial infarction: results of the 
Thrombolysis in Myocardial Infarction (TIMI) 4 trial.  J Am Coll Cardiol 1994;24:1602-10. 

 
2. Braunwald E, Cannon CP, McCabe CH. An approach to evaluating thrombolytic therapy in acute 

myocardial infarction - The 'unsatisfactory outcome' end point.  Circulation 1992;86:683-7. 
3. Abendschein DR, Puleo PR, Cannon CP, and the TIMI IV and V Investigators. Noninvasive detection of 

early coronary artery patency based on plasma MM and MB creatine kinase (CK) isoforms.  Circulation 
1992;86(Suppl. I):I-267. 

22. Barr SA, Zaret BL, Cannon CP, Wackers FJT, and the TIMI 4 and 5 Investigators. Does decreasing 
defect size in serial quantitative planar Tc-99 sestamibi imaging following thrombolytic therapy for acute 
myocardial infarction correlate with improved left ventricular function?  Circulation 1993;88:I-487. 

23. Wackers FJT, Cannon CP, McMahon M, Zaret BL, and TIMI Investigators. Natural history of serial 
intrahospital quantitative planar Tc-99 sestamibi imaging following thrombolytic therapy for acute 
myocardial infarction.  J Am Coll Cardiol 1993;21 (Suppl. A):249A. 

4. Braunwald E, Cannon CP, McCabe CH. Use of composite endpoints in thrombolysis trials of acute 
myocardial infarction.  Am J Cardiol 1993;72:3G-12G. 

5. Flaker GC, Bartolozzi J, Davis V, McCabe CH, Cannon CP. Use of a standardized nomogram to 
achieve therapeutic anticoagulation after thrombolytic therapy in myocardial infarction.  Arch Intern Med 
1994;154:1492-6. 
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6. Gibson CM, Cannon CP, Piana RN, Breall JA, Sharaf B, Flatley M, Alexander B, Diver DJ, McCabe CH, 
Flaker GC, Baim DS, Braunwald E for the TIMI 4 Investigators. Angiographic predictors of reocclusion 
after thrombolysis: results from the Thrombolysis in Myocardial Infarction (TIMI) 4 trial.  J Am Coll 
Cardiol 1995;25:582-9 

7. Kloner RA, Shook T, Przyklenk K, Davis VG, Junio L, Matthews RV, Burstein S, Gibson M, Poole WK, 
Cannon CP, McCabe CH, Braunwald E.  Previous angina alters in-hospital outcome in TIMI 4. A clinical 
correlate to preconditioning?  Circulation 1995;91:37-45. 

8. Zahger D, Cercek B, Cannon CP, Jordan M, Davis V, Braunwald E, Shah PK. How do smokers differ 
from nonsmokers in their response to thrombolysis? (the TIMI-4 trial).  Am J Cardiol 1995;75:232-6. 

9. Zahger D, Cercek B, Cannon CP, Jordan M, Shah PK, for the TIMI-4 Investigators. Thrombolytic 
therapy for acute myocardial infarction in patients with prior coronary bypass surgery. Results from the 
Thrombolysis in Myocardial Infarction (TIMI) 4 trial.  J Thromb Thrombolysis 1995;2:45-50. 

10. Birnbaum Y, Kloner RA, Sclarovsky S, Cannon CP, McCabe CH, Davis VG, Zaret BL, Wackers TJ, 
Braunwald E. Distortion of the terminal portion of the QRS on the admission electrocardiogram in acute 
myocardial infarction and correlation with infarct size and long-term prognosis (Thrombolysis in 
Myocardial Infarction 4 Trial).  Am J Cardiol 1996;78:396-403. 

11. Gibson CM, Cannon CP, Daley WL, Dodge JT, Jr., Alexander B, Jr., Marble SJ, McCabe CH, Raymond 
L, Fortin T, Poole WK, Braunwald E. TIMI frame count: a quantitative method of assessing coronary 
artery flow.  Circulation 1996;93:879-88. 

12. Cannon CP, Sharis PJ, Schweiger MJ, McCabe CH, Diver DJ, Shah PK, Sequeira RF, Greene RM, 
Perritt RL, Poole WK, Braunwald E. Prospective validation of a composite end point in thrombolytic trials 
of acute myocardial infarction (TIMI 4 and 5). Thrombolysis In Myocardial Infarction.  Am J Cardiol 
1997;80:696-9. 

13. Gibson CM, Cannon CP, Greene RM, Sequeira RF, Margorien RD, Leya F, Diver DJ, Baim DS, 
Braunwald E. Rescue angioplasty in the thrombolysis in myocardial infarction (TIMI) 4 trial.  Am J 
Cardiol 1997;80:21-6. 

14. Gibson CM, Marble SJ, Rizzo MJ, Moynihan J, McLean C, Ryan K, Sparano A, Piana RN, McCabe C, 
Cannon CP. Relation between injections before 90-minute angiography and coronary patency: results of 
the thrombolysis in myocardial infarction 4 trial.  Am Heart J 1997;134:351-4. 

15. Gibson M, McLean C, Rizzo M, Ryan K, Cannon C, Braunwald E, for the TIMI 4 and TIMI 10 A & B 
Investigators. Flow after adjunctive and rescue PTCA in TIMI 4 and TIMI 10.  J Am Coll Cardiol 1997;29 
(Suppl. A):131A-132A. 

16. Kloner RA, Pryklenk K, Shook T, Cannon C. Protection conferred by preinfarct angina is manifest in the 
aged heart: Evidence from the TIMI 4.  J Thromb Thrombolysis 1998;6:89-92. 

17. Rizzo MJ, Ryan KA, Kelley MB, Moynihan J, Cannon CP, Braunwald E. Earlier time to treatment is 
associated with improved coronary blood flow in acute MI.  Circulation 1998:I-698. 

18. Rizzo MJ, Ryan KA, Cannon CP, Braunwald E. Onset of chest pain between 6PM and 6AM is 
associated with poorer outcomes following thrombolysis.  Circulation 1998;98 (Suppl I):I-764. 

19. Gibson CM, Henry TD, Sequeira R, Schweiger MJ, Frey M, Dodge JT, McKendall G, Giugliano RP, 
Cannon CP, Antman EM, for the TIMI Study Group. Left coronary artery flow is slower than right 
coronary artery flow following adjunctive PTCA after thrombolytic administration.  J Am Coll Cardiol 
1999;33 (Suppl A):382A. 

20. Ryan KA, Rizzo M, Kelley MB, McCabe CH, Marble SJ, Cannon CP, Gibson CM. Relationship between 
the presence and duration of chest pain and blood flow at 90 minutes following thrombolytic 
administration.  J Am Coll Cardiol 1999;33(Suppl A):375A. 

21. Gibson CM, Murphy SA, Rizzo MJ, Ryan KA, Marble SJ, McCabe CH, Cannon CP, Van de Werf F, 
Braunwald E, for the TIMI Study Group. Relationship between TIMI frame count and clinical outcomes 
after thrombolytic administration.  Circulation 1999;99:1945-1950. 

22. Kloner RA, Das S, Poole WK, Perrit R, Muller J, Cannon CP, Braunwald E. Seasonal variation of 
myocardial infarct size.  Am J Cardiol 2001;88:1021-4. 

23. Kloner RA, Shook T, Cannon CP, Przyklenk K. Ischemic preconditioning: implications for the geriatric 
heart.  Am J Geriatr Cardiol 2001;10:145-8. 

24. Kloner RA, Poole K, Shook T, Przyklenk K, Perritt K, Cannon CP. Comparison of acute myocardial 
infarct size in patients > or =65 years versus < 65 years in the prethrombolytic period versus the 
thrombolytic period.  Am J Cardiol 2002;89:1291-3. 

 

10  



 

TTIIMMII  55  
OBJECTIVE:  To evaluate the safety and efficacy of several doses of hirudin vs. 
unfractionated heparin in combination with front-loaded tPA for the treatment of 
patients presenting with ST elevation myocardial infarction. 
 
1. Cannon CP, McCabe CH, Henry TD, Schweiger MJ, Gibson RS, Mueller HS, Becker RC, Kleiman 

NS, Haugland JM, Anderson JL, Sharaf BL, Edwards SJ, Rogers WJ, Williams DO, Braunwald E. 
for the TIMI 5 Investigators. A pilot trial of recombinant desulfatohirudin compared with heparin 
in conjunction with tissue-type plasminogen activator and aspirin for acute myocardial 
infarction: results of the Thrombolysis in Myocardial Infarction (TIMI) 5 trial.  J Am Coll Cardiol 
1994;23:993-1003. 

 
2. Loscalzo J, Abdenschein D, Eisenberg P, Becker R, George D, McCabe C, Sobel B, Braunwald E, for 

the TIMI 5 Investigators. Comparative effects of heparin and hirudin on fibrinolytic and thrombotic 
activities during tissue type plasminogen activator therapy.  Circulation 1993;88. 

3. Sharaf BL, Miele N, Ferreira P, McKendall GR, Williams DO. Culprit lesion changes in acute myocardial 
infarction: a TIMI 5 comparison of patients treated with t-PA and either heparin or hirudin.  J Am Coll 
Cardiol 1993;21:419A. 

4. Wackers FJT, Cannon CP, McMahon M, Zaret BL, and TIMI Investigators. Natural history of serial 
intrahospital quantitative planar Tc-99 sestamibi imaging following thrombolytic therapy for acute 
myocardial infarction.  J Am Coll Cardiol 1993;21 (Suppl. A):249A. 

5. Cannon CP, Becker RC, Loscalzo J, Gallo P, Henis M, Edwards SJ, McCabe CH, Braunwald E, for the 
TIMI 5 Investigators. Usefulness of APTT to predict bleeding for hirudin (and heparin).  Circulation 
1994;90[Pt. 2]:I-563. 

3. Boisjolie CR, Sharkey SW, Cannon CP, Brunette D, Haugland JM, Thatcher JL, Henry TD. Impact of a 
thrombolysis research trial on time to treatment for acute myocardial infarction in the emergency 
department.  Am J Cardiol 1995;76:396-8. 

4. Becker RC, Cannon CP, George D, Loscalzo J, for the TIMI 5 Investigators. Toward establishing 
anticoagulation guidelines for intravenous heparin administration among patients with myocardial 
infarction given tissue plasminogen activator.  J Am Coll Cardiol 1995;Special Issue:309A. 

5. Henry TD, Becker RC, Cannon CP, McCabe CH, Loscalzo J, for the TIMI 5 Investigators. Is there a 
circadian variation in anticoagulant response to hirudin following acute myocardial infarction?  J Am Coll 
Cardiol 1995;Special issue:310A. 

6. Scharfstein JS, Abendschein DR, Eisenberg PR, George D, Cannon CP, Becker RC, Sobel B, Cupples 
LA, Braunwald E, Loscalzo J. Usefulness of fibrinogenolytic and procoagulant markers during 
thrombolytic therapy in predicting clinical outcomes in acute myocardial infarction. TIMI-5 Investigators. 
Thrombolysis in Myocardial Infarction.  Am J Cardiol 1996;78:503-10. 

6. Becker RC, Cannon CP, Ma Y, Hurley T, Hebert J. A composite and practical view of standard 
coagulation monitoring in the identification of patients at risk for major hemorrhage.  J Am Coll Cardiol 
1996;27 (Suppl. A):81A-82A. 

7. Becker RC, Hebert J, Hurley T, Ma Y, Cannon CP, for the TIMI 5 Hemostasis and Thrombosis Study 
Group. Early aPTT measurement are not a surrogate for in vivo thrombin inhibition among patients 
receiving thrombolytic therapy and adjunctive anticoagulation.  J Am Coll Cardiol 1996;27(Suppl. 
A):11A-12A. 

 
 
 
 
 

TTIIMMII  66  
OBJECTIVE:  To compare three doses of hirudin vs. unfractionated heparin in 
combination with streptokinase for patients with ST elevation myocardial infarction. 
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1. Lee LV, for the TIMI 6 Investigators. Initial experience with hirudin and streptokinase in acute 

myocardial infarction: results of the Thrombolysis in Myocardial Infarction (TIMI) 6 trial.  Am J 
Cardiol 1995;75:7-13. 

 
 

TTIIMMII  77  
OBJECTIVE:  To evaluate the safety and efficacy of several doses of hirulog in 
comparison with unfractionated heparin for the treatment of unstable angina.  
 
1. Fuchs J, Cannon CP and the TIMI 7 Investigators. Hirulog in the treatment of unstable angina. 

Results of the Thrombin Inhibition in Myocardial Ischemia (TIMI) 7 trial.  Circulation 1995;92:727-
33. 

 
2. Borzak S, Cannon CP, Kraft PL, Douthat L, Becker RC, Palmeri ST, Henry T, Hochman JS, Fuchs J, 

Antman EM, McCabe C, Braunwald E. Effects of prior aspirin and anti-ischemic therapy on outcome of 
patients with unstable angina. TIMI 7 Investigators. Thrombin Inhibition in Myocardial Ischemia.  Am J 
Cardiol 1998;81:678-81. 

 
 

TTIIMMII  88  
OBJECTIVE:   To compare the efficacy of hirulog with unfractionated heparin for the 
treatment among patients presenting with unstable angina and non-Q-wave 
myocardial infarction. 

 
1. Antman EM, McCabe CH, Braunwald E. Bivalirudin as a replacement for unfractionated heparin 

in unstable angina/non-ST-elevation myocardial infarction: observations from the TIMI 8 trial. 
Thrombolysis in Myocardial Infarction.  Am Heart J 2002;143:229-34. 

 
 
 

TTIIMMII  99AA  
OBJECTIVE: To compare the safety and efficacy of intravenous hirudin to 
unfractionated heparin as adjunctive therapy to fibrinolysis and aspirin among 
patients presenting with ST elevation myocardial infarction. 
 
1. Antman EM, for the TIMI 9A Investigators. Hirudin in acute myocardial infarction. Safety report 

from the Thrombolysis and Thrombin Inhibition in Myocardial Infarction (TIMI) 9A Trial.   
Circulation 1994;90:1624-30. 

 
 

TTIIMMII  99BB  
OBJECTIVE: To compare the efficacy of a lower dose of intravenous hirudin to 
unfractionated heparin as adjunctive therapy to fibrinolysis and aspirin among 
patients presenting with ST elevation myocardial infarction.  

 
1. Antman EM, for the TIMI 9B Investigators. Hirudin in acute myocardial infarction: Thrombolysis 

and Thrombin Inhibition in Myocardial Infarction (TIMI) 9B trial.  Circulation 1996;94:911-921. 
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2. Antman EM, Braunwald E. Trials and tribulations of thrombin inhibition [editorial].  Eur Heart J 
1996;17:971-3. 

3. Antman EM, McCabe CH, Cannon CP, Barbash GI, Mueller HS, Gallo P. Prevention of Q wave 
development with thrombolytic therapy does not predict better short-term prognosis. Circulation 
1996;94[Suppl. I]:I-381. 

4. Paul S, Antman E, McCabe C, Braunwald E. Insights from TIMI 9B on sex differences in prognosis after 
acute myocardial infarction: development and validation of a clinical index to predict outcome. 
Circulation 1997;96:I-259. 

5. Antman EM. Another chapter of the antithrombin story has been written. [editorial].  Eur Heart J 
1997;18:1365-7. 

6. Giugliano RP, Antman EM, Braunwald E. Reexamination of the thrombin hypothesis: what we have 
learned from TIMI 9B and GUSTO IIb.  J Thromb Thrombolysis 1997;4:321-324. 

7. Kloner RA, Shook T, Antman EM, Cannon CP, Przyklenk K, Yoo K, McCabe CH, Braunwald E. 
Prospective temporal analysis of the onset of preinfarction angina versus outcome: an ancillary study in 
TIMI-9B.  Circulation 1998;97:1042-1045. 

8. Becker RC, Hochman JS, Cannon CP, Spencer FA, Ball SP, Rizzo MJ, Antman EM. Fatal cardiac 
rupture among patients treated with thrombolytic agents and adjunctive thrombin antagonists: 
observations from the Thrombolysis and Thrombin Inhibition in Myocardial Infarction 9 Study.  J Am Coll 
Cardiol 1999;33:479-87. 

9. Cannon CP, Rizzo MJ, Antman EM, McCabe CH, Gibson CM, Braunwald E. Validation of a multivariate 
model for risk stratification in acute MI: Results from TIMI 9B.  J Am Coll Cardiol 1999;33(Suppl. 
A):396A. 

10. Direct Thrombin Inhibitor Trialists’ Collaborative Group.  Direct thrombin inhibitors in acute coronary 
syndromes:  principal results of a meta-analysis based on individual patients’ data.  Lancet 
2002;359:294-302. 

 
 

TTIIMMII  99  RReeggiissttrryy: 
OBJECTIVES:  
To assess management strategies and the outcomes of patients presenting with ST 
elevation myocardial infarction in the current era of aggressive reperfusion 
strategies. 
 
To assess the outcomes of patients presenting with ST elevation myocardial 
infarction who are ineligible for fibrinolytic therapy.  
 
1. Cannon CP, Bahit MC, Haugland JM, et al. Underutilization of evidence-based medications in 

acute ST elevation myocardial infarction:  Results of the Thrombolysis in Myocardial Infarction 
(TIMI) 9 Registry.  Crit Path Cardiol 2002;1:44-52. 
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Investigators. Is "door to needle" time, unadjusted for severity of illness a suitable measure of mortality 
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Braunwald E, for the TIMI 9 Registry Investigators and Coordinators. Resolution of chest pain and ST 
segment elevation in acute myocardial infarction and the decision to give reperfusion therapy: Results 
from the TIMI 9 Registry.  Circulation 1995;92(Suppl. I):I-205-206. 

4. Paul S, McCabe CH, Antman EM. Risk stratification for acute myocardial infarction in the emergency 
department.  Circulation 1997;96:I-182. 

5. Bahit MC, Cannon CP, Antman EM, et al. Critical pathway for acute ST-segment elevation myocardial 
infarction: evaluation of the potential impact in the TIMI 9 Registry.  Crit Pathways Med 2002;1:44-52. 
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in a clinical trial at centers participating in the TIMI 9 trial and TIMI 9 registry.  Am Heart J 2002 
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TTIIMMII  1100AA  
OBJECTIVE:  To evaluate the pharmacokinetics, safety and efficacy of several 
doses of TNK-tPA among patients presenting with acute ST elevation myocardial 
infarction.  
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OBJECTIVE:  To compare the angiographic efficacy and safety of several doses of 
TNK with front loaded rtPA for the treatment of ST elevation myocardial infarction.  
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16. Gibson CM, Cannon CP, Murphy SA, Ryan KA, Mesley R, Marble SJ, McCabe CH, Van De Werf F, 
Braunwald E. Relationship of TIMI myocardial perfusion grade to mortality after administration of 
thrombolytic drugs.  Circulation 2000;101:125-30. 

17. Gibson CM, Anshelevich M, Murphy S, Luu L, Hynes C, Kliris J, Kermgard S, Otten MH, Antman EM, 
Cannon CP, Braunwald E. Impact of injections during diagnostic coronary arteriography on coronary 
patency in the setting of acute myocardial infarction from the TIMI trials. Am J Cardiol. 2000;86:1378-9. 
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AASSSSEENNTT  II--TTIIMMII  1100CC 
OBJECTIVE:  To compare the safety of several doses of TNK-tPA with rtPA for the 
treatment of ST elevation myocardial infarction. 
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TTIIMMII  1111AA  
OBJECTIVE:  To compare the safety and tolerability of two weight-adjusted 
regimens of subcutaneous injections of enoxaparin among patients presenting with 
unstable angina or non-Q-wave myocardial infarction.  
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OBJECTIVE: To evaluate the safety and efficacy of subcutaneous enoxaparin 
compared with unfractionated heparin for the treatment of patients presenting with 
unstable angina or non-Q-wave myocardial infarction.  
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Circulation 1999;100:1593-1601. 

 
2. Antman EM. TIMI 11B. Enoxaparin versus unfractionated heparin for unstable angina or non-Q-wave 
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1999;100:1602-1608. 

4. Antman EM, Cohen M, Bernink PJLM, McCabe CH, Horacek T, Papuchis G, Mautner B, Corbalan R, 
Radley D, Braunwald E.  The TIMI risk score for unstable angina/non-ST elevation MI: a method for 
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553-556. 
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2001;12:199-206. 
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in the management of anticoagulation with subcutaneous low-molecular-weight heparin?  Am Heart J 
2001;142:590-3. 
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365A. 
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of patient characteristics and renal function on factor Xa inhibition pharmacokinetics and 
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TTIIMMII  1122  
OBJECTIVE: To evaluate the safety and efficacy of the oral GP IIb/IIa inhibitor 
sibrafiban for the treatment of patients with a recent acute coronary syndrome. 
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TTIIMMII  1144  
OBJECTIVE:  To evaluate the benefit of abciximab bolus plus 12 hour infusion 
alone or in conjunction with reduced dose thrombolytic therapy among patients 
presenting with ST elevation myocardial infarction.  
  
1. Antman EM, Giugliano RP, Gibson CM, McCabe CH, Coussememt P, Kleiman NS, Vahanian A, 
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abciximab and reduced dose reteplase: results from TIMI 14.  Eur Heart J 2000; 21: 1944-53. 
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TTIIMMII  1155AA    
OBJECTIVE:  To evaluate the pharmacodynamic response, safety and 
pharmacokinetics of various doses of the GP IIb/IIIa inhibitor RPR 109891 given 
intravenously for the treatment of patients with acute coronary syndromes. 
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pharmacokinetics of the GP IIb/IIIa inhibitor RPR 109891 given intravenously 
followed by oral administration for the treatment of patients with acute 
coronary syndromes. 
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OBJECTIVE:  To determine if an oral GP IIb/IIIa inhibitor, orbofiban, reduces major 
cardiovascular events for the treatment of patients with an unstable coronary 
syndrome within 72 hours.  
 
1. Cannon CP, McCabe CH, Wilcox RG, Langer A, Caspi A, Bernink P, Lopez-Sendon J, Toman J, 

Charlesworth A, Anders RJ, Alexander JC, Skene A, Braunwald E, for the OPUS-TIMI 16 
Investigators.  Oral Glycoprotein IIb/IIIa inhibition with orbofiban in patients with unstable 
coronary syndromes (OPUS-TIMI 16) trial.  Circulation 2000; 102: 149 -156. 

 
2. Holmes MB, Sobel BE, Cannon CP, Schneider DJ.  Increased platelet reactivity in patients given 

orbofiban after an acute coronary syndrome.  An OPUS-TIMI 16 substudy.  Am J Cardiol 2000; 85: 491-
493. 

21  



3. Cannon CP, McCabe CH, Wilcox RG, Bentley JH, Charlesworth A, Ridker PM, Anders R, Rifai N, 
Braunwald E.  High-sensitivity C-reactive protein is a potent predictor of long term mortality in 3225 
patients with acute coronary syndromes: Results from OPUS-TIMI 16.  Circulation 2000;102(Suppl. II):II-
499. 

4. Coulter SA, Cannon CP, Cooper RA, McCabe CH, Aster R, Charlesworth A, Skene AM, Braunwald E. 
Thrombocytopenia, bleeding, and thrombotic events with oral Glycoprotein IIb/IIIa inhibition: Results 
from OPUS-TIMI 16. J Am Coll Cardiol 2000;35(Suppl A):393A. 

5. Kovar D, Rogers WJ, Cannon CP, Charlesworth A, Skene A, Caspi A, Langer A.  Can long-term 
outcome in acute ischemic syndromes be reliably predicted by abnormal acute ECG and enzyme 
abnormalities?  J Am Coll Cardiol 2000;35(Suppl A):375 A. 

6. Langer A, Cannon CP, Goodman SG, Charlesworth A, Hill C, McCabe C, Braunwald E.  International 
differences in acute coronary syndrome outcomes are related to angiography rates. J Am Coll Cardiol 
2000;35(Suppl A):375A. 

7. Serrano CV, Venturinelli M, Ramires JAF, Cannon CP, Nicolau JC.  Role of oral blockade of platelet 
Glycoprotein IIb/IIIa on neutrophil-platelet interactions in patients with acute coronary syndromes. J Am 
Coll Cardiol 2000;35(Suppl A):343A. 

8. Sharis P, Cannon CP, McCabe CH, Charlesworth A.  Prior aspirin use is univariate, but not a 
multivariate predictor of 1 year mortality in 10,302 patients with acute coronary syndromes: Results from 
OPUS-TIMI 16. J Am Coll Cardiol 2000;35(Suppl.A):391A. 

9. Cannon CP, McCabe CH, Wilcox RG, Bentley JH, Braunwald E, for the OPUS-TIMI 16 Investigators.  
Association of white blood cell count increases mortality in acute myocardial infarction and unstable 
angina pectoris.  Am J Cardiol 2001; 87: 636-639.  

10. de Lemos JA, Morrow DA, Bentley JH, Omland T, Sabatine MS, McCabe CH, Hall C, Cannon CP, 
Braunwald E. The prognostic value of B-type natriuretic peptide in patients with acute coronary 
syndromes. N Engl J Med 2001;345:1014-1021. 

11. O'Connor FF, Shields DC, Fitzgerald A, Cannon CP, Braunwald E, Fitzgerald DJ. Genetic variation in 
glycoprotein IIb/IIIa (GPIIb/IIIa) as a determinant of the responses to an oral GPIIb/IIIa antagonist in 
patients with unstable coronary syndromes. Blood 2001;98:3256-60. 

12. Cannon CP, McCabe CH, Antman EM, Bentley J, Rifai N, Braunwald E.  Are there high-risk patients 
who are troponin negative?  Further risk stratification with the TIMI risk score in patients with acute 
coronary syndromes: results from OPUS-TIMI 16.  J Am Coll Cardiol 2001;37(Suppl A):326A. 

13. Cannon CP, McCabe CH, Bentley J, Braunwald E.  Early statin therapy is associated with markedly 
lower mortality in patients with acute coronary syndromes: observations from OPUS-TIMI 16.  J Am Coll 
Cardiol 2001;37(Suppl. A):334A. 

14. Kovar D, Bentley JH, Charlesworth A, Rogers WJ.  Effect of beta-blockers on mortality in patients with 
acute coronary syndromes: OPUS-TIMI 16 substudy.  Circulation 2001(Suppl II):II-725. 

15. Kovar D, Cannon CP, Bentley JH, Charlesworth A, Rogers WJ. Does initial and delayed heart rate 
predict mortality in patients with acute coronary syndromes? Circulation 2001;104(Suppl II);II-727. 

16. Kenny D, Muckian C, Fitzgerald DJ, Cannon CP, Shields DC. Platelet glycoprotein Ib alpha receptor 
polymorphisms and recurrent ischaemic events in acute coronary syndrome patients. J Thromb 
Thrombolysis 2002;13:13-9. 

17. Shields DC, Fitzgerald AP, O'Neill PA, Muckian C, Kenny D, Moran B, Cannon CP, Byrne CE, 
Fitzgerald DJ. The contribution of genetic factors to thrombotic and bleeding outcomes in coronary 
patients randomised to IIb/IIIa antagonists. Pharmacogenomics J 2002;2:182-90. 

18. Brassard J, Curtis BR, Cooper RA, Ferguson J, Ehardt M, Komocsar W, Kupfer S, Maurath C, Swabb E, 
Cannon CP, Aster RH.  Acute thrombocytopenia in patients treated with the oral glycoprotein IIb/IIIa 
inhibitor xemilofiban and orbofiban: Evidence for an immune etiology.  J Thromb Haemost 2002 88:892-
7. 

19. Kenny D, Muckian C, Fitzgerald DJ, Cannon CP, Shields DC. Platelet glycoprotein Ib alpha receptor 
polymorphisms and recurrent ischaemic events in acute coronary syndrome patients. J Thromb 
Thrombolysis 2002;13:13-9. 

20. Shields DC, Fitzgerald AP, O'Neill PA, Muckian C, Kenny D, Moran B, Cannon CP, Byrne CE, 
Fitzgerald DJ.  The contribution of genetic factors to thrombotic and bleeding outcomes in coronary 
patients randomised to IIb/IIIa antagonists. Pharmacogenomics J 2002;2:182-90.   

22  



21. Cotter G, Cannon CP, McCabe CH, Michowitz Y, Kaluski E, Charlesworth A, Milo O, Bentley J, Blatt A, 
Krakover R, Zimlichman R, Reisin L, Marmor A, Lewis B, Vered Z, Caspi A, Braunwald E for the OPUS-
TIMI 16 investigators:  Prior peripheral arterial disease and cerebrovascular disease are independent 
predictors of adverse outcome in patients with acute coronary syndromes:  Are we doing enough?  
Results from the Orbofiban in Patients with Unstable Coronary Syndromes-Thrombolysis in Myocardial 
Infarction (OPUS-TIMI) 16 Study.  Am Heart J 2003;145:622-627. 

22. de Lemos JA, Morrow DA, Sabatine MS, Murphy SA, Gibson CM, Antman EM, McCabe CH, Cannon 
CP, Braunwald E.  Association between plasma levels of monocyte chemoattractant protein-1 and long-
term clinical outcomes in patients with acute coronary syndromes.  Circulation 2003;107:690-695. 

23. Morrow DA, Rifai N, Sabatine MS, Ayanian S, Murphy SA, deLemos JA, Braunwald E, Cannon CP.  
Evaluation of the AccuTnI cardiac troponin I assay for risk assessment in acute coronary syndromes.  
Clin Chem 2003;49:1396-1398. 

24. Varo N, deLemos JA, Libby P, Morrow DA, Murphy SA, Nuzzo R, Gibson CM, Cannon CP, Braunwald 
E, Schonbeck U.  Soluble CD40L:  Risk prediction after acute coronary syndromes.  Circulation 
2003;108:1049-1052. 

25. Serrano CV, Jr., Nicolau JC, Venturinelli M, Baracioli LM, Anders RJ, Cannon CP, Ramires JA. Role of 
oral blockade of platelet glycoprotein IIb/IIIa on neutrophil activation in patients with acute coronary 
syndromes. Cardiovasc Drugs Ther 2003;17:129-32. 

26. Bhadriraju S, Cannon CP, DeFranco AC, Barber K, Bhadriraju P, Gibson CM, Morrow D, McCabe C, 
Braunwald E. Association between blood glucose and long term mortality in patients with acute coronary 
syndromes in the OPUS-TIMI 16 Trial. Circulation 2003;108:1475. 

27. Wylie JV, Murphy SA, Morrow DA, de Lemos JA, Antman EM, Cannon CP.  Validated risk score 
predicts the development of congestive heart failure after presentation with unstable angina or non-ST-
elevation myocardial infarction:  Results from OPUS-TIMI 16 and TACTICS-TIMI 18.  American Heart 
Journal 2004;148:173-180. 

28. Mega J, Sabatine MS, Morrow D, de Lemos J, Murphy S, McCabe C, Cannon CP, Braunwald E. Higher 
levels of thrombus precursor protein are associated with increased death and ischemic complications in 
patients with acute coronary syndromes. J Am Coll Cardiol 2004;43:306A. 

29. Gurjeva OS, Bukhman G, Murphy S, Cannon CP. Treatment and outcomes of eastern Europeans with 
coronary syndromes in OPUS-TIMI 16. Int J Cardiol 2005;100(1):101-7.  

30. Cantor WJ, Goodman SG, Cannon CP, Murphy SA, Charlesworth A, Braunwald E, Langer A.  Early 
cardiac catheterization is associated with lower mortality only among high-risk patients with ST- and 
non-ST elevation acute coronary syndromes:  Observations from the OPUS-TIMI 16 Trial.  Am Heart J 
2005;149:275-83. 

31. Smith CS, Cannon CP, McCabe CH, Murphy SA, Bentley J, Braunwald E.  Early initiation of lipid-
lowering therapy for acute coronary syndromes improves compliance with guideline recommendations:  
Observations from the OPUS-TIMI 16 trial. Am Heart J 2005;149:444-50. 

32. Kirtane AJ, Leder DM, Waikar SS, Chertow GM, Ray KK, Pinto DS, Karmpaliotis D, Burger AJ, Murphy 
SA, Cannon CP, Braunwald E, Gibson CM  Serum blood urea nitrogen as an independent marker of 
subsequent mortality among patients with acute coronary syndromes and normal to mildly reduced 
glomerular filtration rates.  J Am Coll Cardiol 2005;45:1781-6. 

33. Bhadriraju S, Ray KK, DeFranco AC, Barber K, Bhadriraju P, Murphy SA, Morrow DA, McCabe CH, 
Gibson CM, Cannon CP, Braunwald E.  Association between blood glucose and long-term mortality in 
patients with acute coronary syndromes in the OPUS-TIMI 16 trial.  Am J Cardiol 2006;97:1573-7. 

34. O'Donoghue M, de Lemos JA, Morrow DA, Murphy SA, Buros J, Cannon CP, Sabatine MS. The 
prognostic utility of heart-type fatty acid binding protein in patients with acute coronary syndromes. 
Circulation 2006;114:550-557. 

35. Scirica BM, Cannon CP, Cooper R, Aster RH, Brassard J, McCabe CH, Charlesworth A, Skene AM, 
Braunwald E.  Drug-induced thrombocytopenia and thrombosis: Evidence from patients receiving an 
oral glycoprotein IIb/IIIa inhibitor in the Orbofiban in Patients with Unstable coronary Syndromes- 
(OPUS-TIMI 16) trial.  J Thromb Thrombolysis 2006;22:95-102.  

36. Atar S, Cannon CP, Murphy SA, Rosanio S, Uretsky BF, Birnbaum Y. Statins are associated with lower 
risk of gastrointestinal bleeding in patients with unstable coronary syndromes: analysis of the Orbofiban 
in Patients with Unstable coronary Syndromes-Thrombolysis In Myocardial Infarction 16 (OPUS-TIMI 
16) trial. Am Heart J 2006;151(5):976.el-976. 

23  



37. Smith EE, Cannon CP, Murphy S, Feske SK, Schwamm LH. Risk factors for stroke after acute coronary 
syndromes in the Orbofiban in Patients with Unstable Coronary Syndromes--Thrombolysis In Myocardial 
Infarction (OPUS-TIMI) 16 study. Am Heart J 2006;151:338-44. 

38. Scirica BM, Cannon CP, Cooper R, Aster RH, Brassard J, McCabe CH, Charlesworth A, Skene AM, 
Braunwald E. Drug-induced thrombocytopenia and thrombosis: Evidence from patients receiving an oral 
glycoprotein IIb/IIIa inhibitor in the orbofiban in patients with unstable coronary syndromes - (OPUS-TIMI 
16) Trial. J Thromb Thrombolysis 2006;22(2):95-102. 

39. Olenchock BA, Wiviott SD, Murphy SA, Cannon CP, Rifai N, Braunwald E, Morrow DA. Lack of 
association between soluble CD40L and risk in a large cohort of patients with acute coronary syndrome 
in OPUS TIMI-16. J Thromb Thrombolysis 2007; epub October. 

 
 

IInnTTIIMMEE  IIII--TTIIMMII  1177  
OBJECTIVE:  To compare the single-bolus fibrinolytic agent lanoteplase (nPA) with 
accelerated rtPA for the treatment of patients with ST elevation myocardial 
infarction.  
 
1. The InTIME-II Investigators.  Intravenous nPA for the treatment of infarcting myocardial early: 

InTIME-II, a double blind comparison of single bolus lanoteplase vs. accelerated alteplase for the 
treatment of patients with acute myocardial infarction.  Eur Heart J. 2000; 21: 2005-2013. 
 

2. Giugliano RP, Llevadot J, Antman EM, McCabe CH, Foxley A, Skene A, Wilcox R, Chew P, Neuhaus K-
L, Braunwald E. Geographic variation among hospitals participating in a world-wide thrombolytic trial:  
An InTIME-II substudy. Eur Heart J 1999;20:519. 

3. Llevadot J, Giugliano RP, Antman EM, McCabe CH, Foxley A, Skene A, Wilcox R, Chew P, Neuhaus K-
L, Braunwald E. Hospital profiles and clinical outcomes stratified by on-site catheterization availability.  
An InTIME-II substudy. Eur Heart J 1999;20:356.  

4. de Lemos JA, Antman EM, Giugliano RP, Morrow DA, McCabe CH, Charlesworth A, Schroeder R, 
Braunwald E, for the InTIME II Investigators.  Very early risk stratification after thrombolytic therapy 
using a bedside myoglobin assay and the 12-lead ECG.  Am Heart J 2000; 140: 373-8. 

5. de Lemos JA, Antman EM, Giugliano RP, Morrow DA, McCabe CH, Cutler SS, Charlesworth A,    
Schroeder R, Braunwald E for the InTIME-II Investigators.  Comparison of a 60-minute vs. 90-minute 
determination of ST-segment resolution after thrombolytic therapy for acute myocardial infarction.  Am J 
Cardiol 2000; 86: 1235 -7. 

6. Morrow DA, Antman EM, Charlesworth A, Cairns R, Murphy S, de Lemos JA, Giugliano RP, McCabe 
CH, Braunwald E.  TIMI risk score for ST-elevation myocardial infarction: a convenient, bedside, clinical 
score for risk assessment at presentation: an intravenous NPA for treatment of infarcting myocaridum 
InTIME II trial substudy.  Circulation 2000; 102:2031-2037. 

7. de Lemos JA, Schroeder R, Antman EM, McCabe CH, Charlesworth A Giugliano RP, Neuhaus KL,          
Braunwald E.  Comparison of 60 vs. 90 minute measurement of ST-segment resolution after 
thrombolytic therapy.  J Am Coll Cardiol 2000; 35 (Suppl A): 397. 

8. Morrow DA, Guigliano RP, Charlesworth A, Cairns R, Cutler SS, de Lemos JA, McCabe CH, Braunwald 
E.  Revascularization practice patterns: a risk-adjusted analysis using the TIMI risk score for STEMI in 
InTIME-II.  Circulation 2000; 102(Suppl II): II-846. 

9. Piana RN, Giugliano RP, Coulter SA, deLemos JA, McCabe JA, Antman EM, Skene AM, Neuhaus KL, 
Braunwald E.  Clinical outcome remains poor in diabetics with myocardial infarction despite early 
fibrinolytic therapy: findings from InTIME-II.  J Am Coll Cardiol 2000; 35 (Suppl A): 407A-8A. 

10. Warnica W, Antman EM, Wilcox R, McCabe C, Neuhaus K, Braunwald E.  Recurrent ischemia and 
clinical outcome after thrombolysis for myocardial infarction: observations from InTIME-II. J Am Coll 
Cardiol 2000; 35(Suppl A): 386A. 

11. Giugliano RP, Antman EM, Thompson SL, McCabe CH, Braunwald E.  Lipid lowering drug therapy 
initiated during hospitalization for acute MI is associated with lower postdischarge 1-year mortality.  J 
Am Coll Cardiol 2001;37(Suppl):316A. 

24  



12. Giugliano RP, Levadot J, Wilcox RD, Gurfinkel EP, McCabe CH, Charlesworth A, Thompson SL, 
Antman EM, Braunwald E, for the InTIME-II Investigators.  Geographic variation in patient and hospital 
characteristics, management, and clinical outcomes in ST-elevation myocardial infarction treated with 
fibrinolysis:  results from InTIME-II.  Eur Heart J 2001; 22: 1702-15. 

13. Giugliano RP, McCabe CH, Antman EM, Cannon CP, Van de Werf F, Wilcox RG, Braunwald E, for the 
Thrombolysis in Myocardial Infarction (TIMI) Investigators.  Lower dose heparin with fibrinolysis is 
associated with lower rates of intracranial hemorrhage.  Am Heart J 2001; 141: 742-50. 

14. Llevadot J, Giugliano RP, Antman EM, Wilcox RG, Gurfinkel EP, Henry T, McCabe CH, Charlesworth A, 
Thompson S, Nicolau JC, Tebbe U, Sadowski Z, Braunwald E. Availability of on-site catheterization and 
clinical outcomes in patients receiving fibrinolysis for ST-elevation myocardial infarction. Eur Heart J 
2001;22:2104-15. 

15. Morrow DA, Antman EM, Giugliano RP, Cairns R, Charlesworth A, Murphy SA, de Lemos JA, McCabe 
CH, Braunwald E. A simple risk index for rapid initial triage of patients with ST-elevation myocardial 
infarction: an InTIME II substudy. Lancet 2001;358:1571-5. 

16. Morrow DA, Antman EM, Parsons L, de Lemos JA, Cannon CP, Giugliano RP, McCabe CH, Barron HV, 
Braunwald E. Application of the TIMI risk score for ST-elevation MI in the National Registry of 
Myocardial Infarction 3. JAMA 2001;286:1356-9. 

17. Sloan MA, Giugliano RP, Thompson SL, Antman EM, McCabe CH, Braunwald E.  Prediction of 
intracranial hemorrhage in the InTIME-II trial.  J Am Coll Cardiol 2001; 37 (Suppl A): 372A. 

18. Antman EM, Cooper HA, Gibson CM, de Lemos JA, McCabe CH, Giugliano RP, Coussement P, Murphy 
S, Scherer J, Anderson K, Van de Werf F, Braunwald E for the Thrombolysis in Myocardial Infarction 
(TIMI) 14 Investigators. Determinants of improvement in epicardial flow and myocardial perfusion for ST 
elevation myocardial infarction: Insights from TIMI 14 and InTIME-II.  Eur Heart J 2002;23:928-933. 

19. Christenson RH, Leino EV, Giugliano RP, Bahr RD. Usefulness of Prodromal Unstable Angina Pectoris 
in Predicting Better Survival and Smaller Infarct Size in Acute Myocardial Infarction (The InTIME-II 
Prodromal Symptoms Substudy). Am J Cardiol 2003;92:598-600. 
 

 

TTAACCTTIICCSS--TTIIMMII  1188  
OBJECTIVE:  To compare invasive vs. conservative strategies among patients 
presenting with unstable angina and non-Q-wave myocardial infarction following 
treatment with the glycoprotein IIb/IIIa inhibitor tirofiban. 
 
1. Cannon CP, Weintraub WS, Demopoulos LA, Robertson DH, Gormley GJ, Braunwald E. Invasive 

versus conservative strategies in unstable angina and non-Q- wave myocardial infarction 
following treatment with tirofiban: rationale and study design of the international TACTICS-TIMI 
18 Trial. Treat angina with aggrastat and determine cost of therapy with an invasive or 
conservative strategy. Thrombolysis In Myocardial Infarction. Am J Cardiol. 1998;82:731-6. 

2. Cannon CP, Weintraub WS, Demopoulos LA, Vicari R, Frey MJ, Lakkis N, Neuman FJ, Robertson 
DH, Delucca PT, DiBattiste PM, Gibson CM, Braunwald E, for the “Treat Angina with Aggrastat 
and Determine Cost of Therapy with an Invasive or Conservative Strategy”(TACTICS) - TIMI 18 
Investigators.  Comparison of early invasive versus conservative strategies in patients with 
unstable angina and non-ST elevation myocardial infarction treated with glycoprotein IIb/IIIa 
inhibitor tirofiban.  N Engl J Med. 2001; 344: 1879-87.  

 
3. Weintraub WS, Culler SD, Kosinski A, Becker ER, Mahoney E, Burnette J, Spertus JA, Feeny D, Cohen 

DJ, Krumholtz H, Ellis SG, Demopoulos L, Robertson D, Boccuzzi SJ, Barr E, Cannon CP. Economics, 
health related quality of life and cost effectiveness methods for the TACTICS (Treat Angina with 
Aggrastat [tirofiban] and determine cost of therapy with an invasive or conservative strategy) – TIMI 18 
Trial. Am J Cardiol. 1999;83:317-322. 

4. Morrow DA, Cannon CP, Rifai N, Frey MJ, Vicari R, Lakkis N, Robertson DH, Hille DA, DeLucca PT, 
DiBattiste PM, Demopoulos LA, Weintraub WS, Braunwald E. Ability of minor elevations of troponins I 
and T to predict benefit from an early invasive strategy in patients with unstable angina and non-ST 
elevation myocardial infarction: results from a randomized trial. JAMA. 2001;286:2405-12. 

25  



5. Cannon CP, Weintraub WS, Demopoulos L, DiBattiste P, Robertson D, deLucca P, McCabe CH, 
Antman EM, Braunwald E, for the TACTICS-TIMI 18 Investigators.  TIMI risk score to predict 6-month 
mortality, recurrent cardiac events, and relative benefit of invasive vs. conservative strategy in patients 
with unstable angina: results from TACTICS-TIMI 18.  J Am Coll Cardiol 2001; 37 (Suppl A): 335A.  

6. Cannon CP, Weintraub WS, Demopoulos L, Vicari R, Bazzino O, Ali N, Robertson DH, De Lucca PT, 
DiBattiste P, Rifai N, Braunwald, for the TACTICS-TIMI18 Investigators.  High-sensitivity C-reactive 
protein (hs-CRP) to predict 6 month mortality and relative benefit of invasive vs. conservative strategy in 
patients with unstable angina: Primary results of the TACTICS-TIMI 18 C-Reactive Protein substudy.  J 
Am Coll Cardiol.  2001; 37 (suppl. A): 315A. 

7. Gibson CM, Murphy SA, Weisberg S, Pai R, Kraimer N, Markovic R, De Feo T, Marble SJ, Robertson 
DH, Demopoulos LA, DiBattiste P, Cannon CP. Early initiation of tirofiban therapy before percutaneous 
intervention is associated with improved flow and tissue level perfusion: A TACTICS-TIMI 18 substudy. 
Circulation. 2001;104 (Suppl II):II-548. 

8. Kugelmass AD, Sadanandan S, Cannon CP, DiBattiste P, Demopoulos LA, Roberton, Braunwald E. 
Early invasive strategy improves outcomes in acute coronary syndrome patients with prior CABG: 
results from TACTICS-TIMI 18. Circulation. 2001;104 (Suppl II):II-548. 

9. Mahoney EM, Jurkovitz C, Chu H, Alexander C, Demopoulos L, DiBattiste P, DeLucca PT, Cannon CP, 
Robertson DH, Weintraub W. Length of stay for the treatment of acute coronary syndromes: 
international experience from the TACTICS-TIMI 18 trial. Eur Heart J. 2001;22 (Abstr suppl):223. 

10. Mahoney EM, Jurkovitz C, Spertus J, Alexander C, Robertson DH, Demopoulos L, DiBattiste P, Cannon 
CP, Weintraub W, Chu H. Changes in Seattle angina questionnaire (SAQ) scores following treatment for 
acute coronary syndromes: a follow-up evaluation from the TACTICS-TIMI 18 trial. Eur Heart J. 2001;22 
(Abstr suppl):718. 

11. Murphy SA, Gibson CM, Cannon CP, Braunwald E. Balloon size in percutaneous intervention is 
associated with abnormal myocardial perfusion: a TACTICS-TIMI 18 angiographic substudy. Eur Heart 
J. 2001;22 (Abstr suppl):285. 

12. Sabatine MS, McCabe C, Frey MJ, Robertson DH, Antman EM. Extent of coronary artery disease and 
likelihood of revascularization in patients with UA/NSTEMI. Circulation. 2001;104 (Suppl II):II-548. 

13. Sadanandan S, Cannon CP, DiBattiste P, Demopoulos LA, Robertson DH, Kugelmass AD. Outcomes of 
patients with spontaneous versus post PCI CK-MB elevation: data from TACTICS-TIMI 18 trial. 
Circulation. 2001;104 (Suppl II):II-697. 

14. Watkins SP, De Lemos JA, Tokol G, Mahoney EM, Alexopoulos C, Goldsman D, Goldsman P, Yegin A, 
Bunt T, Cannon CP, Hamm CW, Weintraub WS. Cost-effectiveness analysis of tirofiban use in acute 
coronary syndromes. Circulation. 2001;104 (Suppl II):II-798. 

15. Gibson CM, Morrow DA, Vicari R, Wong GC, Demopoulos LA, DiBattiste P, Murphy S, Cannon CP, 
Braunwald E. Elevated C reactive protein (CRP) is associated with a higher risk of thrombotic occlusion 
and poorer flow following percutaneous coronary intervention in patients with acute coronary 
syndromes:  A TACTICS-TIMI 18 angiographic substudy. J Am Coll Cardiol. 2002;39 (Suppl A):304A. 

16. Murphy S, Guigliano RP, Wong G, Cannon CP, Antman E, Gibson M. Comparison of frequency and 
outcomes of investigator assessed recurrent MI versus clinical event committee (CEC) adjudicated 
recurrent MI in acute MI trials: A Timi 14 and Timi 9 substudy. J Am Coll Cardiol. 2002;39:279A. 

17. Sabatine MS, Morrow D, DiBattiste P, Demopoulos L, McCabe C, Gibson CM, Cannon CP, Braunwald 
E. ST deviation and troponin provide independent prognostic and therapeutic information in 
UA/NSTEMI: Results from TACTICS-TIMI 18. Circulation. 2002;106:2000A. 

18. Sabatine MS, de Lemos J, Morrow D, Cannon CP, McCabe C, Braunwald E. Heart-Type fatty acid 
binding protein is an independent predictor of death and major cardiac events in acute coronary 
syndromes. Circulation. 2002;106:2259. 

19. Mahoney EM, Jurkovitz CT, Chu H, Becker ER, Culler S, Kosinski AS, Robertson DH, Alexander C, Nag 
S, Cook JR, Demopoulos L, DiBattiste P, Cannon CP, Weintraub, WS. Cost and cost-effectiveness of 
an early invasive versus conservative strategy for the treatment of unstable angina and non-ST 
elevation myocardial infarction. JAMA. 2002; 288:1851-58. 

20. de Lemos JA, Morrow DA, Gibson CM, Murphy SA, Sabatine MS, Rifai N, McCabe CH, Antman EM, 
Cannon CP, Braunwald E. The prognostic value of serum myoglobin in patients with non-ST-segment 
elevation acute coronary syndromes. Results from the TIMI 11B and TACTICS-TIMI 18 studies. J Am 
Coll Cardiol. 2002;40:238-44. 

26  



21. Kleiman NS, Lakkis N, Cannon CP, Murphy SA, DiBattiste PM, Demopoulos LA, Weintraub WS, 
Braunwald E for the TACTICS-TIMI 18 investigators.  Prospective analysis of creatine kinase muscle-
brain fraction and comparison with troponin T to predict cardiac risk and benefit of an invasive strategy 
in patients with non-ST-elevation acute coronary syndromes.  J Am Coll Cardiol 2002;40:1044-1050. 

22. Sabatine MS, Morrow DA, de Lemos JA, Gibson CM, Murphy SA, Rifai N, McCabe C, Antman EM, 
Cannon CP, Braunwald E. Multimarker approach to risk stratification in non-ST elevation acute coronary 
syndromes: simultaneous assessment of troponin I, C-reactive protein, and B-type natriuretic peptide. 
Circulation. 2002;105:1760-3. 

23. Wong GC, Morrow DA, Murphy S, Kraimer N, Pai R, James D, Robertson DH, Demopoulos LA, 
DiBattiste P, Cannon CP, Gibson CM. Elevations in troponin T and I are associated with abnormal 
tissue level perfusion: a TACTICS-TIMI 18 substudy. Treat Angina with Aggrastat and Determine Cost 
of Therapy with an Invasive or Conservative Strategy-Thrombolysis in Myocardial Infarction. Circulation. 
2002;106:202-7. 

24. Glaser R, Herrmann HC, Murphy SA, Demopoulos LA, DiBattiste PM, Cannon CP, Braunwald E.: 
Benefit of an early invasive management strategy in women with acute coronary syndromes. JAMA  
2002;288:3124-3129. 

25. Januzzi JL, Cannon CP, DiBattiste PM, Murphy S, Weintraub W, Braunwald E for the TACTICS-TIMI 18 
Investigators. Effects of renal insufficiency on early invasive management in patients with acute 
coronary syndromes (the TACTICS-TIMI 18 trial). Am J Cardiol  2002;90:1246-1249. 

26. Lakkis N, Tsyboulev V, Gibson CM, Murphy SA, Weintraub WA, DiBattiste PM, Cannon CP for the 
TACTICS-TIMI-18 Investigators. Outcome of patients with acute coronary syndrome admitted to 
hospitals with or without on-site cardiac catheterization aaboratory:  A TACTICS-TIMI 18 substudy.  Crit 
Path Cardiol 2002;1:232-237. 

27. Sabatine MS, Morrow DA, Cannon CP, Murphy SA, Demopoulos LA, DiBattiste PM, McCabe CH, 
Braunwald E, Gibson CM.  Relationship between baseline white blood cell count and degree of coronary 
artery disease and mortality in patients with acute coronary syndromes.  A TACTICS-TIMI 18 substudy. 
J Am Coll Cardiol 2002;40:1761-1768. 

28. Brener SJ, Murphy SA, Gibson CM, DiBattiste PM, Demopoulos LA, Cannon CP. Efficacy and safety of 
multivessel percutaneous revascularization and tirofiban therapy in patients with acute coronary 
syndromes. Am J Cardiol. 2002;90:631-3. 

29. Morrow DA, de Lemos JA, Sabatine MS, Murphy SA, Demopoulos LA, DiBattiste PM, McCabe CH, 
Gibson CM, Cannon CP, Braunwald E.  Evaluation of B-type natriuretic peptide for risk assessment in 
unstable angina/non-ST-elevation myocardial infarction:  B-type natriuretic peptide and prognosis in 
TACTICS-TIMI 18. J Am Coll Cardiol 2003;41:1264-72. 

30. Wong GC, Frisch D, Murphy SA, Sabatine MS, Pai R, James D, Kraimer N, Katsiyiannis PT, Marble SJ, 
DiBattiste PM, Demopoulos LA, Gourlay SG, Barron HV, Cannon CP, Gibson CM. Time for contrast 
material to traverse the epicardial artery and the myocardium in ST-segment elevation acute myocardial 
infarction versus unstable angina pectoris/non-ST-elevation acute myocardial infarction. Am J Cardiol. 
2003;91:1163-7. 

31. Pinto DS, Lorenz DP, Murphy SA, Marble SJ, DiBattiste PM, Demopoulos LA, Cannon CP, Gibson CM. 
Association of an activated clotting time < or =250 seconds with adverse event rates after percutaneous 
coronary intervention using tirofiban and heparin (a TACTICS-TIMI 18 substudy). Am J Cardiol. 
2003;91:976-8. 

32. Bhadriraju S, Defranco AC, Barber K, Murphy S, Gibson CM, DiBattiste P, Cannon CP. Major bleeding 
incidence after coronary artery bypass grafting in patients with unstable angina/non-st elevation 
myocardial infarction based on coronary artery bypass graft timing in TACTICS-TIMI-18. J Am Coll 
Cardiol. 2003;41:374A. 

33. Wong GC, Murphy S, Morrow D, Giugliano R, Cannon CP, De Lemos J, Sabatine MS, Gibson CM. A 
simple ECG method using high-risk infarct territory is superior to ECGs using summed ST elevation for 
assessing risk in ST elevation myocardial infarction. J Am Coll Cardiol. 2003;41:402A. 

34. Sadanandan S, Cannon CP, Murphy S, Chekuri K, Partin M, DiBattiste P, Morrow D, de Lemos J, 
McCabe C, Braunwald E, Gibson CM. Association of B-type natriurectic peptide with angiographic 
findings in non-ST elevation acute coronary syndromes: A TACTICS-TIMI 18 substudy. Circulation. 
2003;108:1759. 

27  



35. Jordan M, Dotani MI, Dumaine R, Wong G, Aroesty JM, Cannon CP, McCabe C, Braunwald E, Gibson 
CM. Association of multivessel disease, inflammatory markers and impaired tissue level perfusion in the 
setting of acute coronary syndromes: A TACTICS-TIMI 18 substudy. Circulation. 2003;108:2157. 

36. Jordan M, Cohen DE, Wong GC, Cannon CP, Braunwald E, Gibson CM. Association of Major Bleeding 
with Adverse Clinical Outcomes and Length of Stay: A TACTICS TIMI 18 Substudy. J AmColl Cardiol 
2003;42(6) 375A. 

37. Pillai M, DiBattiste P, Murphy S, Morrow D, Cannon CP, Lakkis N. Impact of troponin status and 
coronary artery disease by angiography on outcome in acute coronary syndrome: A TACTICS TIMI-18 
substudy. J Am Coll Cardiol. 2004;43:307A. 

38. Braganza AJM, Eminowicz G, Murphy S, DiBattiste P, Flaker GC, Cannon CP. Underachievement of 
low-density lipoprotein cholesterol goal in patients on statins in clinical practice: Are we using low doses 
of statins too often? J Am Coll Cardiol. 2004;43:250A. 

39. Wiviott SD, Cannon CP, Morrow DA, Murphy SA, Gibson CM, McCabe CH, Sabatine MS, Rifai N, 
Giugliano RP, DiBattiste PM, Demopoulos LA, Antman EM, Braunwald E.  Differential expression of 
cardiac biomarkers by gender in patients with unstable angina/non-ST-elevation myocardial infarction:  
A TACTICS-TIMI 18 substudy. Circulation 2004;109:580-586. 

40. Sabatine MS, Morrow DA, Giugliano RP, Murphy SA, Demopoulos LA, DiBattiste PM, Weintraub WS, 
McCabe CH, Antman EM, Cannon CP, Braunwald E.  Implications of upstream glycoprotein IIb/IIIa 
inhibition and coronary artery stenting in the invasive management of unstable angina/non-ST-elevation 
myocardial infarction: A comparison of the Thrombolysis in Myocardial Infarction (TIMI) IIIB trial and the 
Treat angina with Aggrastat and determine cost of Therapy with Invasive or Conservative Strategy 
(TACTICS)-TIMI 18 trial.  Circulation 2004;109:874-880. 

41. Bach RG, Cannon CP, Weintraub WS, DiBattiste PM, Demopoulos LA, Anderson HV, DeLucca PT, 
Mahoney EM, Murphy SA, Braunwald E.  The impact of management strategy on clinical outcome for 
elderly patients with non-ST elevation acute coronary syndromes.  Ann Intern Med 2004;141-186-95. 

42. Wylie JV, Murphy SA, Morrow DA, de Lemos JA, Antman EM, Cannon CP.  Validated risk score 
predicts the development of congestive heart failure after presentation with unstable angina or non-ST-
elevation myocardial infarction:  Results from OPUS-TIMI 16 and TACTICS-TIMI 18.  American Heart 
Journal 2004;148:173-180. 

43. McCullough PA, Gibson CM, DiBattiste PM, Demopoulos LA, Murphy SA, Weintraub WS, Neumann F-J, 
Khanal S, Cannon CP, for the TACTICS TIMI-18 Investigators. Timing of angiography and 
revascularization in acute coronary syndromes:  an analysis from the TACTICS-TIMI 18 trial. J Interv 
Cardiol. 2004:81-86. 

44. Herrmann HC, Murphy SA, DiBattiste PM, DeLucca, PT, Demopoulos LA, Gibson CM  and Cannon CP. 
Greater Benefit of Early Invasive Strategy for Unstable Angina and Non-ST Elevation Myocardial 
Infarction in United States Compared with Non-United States Patients:  A TACTICS-TIMI 18 Substudy. 
Critical Pathways in Cardiology, 2004;3(2): 95-100. 

45. Gibson CM, Singh KP, Murphy SA, DiBattiste P, Demopoulos L, Cannon CP and Braunwald E for the 
TIMI Study Group. Association Between Duration of Tirofiban Therapy Before Percutaneous 
Intervention and Tissue Level Perfusion: A TACTICS-TIMI 18 Substudy. Am J Cardiol 2004 Aug 
15;94(4):492-4. 

46. Dokainish H, Pillai M, Murphy SA, DiBattiste PM, Schweiger MJ, Lofti A, Morrow DA, Cannon CP, 
Braunwald E, Lakkis N for the TACTICS TIMI-18 Investigators.  Prognostic implications of elevated 
troponin in patients with suspected acute coronary syndrome but not critical epicardial coronary disease.  
J Am Coll Cardiol 2005;45:19-24. 

47. Sabatine MS, Blake GJ, Drazner MH, Morrow DA, Scirica BM, Murphy SA, McCabe CH, Weintraub WS, 
Gibson CM, Cannon CP. Influence of race on death and ischemic complications in patients with non-ST-
elevation acute coronary syndromes despite modern, protocol-guided treatment. Circulation 2005 Mar 
15;111(10):1217-24. 

48. Reid IR, Tonkin A, Cannon CP. Comparison of the effects of pravastatin and atorvastatin on fracture 
incidence in the PROVE IT-TIMI 22 trial--secondary analysis of a randomized controlled trial. Bone. 
2005;37(2):190-1. 

49. Januzzi JL, Buros J, Cannon CP. Peripheral arterial disease, acute coronary syndromes, and early 
invasive management: the TACTICS TIMI 18 trial. Clin Cardiol. 2005;28(5):238-42. 

50. Moghbeli N, Kirtane AJ, Ray KK, Murphy SA, Gibson CM, Braunwald E, Cannon CP.  C-reactive protein 
and cardiovascular outcomes in smokers versus non-smokers in non-ST-elevation acute coronary 

28  



51. Januzzi JL, Buros J, Cannon CP. Peripheral arterial disease, acute coronary syndromes, and early 
invasive management: The TACTICS TIMI 18 Trial. Clin Cardiol. 2005;28(5):238-42. 

52. Moghbeli N, Kirtane AJ, Ray KK, Murphy SA, Gibson CM, Braunwald E, Cannon CP. C-reactive protein 
and cardiovascular outcomes in smokers versus nonsmokers in non-ST-elevation acute coronary 
syndrome (from the TACTICS-TIMI 18 Trial). Am J Cardiol. 2005;96(5):635-8. 

53. Sabatine MS, Morrow DA, McCabe CH, Antman EM, Gibson CM, Cannon CP. Combination of 
Quantitative ST Deviation and Troponin Elevation Provide Independent Prognostic and Therapeutic 
Information in Unstable Angina and Non-ST-Elevation Myocardial Infarction.  Am Heart J 2006 151:25-
31. 

54.  Morrow DA, Sabatine MS, Cannon CP, Murphy SA, Brennan M-L, Hazen SL, Braunwald E.  Concurrent 
evaluation of novel cardiac biomarkers in ACS: Myelopyroxidase, sCD40L, C-reactive protein and risk of 
death or recurrent ischemia in TACTICS-TIMI 18.  J Am Coll Cardiol 2006;47:196A. 

55.  Kugelmass AD, Sadanandan S, Lakkis N, Dibattiste PM, Robertson DH, Demopoulos LA, Gibson CM, 
Weintraub WS, Murphy SA, Cannon CP. Early invasive strategy improves outcomes in patients with 
acute coronary syndrome with previous coronary artery bypass graft surgery: A report from TACTICS-
TIMI 18. Crit Pathw Cardiol. 2006;5(3):167-72. 

56.  Morrow DA, Sabatine MS, Brennan ML, de Lemos JA, Murphy SA, Ruff CT, Rifai N, Cannon CP, Hazen 
SL. Concurrent Evaluation of Novel Cardiac Biomarkers in Acute Coronary Syndrome: Myeloperoxidase 
and Soluble CD40 Ligand and the Risk of Recurrent Ischemic Events in TACTICS-TIMI 18. Eur Heart J. 
2008:29:1096-102. 

 
 
 

ER-TIMI 19 
OBJECTIVE:  To evaluate the safety and feasibility of prehospital fibrinolysis with 
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OBJECTIVE:  To evaluate the safety and efficacy of the combination of eptifibatide 
and TNK among patients presenting with ST elevation myocardial infarction. 

 
1. Giugliano RP, Roe MT, Harrington RA, Gibson CM, Zeymer U, Van de Werf F, Baran KW, 

Hobbach H-P Woodlief LH, Hannan KL, Greenberg S, Miller J, Kitt MM, Strony J, MccCabe CH, 
Braunwald E, Califf RM, on behalf of the INTEGRITI Investigators.  Combination reperfusion 
therapy with eptifibatide and reduced-dose tenecteplase for ST-elevation myocardial infarction:  
Results of the Integrilin and tenecteplase in acute myocardial infarction (INTEGRITI) Phase II 
Angiographic Trial. J Am Coll Cardiol 2003;41:1251-1260. 

 
2. Roe MT, Giugliano RP, Harrington RA, Gibson CM, Strony J, Kitt MM, et al.  Giugliano RP, Roe MT, 

Zeymer U, Gibson CM, Fox NL, Greenberg S, Kitt MM, Strony JT, Braunwald E, Combination 
reperfusion therapy for acute myocardial infarction with eptifibatide and tenecteplase: design and 
methodology of the (integrilin tenecteplase for acute myocardial infarction) INTEGRITI trial.  Heart Drug. 
2001; 1: 5-13. 

29  



3. Zeymer U, Van de Werf F, Giugliano RP, Roe MT, Kitt M, Strony JT, Harrington RA, Braunwald E. 
Effects of facilitated percutaneous coronary intervention on myocardial perfusion and clinical outcome in 
patients treated with tenecteplase and eptifibatide for acute myocardial infarction. Eur Heart J. 2002;23 
(Suppl):255. 

4. Gibson CM, Murphy SA, Marble SJ, James D, Kalapanda R, Zeymer U, Kassel K, Giugliano RP.  
Combination therapy with eptifibatide and TNK is associated with an improved rate of dye entry into the 
myocardium (TIMI myocardial frame count) in ST elevation myocardial infarction (STEMI): An 
INTEGRITI substudy.  Circulation, 2002; 106(19):II-363. 

5. Gibson CM, Murphy SA, James D, Marble SJ, Wong GC, Kalapanda R, Kraimer N, Antman EM.  
Facilitated angioplasty is associated with an improvement in the number of frames required for dye to fill 
the myocardium (TIMI myocardial frame count) in ST segment elevation myocardial infarction (STEMI).  
Circulation 2002; 106(19):II-598. 

6. Gibson CM, Giugliano RP, Roe MT, Murphy SA, Green CL, Sabatine MS, Morrow DA, Schweiger MJ, 
Miklin JS, Krucoff M.  Impaired TIMI epicardial flow and myocardial perfusion grades are associated with 
increased time to ST segment recovery in ST segment elevation MI: An INTEGRITI substudy. 
Circulation 2002; 106(19):II-598. 

7. Rebeiz AG, Green CL, Johanson P, Giugliano RP, Harrington RA, Moliterno DJ, Roe MT, Newby LK, 
Crater SW, Langer A, Krucoff MW. ST-Segment Recovery with Combination Versus Stand-Alone 
Thrombolytic Therapy in ST-Segment Elevation Myocardial Infarction is Time-Dependent: Pooled Data 
from PARADIGM, IMPACT-AMI, GUSTO-V, INTEGRITI. Circulation 2003;108(Suppl IV):378. 

8. Gibson CM, Jennings LK, Murphy SA, Lorenz DP, Giugliano RP, Harrington  RA, Cholera S, Krishnan 
R, Califf RM, Braunwald E for the INTEGRITI Study Group.  Association between platelet receptor 
occupancy following eptifibatide (integrilin) therapy with patency, myocardial perfusion and ST segment 
resolution among patients with ST segment elevation myocardial infarction:  An INTEGRITI substudy.  
Circulation 2004;110:679-84. 

4. Gibson CM, Karha J, Giugliano RP, Roe MT, Murphy SA, Harrington RA, Green CL, Schweiger MJ, 
Miklin JS, Baran KW, Palmeri S, Braunwald E, Krucoff MD for the INTEGRITI Study Group.  Association 
of the timing of ST-segment resolution with TIMI Myocardial perfusion grade in acute myocardial 
infarction.  Am Heart J 2004;147:847-852. 

5. Roe MT, Green CL, Giugliano RP, Gibson CM, Baran K, Greenberg M, Palmeri ST, Crater S, Trollinger 
K, Hannan K, Harrington RA, Krucoff MW; INTEGRITI Investigators. Improved speed and stability of ST-
segment recovery with reduced-dose tenecteplase and eptifibatide compared with full-dose 
tenecteplase for acute st-segment elevation myocardial infarction. J Am Coll Cardiol. 2004;43(4):549-56. 

 
 
 

A to Z-TIMI 21 
OBJECTIVES:  
To determine if early aggressive treatment with simvastatin compared to standard 
therapy reduces major cardiac events at 1 year in high-risk acute coronary 
syndrome patients.   
 
To determine the safety and efficacy of enoxaparin compared to unfractionated 
heparin when given to patients with acute coroanry syndromes also receiving the 
GP IIb/IIIa inhibitor tirofiban. 
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PROVE IT-TIMI 22  
OBJECTIVE: To compare the efficacy of atorvastatin vs. pravastatin and the clinical 
efficacy of the antibiotic gatifloxacin vs. placebo in a 2 x 2 factorial design among 
patients presenting with unstable angina or non-Q-wave myocardial infarction. 
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ENTIRE-TIMI 23 
OBJECTIVE: To assess the safety and efficacy of enoxaparin as an adjunct to 
thrombolysis with or without GP IIb/IIIa therapy among patients presenting with ST 
elevation myocardial infarction. 
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FASTER-TIMI 24 
OBJECTIVE: To evaluate the efficacy and safety of reduced dose TNK-tPA in 
combination with tirofiban bolus and infusion compared to a control group of full 
dose TNK-tPA.   
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EXTRACT-TIMI 25 
OBJECTIVE: To evaluate the efficacy and safety of enoxaparin throughout the index 
hospitalization or unfractionated heparin for at least 48 hours in patients with ST-
elevation myocardial infarction scheduled to undergo fibrinolysis. 
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JUMBO-TIMI 26 
OBJECTIVE: To evaluate the efficacy and safety of prasugrel, a novel 
thienopyridine, compared to clopidogrel in patients underoing PCI 
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PROXIMATE-TIMI 27 
OBJECTIVE: To evaluate the safety and hemostatic effects of a monoclonal 
antibody to tissue factor in patients with stable coronary disease 
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CLARITY-TIMI 28 
OBJECTIVE: To assess the efficacy and safety of adding clopidogrel to a standard 
fibrinolytic regimen that includes aspirin. 
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segment elevation myocardial infarction receiving fibrinolytic therapy. Am J Cardiol 2008;101:1232-8. 

18. Gibson CM, Murphy SA, Kirtane AJ, Aroesty JM, Sabatine MS, Cannon CP, Braunwald E.  Effects of 
pre-treatment with clopidogrel on non-emergent percutaneous coronary intervention after fibrinolytic 
administration in ST elevation myocardial infarction:  A Clopidogrel as Adjustive Reperfusion Therapy  - 
Thrombolysis in Myocardial Infarction (CLARITY-TIMI) 28 study.  Am Heart J 2008;155:133-9. 

19. O’Donoghue M, Morrow DA, Cannon CP, Guo W, Murphy SA, Gibson CM, Sabatine MS.  Association 
Between Baseline Neutrophil Count, Clopidogrel Therapy, and Clinical and Angiographic Outcomes in 
Patients with ST-Elevation Myocardial Infarction Receiving Fibrinolytic Therapy. Eur Heart J 
2008;29:984-91. 

20. Sabatine MS, Hamdalla HN, Mehta SR, Fox KA, Topol EJ, Steinhubl SR, Cannon CP.Efficacy and 
safety of clopidogrel pretreatment before percutaneous coronary intervention with and without 
glycoprotein IIb/IIIa inhibitor use. Am Heart J 2008;155:910-7. 

21. Sabatine MS, Morrow DA, Higgins LJ, MacGillivray C, Guo W, Bode C, Rifai N, Cannon CP, Gerszten 
RE, Lee RT. Complementary roles for biomarkers of biomechanical strain ST2 and N-terminal 
prohormone B-type natriuretic peptide in patients with ST-elevation myocardial infarction. Circulation 
2008;117:1936-44. 

 
 

ADVANCE MI-TIMI 29 
OBJECTIVE: To evaluate the efficacy and safety of facilitated PCI following the 
combination of reduced dose TNK-tpa and eptifibatide compared to primary PCI 
with eptifibatide alone. 
 
1. ADVANCE MI Investigators.  Facilitated percutaneous coronary intervention for acute ST-

segment elevation myocardial infarction: Results from the prematurely terminated ADdressing 
the Value of facilitated ANgioplasty after Combination therapy or Eptifibatide monotherapy in 
acute Myocardial Infarction (ADVANCE MI) trial  Am Heart J  2005;150:116-22. 
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PROTECT-TIMI 30 
OBJECTIVE: To evaluate the angiographic efficacy of bivalirudin vs eptifibatide for 
coronary stenting.  
 
1. Gibson CM, Morrow DA, Murphy SA, Palabrica TM, Jennings LK, Stone PH, Lui HH, Bulle T, 

Lakkis N, Kovach R, Cohen DJ, Fish P, McCabe CH, Braunwald E for the TIMI Study Group:  A 
randomized trial to evaluate the relative protection against post-percutaneous coronary 
intervention microvascular dysfunction, ischemia and inflammation among anti-platelet and anti-
thrombotic agents  The PROTECT-TIMI 30 trial.  J Am Coll Cardiol 2006;47:2364-73. 

 
2. Gibson CM, Karmpaliotis D, Kosmidou I, Murphy SA, Kirtane AJ, Budiu D, Ray KK, Herrmann HC, 

Lakkis N, Kovach R, French W, Blankenship J, Lui HH, Palabrica T, Jennings LK, Cohen DJ, Morrow 
DA; TIMI Study Group. Comparison of effects of bare metal versus drug-eluting stent implantation on 
biomarker levels following percutaneous coronary intervention for non-ST-elevation acute coronary 
syndrome. Am J Cardiol 2006;97:1473-7. 

3. Kirtane AJ, Piazza G, Murphy SA, Budiu D, Morrow DA, Cohen DJ, Peterson E, Lakkis N, Herrmann 
HC, Palabrica TM, Gibson CM; TIMI Study Group. Correlates of bleeding events among moderate- to 
high-risk patients undergoing percutaneous coronary intervention and treated with eptifibatide: 
observations from the PROTECT-TIMI-30 trial. J Am Coll Cardiol 2006;47:2374-9. 

4. Gibson CM, Kirtane AJ, Morrow DA, Palabrica TM, Murphy SA, Stone PH, Scirica B, Jennings LK, 
Herrmann HC, Cohen DJ, McCabe CH, Braunwald E.  Association between Thrombolysis in Myocardial 
Infarction myocardial perfusion grade, biomarkers, and clinical outcomes among patients with moderate 
to high-risk acute coronary syndromes:  Observations from the PROTECT-TIMI 30 trial.  Am Heart J 
2006;152:756-61.  

 
 
 

TIMI 31 
OBJECTIVE: To evaluate the efficacy, safety, and pharmacokinetics of a novel 
fibrinolytic agent, BB-10153, in patients with ST-elevation myocardial infarction. 
 
1. Gibson CM, Zorkun C, Molhoek P, Zmudka K, Greenberg M, Mueller H, Wesdorp J, Louwerenburg 

H, Niederman A, Westenburg J, Bikkina M, Batty J, de Winter J, Murphy SA, McCabe CH. Dose 
escalation trial of the efficacy, safety, and pharmacokinetics of a novel fibrinolytic agent, BB-
10153, in patients with ST elevation MI: Results of the TIMI 31 trial. J Thromb Thrombolysis 
2006;22:13-21. 

 
 

ANTHEM-TIMI 32 
OBJECTIVE: To assess the efficacy and safety of anticoagulation with rNAPc2 in 
non-ST segment elevation acute coronary syndrome patients managed with an 
early invasive strategy. 
 
1. Giugliano RP, Wiviott SD, Stone PH, Simon DI, Schweiger MJ, Bouchard A, Leesar MA, Goulder 

MA, Deitcher SR, McCabe CH, Braunwald E.  Recombinant nematode anticoagulant protein C2 
(rNAPc2) in patients with non-ST-elevation acute coronary syndrome – the ANTHEM - TIMI 32 
trial.  J Am Coll Cardiol 2007;49:2398-407. 
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DISPERSE2-TIMI 33 
OBJECTIVE: To evaluate the safety, tolerability, and efficacy of AZD6140, an oral 
reversible ADP receptor antagonist, compared with clopidogrel in patients with 
non-ST segment elevation acute coronary syndrome. 
 
1. Cannon CP, Husted S, Harrington RA, Scirica BM, Emanuelsson H, Peters G, Storey RF; 

DISPERSE-2 Investigators. Safety, tolerability, and initial efficacy of AZD6140, the first reversible 
oral adenosine diphosphate receptor antagonist, compared with clopidogrel, in patients with 
non-ST-segment elevation acute coronary syndrome: primary results of the DISPERSE-2 trial. J 
Am Coll Cardiol 2007;50:1844-51. 

 
2. Cannon CP, Harrington RA, Mahaffey KW, Husted S, Storey RF, Sanders N, Peters G, Emanuelsson H. 

Clinical outcomes with AZD6140, an oral reversible ADP receptor antagonist, compared with clopidogrel 
in patients with acute coronary syndromes (ACS). J Am Coll Cardiol 2006;47:199A-200A. 

3. Husted S, Harrington RA, Cannon CP, Storey RF, Wickens M, Price D, Emanuelsson H. AZD6140, a 
reversible oral ADP receptor antagonist, does not increase risk of bleeding vs the thienopyridine 
clopidogrel in patients undergoing CABG surgery in the DISPERSE2 trial. Am J Cardiol 2006;S:521. 

4. Storey RF, Harrington RA, Husted S, Heptinstall S, Wilcox RG, Gurbel PA, Grande P, Sanders N, 
Peters G, Emanuelsson H, Cannon CP. AZD6140 yields addional suppression of platelet aggregation in 
patients with acute coronary syndromes previously treated with clopidogrel. J Am Coll Cardiol 
2006;47:204A. 

5. Emanuelsson H, Mahaffey KW, Harrington RA, Husted S, Storey RF, Sanders N, Peters G, Cannon CP. 
Can greater inhibition of platelet aggregation be tolerated? Evaluation of the bleeding risk of AZD6140 
compared with clopidogrel (CLOP) in patients with acute coronary syndromes (ACS). J Am Coll Cardiol 
2006;47:212A. 

6. Husted S, Storey RF, Harrington RA, Sanders N, Peters G, Emanuelsson H, Cannon CP. The effects of 
AZD6140, the first oral reversible ADP receptor antagonist, compared with clopidogrel on biochemical 
markers in patients with acute coronary syndromes (ACS). J Am Coll Cardiol 2006;47:200A. 

7. Storey RF, Husted S, Harrington RA, Heptinstall S, Wilcox RG, Peters G, Wickens M, Emanuelsson H, 
Gurbel P, Grande P, Cannon CP. Inhibition of platelet aggregation by AZD6140, a reversible oral P2Y12 
receptor antagonist, compared with clopidogrel in patients with acute coronary syndromes. J Am Coll 
Cardiol 2007;50:1852-6. 
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TITAN-TIMI 34 
OBJECTIVE: To evaluate initiation of eptifibatide in the emergency department 
versus at the time of percutaneous intervention for patients with ST-elevation 
myocardial infarction. 
 
1.  Gibson CM, Kirtane AJ, Murphy SA, Rohrbeck S, Menon V, Lins J, Kazziha S, Rokos I,    
 Shammas NW, Palabrica TM, Fish P, McCabe CH, Braunwald E. Early initiation of eptifibatide in 

the emergency department before primary percutaneous coronary intervention for ST-segment 
elevation myocardial infarction: Results of the time to integrilin therapy in acute myocardial 
infarction (TITAN) - TIMI 34 Trial. Am Heart J 2006;152:668-75. 

2. Gibson CM, Buros J, Ciaglo LN, Southard MC, Takao S, Harrigan C, Filopei J, Lew M, Marble SJ, 
Murphy SA, Cohen MG; TITAN-TIMI 34 Investigators.Impact of iodinated contrast injections on percent 
diameter coronary arterial stenosis and implications for trials of intracoronary pharmacotherapies in 
patients with ST-elevation myocardial infarction. Am J Cardiol 2007;100:13-7. 

 
 

PROMPT-TIMI 35 
OBJECTIVE: To evaluate novel protein markers of ischemia using proteomic testing 
in a prospective cohort of patients with stable coronary disease undergoing 
exercise stress testing. 
 
1. Sabatine MS, Morrow DA, de Lemos JA, Omland T, Desai MY, Tanasijevic M, Hall C, McCabe CH, 

Braunwald E.  Acute changes in circulating natriuretic peptide levels in relation to myocardial 
ischemia.  J Am Coll Cardiol 2004;44:1988-95. 

2. Sabatine MS, Liu E, Morrow DA, Heller E, McCarroll R, Wiegand R, Berriz GF, Roth FP, Gerszten RE. 
Metabolomic identification of novel biomarkers of myocardial ischemia. Circulation 2005;112:3868-75. 

 
 

MERLIN-TIMI 36 
OBJECTIVE: To evaluate a novel anti-ischemic agent, ranolazine, in patients with 
acute coronary syndromes. 

 
1. Morrow DA, Scirica BM, Karwatowska-Prokopczuk E, Skene A, McCabe CH, Braunwald E for the 

MERLIN-TIMI 36 Investigators.  Evaluation of a novel anti-ischemic agent in acute coronary 
syndromes:  Design and rationale for the Metabolic Efficiency with Ranolazine for Less Ischemia 
in Non-ST elevation acute coronary syndromes (MERLIN) – TIMI 36 trial.  Am Heart J  
2006;151:1186e1-9. 

2. Morrow DA, Scirica BM, Karwatowska-Prokopczuk E, Murphy SA, Budaj A, Varshavsky S, Wolff 
AA, Skene A, McCabe CH, Braunwald E.  Effects of ranolazine on recurrent cardiovascular 
events in patients with non-ST-elevation acute coronary syndromes.  The MERLIN-TIMI 36 
randomized trial.  JAMA 2007;297:1775-83. 

 
3. Scirica BM, Morrow DA, Hod H, Murphy SA, Belardinelli L, Hedgepeth CM, Molhoek P, Verheugt FWA, 

Gersh BJ, McCabe CH, Braunwald E.  Effect of ranolazine, an antianginal agent with novel 
electrophysiological properties, on the incidence of arrhythmias in patients with non-ST-segment 
elevation acute coronary syndrome: Results from the Metabolic Efficiency with Ranolazine for Less 
Ischemia in Non ST-Elevation Acute Coronary Synrome Thrombolysis in Myocardial Infarction 36 
(MERLIN-TIMI 36) randomized controlled trial.  Circulation 2007;116:1647-52. 

4. Bonaca MP, Scirica BM, Sabatine MS, Dalby A, Spinar J, Melanson S, Jarolim P, Morrow DA. 
Prospective evaluation of the prognostic implications of low level elevation of cardiac troponin using a 
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