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CHAPTER 1 

BACKGROUND AND STUDY CHRONOLOGY 

1.1 INTRODUCTION 

The study investigators plan to examine major issues regarding the 

management of patients with unstable angina and non-Q-wave myocardial infarction 

(MI). Since 1984, the TIMI Research Group has actively investigated thrombo-

lytic therapy in patients with Q-wave MI.  The initial decision to evaluate 

thrombolytic therapy in patients with Q-wave MI resulted from (a) evidence that 

occlusive coronary thrombosis is the cause of this condition1, (b) the 

availability of effective thrombolytic agents2-4  and (c) the concept that infarct 

size can be limited5, 6 . 

Although prior TIMI studies--and almost all other studies of thrombolytic 

therapy for MI--have been conducted in patients with ST-segment elevation, it 

is possible that the factors which accounted for the successful outcome in this 

group may also apply to patients who present with ST-segment depression, many 

of whom develop a non-Q-wave MI.  Thrombosis is frequently the cause of the 

latter condition7, and the long-term outcome after a non-Q-wave MI is as serious 

as that after a Q-wave MI8. Since coronary thrombosis is now recognized to be 

present and of etiologic importance in many cases of unstable angina as well9-11, 

a test of the hypothesis that thrombolysis will also be of value in this group 

is timely and appropriate. Nevertheless, the prospects of a beneficial effect 

in these two groups of patients must be balanced against the possible harmful 

effects and not inconsiderable expense of thrombolytic therapy. 

Equal in importance to defining the role of thrombolytic therapy is the 

choice between routine early angiography, followed by revascularization with 

either percutaneous transluminal coronary angioplasty (PTCA)12, 13 or coronary 

artery bypass grafting (CABG)14, 15, and angiography performed only when ischemia 

is persistent or readily provokable.  In most institutions with facilities for 

catheterization, it is current practice to perform angiography early and 

routinely in most patients with unstable angina; in hospitals without 

catheterization facilities (in which the majority of patients are treated), 

physicians must decide whether to transfer such patients to another facility for 

angiography and possible revascularization or to initiate management without 

angiographic data. In the recently completed Veterans Administration study of 

unstable angina16, catheterization followed by CABG was found to be of value in 



 

1-2 

patients with impaired left ventricular function; however, in most cases, only 

limited data are available on which to base this difficult decision. 

1.2 BACKGROUND 

The myocardial ischemic syndromes, which account for a large portion of the 

annual mortality and morbidity from all causes in industrialized countries, 

encompass a wide clinical-pathologic spectrum. At one end of this spectrum are 

patients with chronic stable angina. When studied by coronary arteriography, 

such patients usually have obstructive atherosclerotic disease with no evidence 

of fresh thrombosis17. At the other end of the spectrum are patients with acute 

MI who present with a discrete episode of prolonged chest pain accompanied by 

persistent ST- segment elevation.  Such patients have a high incidence of 

thrombotic coronary artery occlusion1, and the early intravenous administration 

of thrombolytic agents has been shown to reestablish perfusion, limit the extent 

of left ventricular dysfunction18-20, and reduce both early (in-hospital)21 and 

late (1-year) mortality22, 23 in this group. 

1.2.1 Non-Q-Wave MI and Unstable Angina 

Patients with non-Q-wave MI and unstable angina fall between these two 

extremes. In the days and weeks following the onset of their disorder, their 

prognosis for survival is better than that of patients with Q-wave MI but worse 

than that of patients with stable angina8, 24, 25. Some patients with unstable 

angina progress to acute MI, and some of those with non-Q-wave infarction 

experience an unstable course with reinfarction8, 26. Although others recover 

from the acute episode without subsequent infarction or reinfarction, they 

frequently have severe obstructive coronary artery disease and may be left with 

severe chronic stable angina27. 

Once the results of creatine kinase (MB fraction) measurements and serial 

ECGs are available, the identification of patients experiencing non-Q-wave MI 

is relatively simple.  Identification of patients experiencing unstable angina 

is more difficult, since numerous definitions of the condition have been 

offered. There is agreement, however, on two important features of unstable 

angina. First, ischemia usually develops at rest or is precipitated by minimal 

exertion; this differs from chronic stable angina, in which most ischemic 

episodes are precipitated by physical exertion or strong emotion and the 

resultant increase in myocardial oxygen demand17. Second, ischemia is often 

associated with transient ST-segment depression or elevation, in contrast to the 
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persistent ST-segment elevation characteristic of patients who develop Q-wave 

infarction. 

1.2.2 Coronary Artery Thrombosis in Non-Q-Wave MI and Unstable Angina 

It has been observed (albeit in small numbers of patients) that unlike 

patients with chronic stable ischemia, patients with unstable angina or non-Q-

wave MI frequently have a thrombus in a major coronary artery9, 10.  The incidence 

of thrombosis detected by angiogram has been reported to be as high as 71% in 

patients with unstable angina28, 29 and as high as 88% in patients with non-Q-wave 

MI7. In both groups, coronary arteriographic findings30 and angioscopic obser-

vations at operation9 indicate that the occlusion may be subtotal, that early 

partial spontaneous lysis may occur, and/or that the area distal to the total 

occlusion may have sufficient collateral blood flow to prevent or limit the 

development of necrosis31. Samples of peripheral blood obtained from patients 

with unstable angina have shown increased levels of thromboxane B2 and 

fibrinopeptide A, suggesting the presence of intravascular thrombosis32. Thus, 

although angiographic evidence of thrombosis is not as frequently observed in 

these patients as in those with Q-wave MI, there is abundant evidence that 

thrombus plays a major role in the pathogenesis of unstable angina in many 

patients. 

The development of ischemia at rest or with minimal exertion in patients 

with unstable angina is consistent with the hypothesis that a sudden reduction 

in oxygen supply rather than an increase in oxygen demand is the cause.  The 

finding that aspirin improves the long-term prognosis in patients with unstable 

angina33, 34 is also consistent with the hypothesis that coronary thrombosis, which 

causes total or subtotal occlusion, is of etiologic importance in this group. 

1.2.3 Magnitude of the Problem 

The number of persons with unstable angina or non-Q-wave MI would be 

difficult to quantitate, but it is enormous.  National summaries of hospital 

records indicate that these two conditions are responsible for the hospitaliza-

tion of over 1 million individuals per year (750,000 with unstable angina and 

250,000 with non-Q-wave MI)35. These summary data for non-Q-wave MI are in 

accord with findings in the Multicenter Investigation of Limitation of Infarct 

Size (MILIS), in which a careful distinction was made between Q-wave and non-Q-

wave MI. Non-Q-wave MI accounted for 30% of all infarcts, a proportion found 

in other studies as well36. Projected rates of complications based on these 

totals indicate that during the initial hospital stay, unstable angina causes 
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approximately 70,000 infarctions and 30,000 deaths; non-Q-wave MI causes 

approximately 12,500 deaths. 

1.2.4 Conventional Therapy of Unstable Angina and Non-Q-Wave MI 

Initial conventional therapy for unstable angina consists of bed rest, 

oxygen, nitrates, beta blocking agents, calcium antagonists,37, 39, and aspirin33, 

34. The use of heparin has also been recently shown to be effective40. In many 

tertiary care hospitals, angiography followed by PTCA is frequently performed, 

whereas in community hospitals patients are often managed without angiography.

 At present, patients with non-Q-wave MI are usually treated in the same 

way patients with Q-wave MI were treated prior to the advent of thrombolytic 

therapy. Thrombolytic therapy is not routinely employed, although knowledge of 

the role of thrombosis in some patients with this condition7 has raised the 

possibility that this approach may be helpful. Although the early prognosis is 

favorable, awareness that the longer-term prognosis is as serious as that 

following Q-wave MI8 has led to increasing use of followup coronary angiography 

to identify patients for whom PTCA or CABG may be useful36. Whether or not 

revascularization improves prognosis in these patients has not been established. 

1.2.5 Thrombolytic Therapy for Unstable Angina and Non-Q-Wave MI

 In contrast to the large number of studies evaluating thrombolysis in 

patients with Q-wave MI, information is limited regarding the effects of 

thrombolytic therapy in patients with unstable angina or non-Q-wave MI.  An 

early study by Lawrence41 suggested that streptokinase therapy was beneficial in 

patients with unstable angina, but only 40 patients were studied.  In a 

subsequent angiographic study, Rentrop et al42 reported that infusion of 

streptokinase had no effect on the angiographic appearance of nonobstructive 

coronary artery lesions.  Others have reported minimal28 or moderate7 angiographic 

improvement following intracoronary infusion of streptokinase using qualitative 

measurements. Ambrose et al found no significant change in the percent diameter 

stenosis of subtotal coronary artery lesions after infusion of streptokinase43. 

A recent study from Japan11 indicated some benefit with intracoronary 

urokinase therapy in patients with unstable angina who underwent catheterization 

during an episode of pain. 

Reports of results with t-PA have been somewhat more favorable than those 

with streptokinase. In a randomized study of 24 patients, Gold et al observed 

less angiographic evidence of thrombus and less recurrent angina following a 12-
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hour infusion of t-PA; all patients also received full-dose heparin therapy44; 

however, significant bleeding was encountered. Nicklas et al found no 

difference in clinical outcome among patients randomly assigned to either 

placebo or t-PA in a study in which all patients received aspirin and heparin. 

There was a slight improvement in pacing threshold for the t-PA-treated group, 

which was more marked in patients with angiographically visible thrombi45. 

In summary, previous studies of thrombolytic therapy for unstable angina 

and non-Q-wave MI are limited in number and size.  In aggregate, the results 

suggest a benefit (which may be less than that for Q-wave MI), but the 

significance of this benefit and its relation to the risks and costs of therapy 

remain to be determined. 

1.2.6 The Risk of Stroke with t-PA Therapy

 The relationship between the potential beneficial effects of t-PA therapy 

for unstable angina or non-Q-wave MI and the potential for stroke must be 

evaluated. In the prior TIMI studies of Q-wave MI, a 150-mg dose of t-PA caused 

an unacceptable 1.6% incidence of stroke46; however, a reduction in dose to 100 

mg lowered this rate to 0.6%47, which is balanced by a reported incidence of 

nonhemorrhagic stroke of approximately 1.0% in patients with MI not receiving 

thrombolytic therapy48. 

In T3, an even lower dose of t-PA is used (0.8 mg/kg not to exceed 80 mg), 

so that a lower rate of hemorrhagic stroke would be expected than with the 100-

mg dose. Furthermore, unstable angina and non-Q-wave MI are associated with a 

small risk of stroke in the absence of t-PA therapy because of progression to 

MI (or reinfarction) and because of the frequent performance of angiography, 

PTCA, and CABG, each of which increases this risk, albeit slightly.  On careful 

evaluation in the MILIS study, four of 188 patients with ischemic chest pain and 

ST-segment depression on the initial ECG suffered a stroke (2.1%). These 

patients were comparable to those who will be enrolled in T3. Thus, the rate 

of hemorrhagic stroke resulting from the reduced dose of t-PA may be offset by 

a reduction in the rate of nonhemorrhagic stroke seen without thrombolytic 

therapy. 

1.2.7 Angiography Following Unstable Angina and Non-Q-Wave MI 

In both of these conditions, the value of routine, early coronary 

angiography followed by PTCA and/or CABG is still unclear.  The balance between 

the potentially beneficial effects of revascularization and the risks and costs 
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of angiography followed by revascularization (if appropriate) is unknown. 

Because definitive evidence is lacking, clinical approaches to such patients 

have been inconsistent. In centers with catheterization facilities, early 

angiography (often followed by PTCA or CABG) is frequently carried out, 

regardless of the patient's clinical course. In centers that lack these 

facilities, patients may be transferred for routine angiography only if a 

specific indication arises, such as persistence of symptoms despite maximal 

medical therapy or a markedly positive exercise tolerance test (ETT) prior to 

hospital discharge. The information required to determine the most appropriate 

course of action for a given patient is not yet available. 

1.2.8 Potential Contribution of T3 

These crucial questions about the management of unstable angina and non-Q-

wave MI--i.e., the value of t-PA, and t-PA plus heparin, as well as the need for 

early routine angiography followed by revascularization (given the suitable 

coronary anatomy) are of immense importance in terms of mortality, morbidity, 

and costs of health care and can be answered only by means of a multicenter 

study involving a large number of patients.  Furthermore, patients must be 

studied during the acute illness; t-PA therapy, which is associated with some 

risk, must be administered, and patients and their physicians must agree to the 

protocol by which patients will be randomly assigned to undergo angiography, 

followed (if appropriate) by revascularization. 

1.3 PRELIMINARY STUDY 

1.3.1 Pilot Study of t-PA and Heparin Therapy for Unstable Angina 

In preparation for the T3 trial, a pilot study to evaluate the use of t-PA 

and/or heparin in 400 patients with unstable angina was initiated in July, 1988. 

The purpose of this study was to determine whether t-PA and/or heparin, when 

added to conventional therapy for unstable angina, would reduce the incidence 

of an unfavorable outcome.  Unfavorable outcome was defined as follows: death, 

stroke, MI, failure of medical therapy, or Holter evidence of myocardial 

ischemia within six weeks. While the study was in progress, data indicating 

the value of heparin was published40 so the protocol was altered to include 

routine heparin therapy. It should be emphasized that the pilot study will not 

answer the primary management questions which will be addressed by T3.  Since 

angiograms were not required, there will be no information about the effect of 

t-PA on coronary artery angiographic findings.  Most importantly, the pilot 
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study was not designed to address the issue of routine, early angiography nor 

did it include patients with non-Q-wave MI. 

1.4 T3 CHRONOLOGY (Table 1) 

In December 1987, TIMI II investigators agreed to conduct an additional 

study. Planning meetings were held in 1988 by the TIMI II investigators with 

the aim of preparing an RO1 application to the National Heart, Lung and Blood 

Institute. A review meeting regarding the application was held with NHLBI 

officials in April 1988. 

The Principal Investigators of the participating centers (Clinical Centers, 

Radiographic Core Laboratory, Radionuclide Core Laboratory, ECG Core Laboratory 

and Coordinating Center), formed the Planning Committee to develop the detailed 

protocol. 

An RO1 application was submitted to the NHLBI on June 1, 1988. 

A reverse site visit with NHLBI Clinical Trials Review Committee was held 

in November 1988. 

In April 1989, the T3 grant was awarded. 

In June 1989, a separate RO1 grant was awarded to the University of Vermont 

to establish a Coagulation Core Laboratory for T3. 

The commencement date for T3 was September 15, 1989. 

1.5 References

 1. DeWood MA, Spores J, Notske R, Mouser LT, Burrough R, Golden HS, Lang HT. 

Prevalence of total coronary occlusion during early hours of transmural 

myocardial infarction: N Engl J Med 303:897, 1980.

 2. Markis JE, Malagold M, Parker JA, Silverman KJ, Bany WH, Als AV, Paulin S, 

Grossman WG, Braunwald E. Myocardial salvage after intracoronary 

thrombolysis with streptokinase in acute myocardial infarction. N Engl J 

Med 305:777, 1981.

 3. Chesebro JH and TIMI Investigators.  Thrombolysis in Myocardial Infarction 

(TIMI) Trial, Phase I: A comparison between intravenous tissue plasminogen 

activator and intravenous streptokinase. Clinical findings through 

hospital discharge. Circulation 76:142, 1987. 

4. Bode C, Schoenermark S, Schuler G, Zimmermann R, Schwarz F, Kuebler W. 

Efficacy of intravenous prourokinase and a combination of prourokinase and 

urokinase in acute myocardial infarction. Am J Cardiol 61:971, 1988. 



 

 

1-8

 5. Braunwald E, and Maroko PR.  The reduction of infarct size - an idea whose 

time (for testing) has come. Circulation 50:206, 1974. 

6. Laffel GL, Braunwald E.  Thrombolytic Therapy.  A new strategy for the 

treatment of acute myocardial infarction. N Engl J Med 311:710, 1984.

 7. Mandelkorn JB, Wolf NM, Singh S, Schecter JA, Kersh RI, Rodgers DM, Workman 

MB, Bentivoglio LG, LaPorte SM, Meister SG. Intracoronary thrombus in 

nontransmural myocardial infarction and in unstable angina pectoris.  Am 

J Cardiol 52:1, 1983.

 8. Stone PH, Raabe DS, Jaffe AS, Gustafson N, Muller JE, Turi ZG, Rutherford 

JD, Poole WK, Passamani E, Willerson JT, Sobel BE, Robertson T, Braunwald 

E, for the MILIS Group.  Prognostic significance of location and type of 

myocardial infarction: Independent adverse outcome associated with 

anterior location. J Am Coll Cardiol 11:453, 1988. 

9. Sherman T, Litvack F, Grundfest W, Lee M, Hickey A, Chanx A, Kass R, 

Blanche C, Martoff J, Morgentern L, Ganz W, Swan HJC, Forrester J. 

Coronary angioscopy in patients with unstable angina pectoris.  N Engl J 

Med 315:913, 1986. 

10. Rehr RB, DiSciassio G, Cowley MJ. Thrombosis in unstable angina: 

Angiographic aspects. Cardiovascular Clinics 18(I):183, 1987. 

11. Gotoh K, Minamino T, Katoh O, Hamano Y, Fukui S, Hori M, Kusuoko H, Mishima 

M, Inoue M, Kamada T.  The role of intracoronary thrombus in unstable 

angina: Angiographic assessment and thrombolytic therapy during ongoing 

anginal attacks. Circulation 77:526;1988. 

12. Faxon DP, Detre K, McCabe CH, Fisher L, Holmes DR, Cowley MJ, Bourassa MG, 

Van Raden M, and Ryan TJ. Role of PTCA in the treatment of unstable 

angina. Am J Cardiol 53:181C, 1983. 

13. De Feyter PJ, Serruys PW, Van den Brand M, Balakumaran K, Mochtar B, Soward 

AL, Arnold AER, and Hugenholtz PG. Emergency coronary angioplasty in 

refractory unstable angina. N Engl J Med 313:342, 1985. 

14. Rahimtoola SH, Nunley D, Grunkemeir G, Tepley J, Lambert L, and Starr A. 

Ten-year survival after coronary bypass surgery for unstable angina. N 

Engl J Med 308:676, 1986. 

15. McCormick J, Schick EC, McCabe CH, Kronmal RA, and Ryan TJ.  Determinants 

of operative mortality and long-term survival in patients with unstable 

angina. The CASS experience. J Thorac Cardiovasc Surg 89:683, 1985. 



 

1-9 

16. Luchi RJ, Scott SM, Deupree RH, and the Principal Investigators and Their 

Associates of Veterans Administration Cooperative Study No. 28.  Comparison 

of medical and surgical treatment for unstable angina pectoris.  N Engl J 

Med 316:977, 1987. 

17. Rutherford JD, Braunwald E, Cohn PF.  Chronic Ischemic Heart Disease. In: 

Braunwald E, ed.  Heart Disease. A Textbook of Cardiovascular Medicine. 

Philadelphia: W.B. Saunders Company, pp 1314-1378, 1988. 

18. Sheehan FH and TIMI Investigators. The effect of intravenous thrombolytic 

therapy on left ventricular function: A report on tissue plasminogen 

activator and streptokinase from the Thrombolysis in Myocardial Infarction 

(TIMI Phase I) Trial. Circulation 75:817, 1987. 

19. Ritchie JL, Davis KB, Williams D, Caldwell J, Kennedy JW.  Global and 

regional left ventricular function and tomographic radionuclide perfusion: 

The Western WAshington Intracoronary Streptokinase in Myocardial Infarction 

Trial: Circulation 70:867, 1984. 

20. Simoons ML, Serruys PW, Van der Brand M, Res J, Verheugt F, Krauss XH, 

Remme WA, Bar F, de Zwaan C, Van Der Laarse A, Vermeer F, Lubson J. Early 

thrombolysis in acute myocardial infarction:  Limitation of infarct size 

and improved survival. J Am Coll Cardiol 7:H7, 1986. 

21. Gruppo Italiano Per Lo Studio Della Streptochinasi Nell' Infarcto 

Miocardico (GISSI): Effectiveness of intravenous thrombolytic treatment 

in acute myocardial infarction. Lancet 1:397, 1986. 

22. Piccolo E, and Co-Investigators: In-hospital results and one-year follow-

up of the GISSI trial. G. Ital. Cardiol 17:20, 1987. 

23. Kennedy JW, Ritchie JL, Davis DB, Stadius ML, Maynard C, Fritz JK.  The 

Western Washington randomized trial of intracoronary streptokinase in acute 

myocardial infarction - A 12-month follow-up report.  N Engl J Med 

312:1073, 1985. 

24. Gazes PC, Mobley EM Jr., Faris HM Jr., Duncan RC, Humphries GB.  Pre-

infarction (Stable) angina - a prospective study: Ten year follow-up. 

Prognostic significance of electrocardiographic changes.  Circulation 

48:331, 1973. 

25. Mulcahy R, Awadhi AHA, de Buitleor M, Tobin G, Johnson H, Contoy R. 

Natural history and prognosis of unstable angina.  Am Heart J 109:753, 

1985. 



 

1-10 

26. Gottlieb SO, Weisfeldt ML, Ouyang P, Mellits D, Gerstenblith G. Silent 

ischemia as a marker for early favorable outcomes in patients with unstable 

angina. N Engl J Med 314:1214, 1986. 

27. Roberts KB, Califf RM, Harrell FE Jr., Lee KL, Pryor DB, Rosati RA.  The 

prognosis for patients with new-onset angina who have undergone cardiac 

catheterization. Circulation 67:681, 1983. 

28. Vetrovec GW, Leinbach RC, Gold HR, Cowley MJ. Intracoronary thrombolysis 

in syndromes of unstable ischemia: angiographic and clinical results.  Am 

Heart J 104:946, 1982. 

29. Capone G, Wolf NM, Meyer B, Meister SG.  Frequency of intracoronary filling 

defects by angiography in unstable angina pectoris at rest.  Am J Cardiol 

56:403, 1985. 

30. Fischl S, Gorlin R, Herman MV. The intermediate coronary syndrome. 

Clinical angiographic, and therapeutic aspects.  N Engl J Med 228: 1193, 

1973. 

31. DeWood MA, Stifter WF, Simpson CS, et al.  Coronary arteriographic findings 

soon after non-Q-wave myocardial infarction.  N Engl J Med 315:415, 1986. 

32. Hirsh PD, Hillis LD, Campbell WB, Firth BG, Willerson JT.  Release of 

prostaglandins and thromboxane into the coronary circulation in patients 

with ischemic heart disease. N Engl J Med 304:685, 1981. 

33. Lewis HD, Davis JW, Archibald DG, Steinke WE, Smitherman TC, Doherty JE, 

III, Schnaper HW, LeWinter MM, Linares E, Pousef JM, Sabhawal SC, Chester 

E, De Mots H. Protective effects of aspirin against acute myocardial 

infarction and death in men with unstable angina. N Engl J Med 309:396, 

1983. 

34. Cairns JA, Gent M, Singer J, Finnie KJ, Froggat GM, Holder DA, Jablonsky 

G, Kostak WJ, Melendex LJ, Myers MG, Sackett DL, Sealey BJ Tansey PH 

Aspirin, sulfinpyrazone, or both in unstable angina.  Results of a Canadian 

multicenter trial. N Engl J Med 313:1369, 1985. 

35. Vital and Health Statistics. Detailed Diagnosis and Procedures for 

Patients Discharged from Short Stay Hospitals. Published by US Department 

of Health and Human Services, Public Health Service, National Center for 

Health Statistics, Hyattsville, MD.  April 1987. Data from National Heart 

Survey, Series 13, #90. 

36. Gibson RS. Non-Q-wave myocardial infarction:  Diagnosis, prognosis, and 

management. Current Problems in Cardiology, Vol XIII, No 1, 1988. 



 

  

 

1-11 

37. Muller JE, Turi ZG, Pearle DL, Schneider JF, Seifas DH, Morrison J, Stone 

PJ, Rude RE, Rosner B, Sobel BE, Tate C, Scheiner E, Roberts R, Hennekens 

CH, Braunwald E. Nifedipine and conventional therapy for unstable angina 

pectoris: A randomized double-blind comparison.  Circulation 69:728, 1984. 

38. Theroux P, Taeymans Y, Morisette D, Bosch X, Pelletier GB, Waters DD.  A 

randomized study comparing propranolol and diltiazem in the treatment of 

unstable angina. J Am Coll Cardiol 5:717, 1985. 

39. Curfman GD, Heinsimer JA, Lozner EC, Fung H. Intravenous nitroglycerine 

in the treatment of spontaneous angina pectoris: A prospective randomized 

trial. Circulation 67:276, 1983. 

40. Theroux P, Ouimet H, McCans J, Latour JG, Joly G, Levy G, Pelletier E, 

Juneau M, Stasiak J, deGuise G et al. Aspirin, Heparin or both to treat 

Unstable Angina. N Engl J Med 319:1105, 1988. 

41. Lawrence JB, Shepard JT, Bone I, Rogen AS, Fulton WFM.  Fibrinolytic 

therapy in unstable angina pectoris - a controlled clinical trial.  Thromb 

Res 17:767, 1980. 

42. Rentrop P, Blanke H, Karsch KR, Kaiser H, Kostering H, Leitz K. Selective 

intracoronary thrombolysis in acute myocardial infarction and unstable 

angina pectoris. Circulation 63:307, 1981. 

43. Ambrose JA, Hjemdahl-Monsen C, Borrico S, Sherman W, Cohen M, Gorlin R, 

Fuster V. Quantitative and qualitative effects of intracoronary streptoki-

nase in unstable angina and non-Q wave infarction.  J Am Coll Cardiol 

9:1156, 1987. 

44. Gold HK, Johns JA, Leinbach RC, Yasuda T, Grossbard E, Zusman R, Collen D. 

A randomized, blinded, placebo-controlled trial of recombinant tissue-type 

plasminogen activator in patients with unstable angina.  Circulation 

75:1192, 1987. 

45. Nicklas JM, Topol EJ, Kander N, Walton JA, Gorman L, Pih B.  Randomized 

double-blind placebo-controlled trial of t-PA in unstable angina (abstr) 

Circulation IV-305, 1987. 

46. TIMI Operations Committee, Braunwald E, Knatterud G, Passamani E, Robertson 

TL. Announcement of Protocol Change in Thrombolysis in Myocardial 

Infarction (TIMI) Trial (letter). JACC 9:467, 1987. 

47. TIMI Operations Committee, Braunwald E, Knatterud GL, Passamani E, 

Robertson TL. Update from the Thrombolysis in Myocardial Infarction (TIMI) 

Trial (letter). JACC 10:970, 1987 



1-12 

48. Thompson P, Robinson JS. Stroke after acute myocardial infarction: 

Relation to infarct size. Brit Med J 2:457, 1978. 



1-13 

December 1987 -

April 1988 -

June 1988 -

November 1988 -

April 1989 -

June 1989 -

September 1989 -

October 1989 -

June 1990 -

October 1990 -

TABLE 1-1 

T3 CHRONOLOGY 

Consensus reached by TIMI II investigators to pursue additional
study. 

Review meeting with NHLBI officials regarding application 

R01 application submitted to NHLBI 

Reverse site visit with NHLBI Clinical Trials Review Committee 

T3 awarded to Brigham and Women's Hospital and Maryland
Medical Research Institute 

R01 grant awarded to University of Vermont for Coagula-
tion Core Laboratory 

Orientation and Training Session for T3 

Initiation of patient recruitment for T3A and T3B 

Selection of additional Clinical Centers for T3B 

Completion of recruitment for T3A 



Draft 12/12/90 

T3 MANUAL OF OPERATIONS 

TABLE OF CONTENTS 

CHAPTER PAGE

 1 BACKGROUND AND STUDY CHRONOLOGY 

1.1 Introduction 1-1 

1.2 Background 1-2 

1.2.1 Non-Q-Wave MI and Unstable Angina 1-3 
1.2.2 Coronary Artery Thrombosis in Non-Q-

Wave MI and Unstable Angina 1-4 
1.2.3 Magnitude of the Problem 1-5 
1.2.4 Conventional Therapy of Unstable

Angina and Non-Q-Wave MI 1-5 
1.2.5 Thrombolytic Therapy for Unstable

Angina and Non-Q-Wave MI 1-6 
1.2.6 The Risk of Stroke with t-PA Therapy 1-7 
1.2.7 Angiography Following Unstable Angina

and Non-Q-Wave MI 1-8 
1.2.8 Potential Contribution to T3 1-8 

1.3 Preliminary Study 1-9 

1.3.1 Pilot Study of t-PA and Heparin Therapy
for Unstable Angina 1-9 

1.4 T3 Chronology (Table 1) 1-9 

1.5 References 1-10 

Table 1-1 T3 Chronology 1-17 


	CHAPTER 1 BACKGROUND AND STUDY CHRONOLOGY 
	1.1 INTRODUCTION 
	1.2 BACKGROUND 
	1.2.1 Non-Q-Wave MI and Unstable Angina 
	1.2.2 Coronary Artery Thrombosis in Non-Q-Wave MI and Unstable Angina 
	1.2.3 Magnitude of the Problem 
	1.2.4 Conventional Therapy of Unstable Angina and Non-Q-Wave MI 
	1.2.5 Thrombolytic Therapy for Unstable Angina and Non-Q-Wave MI
	1.2.6 The Risk of Stroke with t-PA Therapy
	1.2.7 Angiography Following Unstable Angina and Non-Q-Wave MI 
	1.2.8 Potential Contribution of T3 

	1.3 PRELIMINARY STUDY 
	1.3.1 Pilot Study of t-PA and Heparin Therapy for Unstable Angina 

	1.4 T3 CHRONOLOGY (Table 1) 
	1.5 References




