
What Did You Know And  

When (And How) Did You Know It? 

The Evolution Of A Treatment Standard For Non-ST Elevation MI 

John Coyle, M.D. 

October 21, 2009 

What Did You Know? 



Homer Simpson 



Pt Beliefs- Elective PCI 



Prostate Ca Rx Choice 

www.cardioscience.net 



02. Blindfolded Juggler 



14b. Non-Thrombotic Tpn 

Mechanisms 

Nonthrombotic Causes and Presumed Mechanism for Elevated  
Cardiac Troponin Level 

Jeremias A, et al. Ann Int 
Med 142:786, 2005. 



Whyte G  et al. Impact of marathon running on cardiac structure and function in recreational runners. Clinical Science (2005) 

108: 73–80. 

“Detectable increases in biomarkers of cardiac injury are indicative of injury to the myocardium, but 

elevations are not synonymous with an ischemic mechanism of injury. Therefore, increases do not now 

and did not in the past mandate a diagnosis of myocardial infarction.”                                        Jaffe AS et 

al. Circulation 102 (2000):1216-1220. 



Bucciarelli-Ducci C et al. Coronary Artery Disease 15:499-504, 2004. 16. Outcome: ER-Tpn-Cath 



15. Tpn: ACS vs Other 

Alcalai R, et al. Arch IM 167:276, 2007. Hadassah-Hebrew University Medical Center, Jerusalem. 



15a. Tpn: Survival 

Alcalai R, et al. Arch IM 167:276, 2007. Hadassah-Hebrew University Medical Center, Jerusalem. 

Survival In 615 Consecutive Hospitalized Patients With Elevated Troponin T 

According To Diagnosis 

The findings suggest that "troponin level probably 

should serve as an indicator of a critical state of a 

noncardiac condition," they write. Often in their study 

"the troponin test was performed as a 'screening' test 

for a patient with deteriorating health, and as such it is 

only a marker of multiorgan failure and poor 

prognosis. We think this attitude should be 

discouraged because it may lead to inappropriate 

treatment and interventions."  

"Our results strengthen the fact that even in a 

diagnostic test with a known excellent sensitivity and 

specificity, to ignore the pretest probability, namely the 

clinical evaluation, results in a high rate of 

misdiagnosis."  

Dr. James De Lemos (Southwestern Medical Center), 

who was not involved in the study, observed that 

treatment guidelines that call for antithrombotics and 

other ACS-appropriate interventions when troponins 

are elevated can be misinterpreted—they are 

supposed to apply only to patients who also have a 

clinical presentation that indicates ACS. It's that group 

in whom the test is most useful, "not in broad groups 

of sick patients, because we don't know yet what to do 

with those tests.“ 
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Studies Favoring Routine 

Early Invasive Strategy 

Studies Favoring/Allowing 

Selective Invasive Strategy 

TACTICS-TIMI 18 VANQUISH 

TIMI IIIB 

ICTUS 

   Enrollment:  2001-2003 

   Size:  1200 pts 

   Follow-up: 4 years 

FRISC II 

   Enrollment: 1996-1998 

   Size:  2457 pts 

   Follow-up: 5 years 

RITA-3 

   Enrollment: 1997-2001 

   Size:  1810 pts 

   Follow-up: 5 years 

ACC/AHA 2007 Guidelines for the Management of 

Patients With Unstable Angina/Non-ST-Elevation 

Myocardial Infarction  
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ICTUS: Revascularization During Initial Hospitalization 
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FRISC-II:  5-Year Outcomes 

Death + MI 

MI 

Death 

ICTUS:  3 and 4-Year Outcomes 

Death + MI+ Angina 

Hospitalization 
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FRISC II and ICTUS: Revascularization During Initial 

Hospitalization 
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ICTUS: Revascularization During Initial Hospitalization 
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ICTUS: Randomization 
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FRISC II and ICTUS: Early and Late Revascularization 
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Addition Of Choice And Game Theory 



Califf-1 

Nash Equilibrium 

In Game Theory, a set of 

strategies, one for each player, 

such that no player has an 

incentive to unilaterally 

change his action. Players are 

in equilibrium if a change in 

strategies by any one of them 

would lead that player to earn 

less than if he remained with 

his current strategy. 



Califf-2 



Califf-2 

Braess Paradox 

In a network in which all the moving entities rationally seek the most efficient route, adding 

extra capacity can actually reduce the network’s overall efficiency. Drivers seeking the 

shortest route to a given destination eventually reach what is known as the Nash equilibrium, 

in which no single driver can do any better by changing his or her strategy unilaterally. The 

problem is that the Nash equilibrium is less efficient than the equilibrium reached when 

drivers act unselfishly—that is, when they coordinate their movements to benefit the entire 

group. 
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When You Take The Meeting, 

You Take The Deal 

In Some Situations, The Following May Be True: 
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The Alchemy Of Experience 



Rx Effects-Modest 

2002  In patients presenting with unstable coronary artery 

disease, an interventional strategy is preferable to a 

conservative strategy, mainly because of the halving of 

refractory or severe angina, and with no increased risk of 

death or myocardial infarction. 

RITA 3 : Evaluation Over Time 

2006  In patients with non-ST-elevation acute coronary 

syndrome, a routine invasive strategy leads to long term 

reduction in risk of death or non-fatal myocardial infarction, 

and this benefit is mainly in high-risk patients.The findings 

provide support for national and international guidelines in 

the need for more robust risk stratification in acute coronary 

syndrome. 



Rx Effects-Modest 

2000. The 1-year results of this trial definitely indicate the need for 

a mind change in the treatment of unstable coronary-artery 

disease. These results show that an invasive strategy, including an 

initial period of stabilisation and protection by platelet inhibitory and 

anticoagulant medication, lowers mortality, the risk of myocardial 

infarction, recurrence of angina and ischaemia, and the need for 

readmission. Although associated with a certain periprocedural risk, 

a revascularisation procedure rapidly transforms unstable 

coronary-artery disease into a stable condition with a low event rate 

over the forthcoming year.  

FRISC II : Evaluation Over Time 

2006. These findings lend support to the current recommendation 

of an early invasive approach in moderate to high risk non-ST-

elevation acute coronary syndrome. The results also emphasize 

the need for further development of risk stratification and of 

adjuvant medical treatments, to improve the tailoring of treatment 

and outcome of early revascularisation in clinical practice.  



Pneumococci-2 

ICTUS: 3-Year Outcome vs FRISC II Score 

The FRISC II score is  the sum of the following factors present at admission: age older than 65 years, male sex, diabetes 

mellitus, previous myocardial infarction, ST segment depression on admission, raised troponin concentration (≥0·03 μg/L),and 

raised concentration of C-reactive protein (≥10 mg/L). 



Rx Effects-Modest 

2005. We could not demonstrate that, given optimized medical 

therapy, an early invasive strategy was superior to a selectively 

invasive strategy in patients with acute coronary syndromes without 

ST-segment elevation and with an elevated cardiac troponin T 

level. 

ICTUS : Evaluation Over Time 

2007 Long-term follow-up of the ICTUS trial suggests that an early 

invasive strategy might not be better than a more selective invasive 

strategy in patients with NSTE-ACS and an elevated cardiac 

troponin, and implementation of either strategy might be acceptable 

in these patients.  
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Conclusions 
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1.  Science is a method for discovering truth by the progressive 

refinement of models. 

2. The ACC/AHA Guidelines program has for its goal the 

systematic incorporation of the most reliable scientific data 

and (when ideal data is not available) learned consensus for 

the purpose of optimizing patient care. 

3. One should follow the ACC/AHA Guidelines. 

4. If the ICTUS and FRISC II trials present reliable data, it is 

possible that routine Early Invasive treatment for NSTEMI 

(as opposed to Selective Invasive treatment) results in a 

systematic inefficiency of about 25%. If this analysis is 

correct, annual savings of billions of dollars could be 

achieved by employing a Selective Invasive strategy 

routinely, without any worsening of patient outcomes. 



Pneumococci-2 

Conclusions (continued) 

5. Unfortunately, an ideal set of indicators for selection of 

patients who require Invasive Therapy in NSTEMI 

(probably about 60% of all NSTEMI patients over a period 

of 5 years after onset of symptoms) is not available. 

6. As technology for treatment of NSTEMI continues to evolve, 

it is essential that well-designed trials be carried out to 

assess the efficacy of various strategies. Unfortunately, need 

for these trials has not been universally embraced. 

7.  A full understanding of the factors that lead to most effective 

health care will probably require utilization of concepts from 

a variety of disciplines, including behavioral economics. 
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The rest is silence. 



Thank You! 
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    Califf’s Principles 

   Principle 1. Treatment Effects Are Modest 

 

“The benefit of most cardiovascular therapies is much smaller than was 

anticipated before the first large-scale outcome trials. Relative risk reductions of 

25% are rarely exceeded…for post–myocardial infarction (MI) patients. This 

means that the patient’s outcome is determined more by the natural history of the 

disease than by the treatments we deliver, and that multiple combined treatments 

will be needed in most cases to achieve the best possible outcome. 

…  

A practitioner’s individual experience is simply not adequate to recognize 

treatment effects of the size usually seen in therapies to prevent future events in a 

chronic disease. In fact, a practitioner’s personal experience has a reasonable 

probability of misleading him or her about what to expect when the next patient is 

treated. Within any large clinical trial, multiple practitioners will experience 

outcomes that differ from the overall results of the trial.” 

 

Califf  RM , DeMets DL. Circulation 2002;106;1015-1021.  

Rx Effects-Modest2 



Nowadays most people die of a sort of creeping  

common sense… 

Wilde-Dorian Gray 



  But What About Elective Coronary Artery Angioplasty? 

1. 2004. "Current evidence would suggest that outside the setting of an acute myocardial 

infarction, the principal, if not the only, benefit of PCI is to reduce angina and improve 

quality of life. Randomized trials of PCI versus medical therapy in patients with chronic 

stable angina suggest that routine revascularization has no effect on the risk of death or 

myocardial infarction and that its benefits are restricted to reducing angina and improving 

exercise tolerance."  (Krumholz HM. Circulation 2004;110:3746-3748.) 

2. 2007. “As an initial management strategy in patients with stable coronary artery disease, 

PCI did not reduce the risk of death, myocardial infarction, or other major cardiovascular 

events when added to optimal medical therapy.” COURAGE – 2287 patients. (Boden WE. 

NEJM 2007;356:1503–16.) 

3. 2009. To no one's surprise except all the patients who are convinced that their cardiologists 

saved their lives, elective PCI over the last 20 years has had no discernible effect on 

mortality or MI when compared to medical therapy, according to a new network meta-

analysis by Thomas Trikalinos of 25,388 pts in 61 trials . (Lancet 373:911, Mar 14, 2009.)  

Elective PCI 



PSA Screening 



  But What About Coronary Artery Angioplasty in Acute MI? 

Grines et al. Lancet 2003; 361: 13-20 

MI: PCI vs Thrombolysis 



  But What About Coronary Artery Angioplasty in Acute MI? 

Grines et al. Lancet 2003; 361: 13-20 

MI: PCI vs Thrombolysis2 



    Califf’s Principles 

   Principle 2: Qualitative Interactions Are Uncommon, but   

QQuantitative Interactions Are Usual 

Figure 2. Overview of treatment 

effect of fibrinolytic therapy in 

myocardial infarction. This 

figure demonstrates several key 

points: the treatment effects are 

modest; the only qualitative 

interaction is a reversal of the 

treatment benefit seen in all 

other subgroups in patients with 

ST-segment depression; and 

there are many quantitative 

interactions, with the greatest 

absolute benefit seen in the 

highest-risk patients.  

Adapted with permission from 

Elsevier Science: the 

Fibrinolytic Therapy Trialists’ 

(FTT) Collaborative Group. 

Indications for fibrinolytic 

therapy in suspected acute 

myocardial infarction: 

collaborative overview of early 

mortality and major morbidity 

results from all randomized 

trials of more than 1000 

patients.  

Lancet. 1994;343:311–322. 

Qual vs Quant Interactions 
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Next Up: 

Close Examination of One Randomized, 

Prospective, Partly Double-Blind Trial 

and  

Two Large Registries 

Title Slide 
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SCD-HeFT Summary 



Stevenson, LW, et al. 

CMAJ 

2009;180(6):611-6 

CHF-PCD Registry-1 



Stevenson, LW, et al. CMAJ 2009;180(6):611-6 

Maximum Potential Survival Benefit  

From Defibrillator Implant In CHF Patients 

CHF-PCD Registry-2 



Stevenson, LW, et al. CMAJ 2009;180(6):611-

6 

Maximum Potential Survival Benefit  

From Defibrillator Implant In CHF Patients 

CHF-PCD Registry-3 



JACC 2009;53:608–11. 

Goldilocks Effect 



Blue Pill Red Pill 

SCD-HeFT->Calculator 

D:/1-1-ACS Guidelines - 2007/The Lives of Others/Other_Peoples_Lives_Prod/Prediction Of Survival  After ICD Implant.htm


Blue Pill Red Pill 

Contrast Nephropathy-1 

D:/1-1-ACS Guidelines - 2007/The Lives of Others/Other_Peoples_Lives_Prod/Contrast-Induced Nephropathy Calculator.htm


    Califf’s Principles 

   Principle 3: Long-Term Effects Deserve Evaluation 

Many therapies have different effects in the short term than in the long term. This 

phenomenon has been recognized for some time with regard to surgical procedures in 

which the patient accepts an early perioperative risk in return for long-term benefit.  

• With coronary artery bypass grafting, the benefit of surgery does not exceed the early 

hazard until a year after the average procedure. 

• In acute myocardial infarction, fibrinolytic therapy increases the risk of death in the 

first day and then reduces the risk of death after this period of early hazard. 

• The diet combination phenfluramine dexpheneramine (fen phen). In small clinical 

trials performed over short periods of time, the combination caused weight loss. Only 

longer-term clinical observations raised the issue of valvular insufficiency. Yet, because 

longer-term randomized clinical trials were not done, the community is unclear about 

the extent to which the valvular lesions caused irreversible harm.  

•In HERS, the administration of hormone replacement therapy to postmenopausal 

women with an intact uterus and with documented coronary heart disease led to 

excess thrombotic events in the first year and fewer thrombotic events between the 

first and fourth years of follow-up. 

Califf  RM , DeMets DL. Circulation 2002;106;1015-1021, 1172-1175.  

Califf-Long-Term Effects 



    Califf’s Principles 

   Principle 4: Applying the Results of Clinical Trials Is Beneficial 

Califf  RM , DeMets DL. 

Circulation 

2002;106;1015-1021, 

1172-1175.  

Clinical Trials - Application 



    Califf’s Principles 

   Principle 4: Applying the Results of Clinical Trials Is Beneficial 

Califf  RM , DeMets DL. 

Circulation 

2002;106;1015-1021, 

1172-1175.  

The Great Circle 



    Califf’s Principles 

   Principle 5: Participation Is Imperative 

Participation 



    Take-Home Messages 

1. Medicine is currently in a difficult transitional period in which new 

technologies and the therapeutic strategies that new technologies engender 

are increasing exponentially. This is quite unlike anything that has ever 

happened before. 

2. In conjunction with emergence of new technologies and strategies, new 

structures for social control are also emerging, e.g. guidelines and the 

working groups that create/enforce guidelines. 

3. Guidelines in turn are critically dependent on generation of highly reliable 

information by large properly-conducted randomized trials and large 

registries, with newer data feeding back to alter older recommendations. 

4. Unfortunately, the entire endeavor of generation/application of clinical 

guidelines is under constant threat of malfunction due to self-dealing on the 

part of any/all of the parties involved in the process. (“I already know…”) 

5. Even the best trial conclusion or wisest guideline may not apply to an 

individual patient, who may have idiosyncratic characteristics that make 

application of the conclusion or guideline recommendation inappropriate. 

6. You must know the rules to break the rules. Rules can be rightly broken for 

cause, but cause must be clearly stated and review should be anticipated. 

Take-Home Messages 
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