
 The choice of an “invasive” (ie routine cardiac catheterization) or “conservative” (ie 
reserving cath for spontaneous or provokable ischemia) strategy for initial manage-
ment of ACS is controversal and has been evaluated in 7 RCTs 

 
 Although 2 meta-analyses supported invasive strategies and 1 meta-analysis support-

ed a conservative strategy, the pooled data are heterogeneous; FRISC II and TAC-
TICS-TIMI 18 showed pts at higher risk (positive biomarkers or dynamic ST seg-
ments) are most likely to benefit;  lower risk pts (UA without trop elevation or re-
current pain) are appropriate for initial non-invasive stratification— O’Donoghue, JA-
MA, 2008; Choudhry, AJM, 2005; Mehra, JAMA, 2005; Bach, Annals, 2004. 

 
 Non-invasive stress 
testing is reasonable in pts 
with recurrent sx >6 
months after PCIS 
 
 Patients with recurrent 
angina post-CABG have a 
higher risk for significant 
coronary events and  my-
oview was useful for risk 
stratification, prognosis, 
and disease progression — 
Palmas, JACC, 1995; Circu-
lation, 2002 
 
 PCI is reasonable with 
ischemia that occurs 1-3 
years after CABG but is 
less effective for late ather-
osclerotic SVG stenosis, 
patients with multivessel 
disease, and impaired LV 
function — ACC/AHA 
2005 
 
 Data suggest patients 
with LVEF <35% and 2-3 
vessel disease without LM 
or severe angina did just as 
well at 5 years with medical 
mgt in comparison to 
CABG (STICH Trial)— 
Velazquez, NEJM, 2011 

 

Putting Stratification Together 

Clarifying Definitions of Disease 

Heurisitic Approach 

Angina—stable or unstable?  Stable ischemic heart disease is typically brought on by exertion 
or emotion whereas unstable ischemic heart disease (i.e. unstable angina) is more random and 
unpredictable, often occurring without an apparent trigger — Ann Int Med, In The Clinic, 2014 

Principle presentations of unstable angina include (Kumar, Mayo Clin Proc, 2009): 
 Rest angina: occurring at rest and usually lasting > 20 minutes 
 New-onset severe angina: severe onset within 2 months of initial presentation 
 Increasing angina: previously diagnosed angina with a crescendo pattern of occurrence 

 

Non-ST elevation (NSTEMI) and ST elevation (STEMI) myocardial infarction (Type I MI) - 
spontaneous sx with or without ECG changes and in the absence of a cause for increased myocardial 
O2 demand.  Trop levels tend to rise and fall in a characteristic manner.  Often a/w plaque rupture, 
ulceration, fissuring, or erosion, with complex plaque and arterial thrombus seen on angiogram. 
 

Supply-demand ischemia (Type 2 MI) - infarction secondary to an ischemic imbalance between 
blood supply and myocardial oxygen demand.  Pts may or may not have CAD.  Peak troponin value 
tends to be lower.  In the clinical setting, it can be difficult to determine if ischemia precipitated 
presentation (such as dysrhythmia) or if the event precipitated ischemia.  Although angiography or 
further stratification may not be indicated, patients with elevated biomarkers are at increased risk 
both acutely and in the long term.  Although pts are treated with cardioprotective medications, there 
is little scientific information to guide clinicians in this setting — Am J Med, Alpert, 2014 

Anticoagulation:  Will the patient benefit from 
ASA, clopidogrel, a heparin infusion, or a GP 
IIb/IIIa inhibitor? 
 
Double product control:  Can pressure and 
rates be optimized with beta-blockers and ACE 
inhibitors?  Try to get the BP below 140 systolic. 
 
Risk factor reduction:  Is the patient on an 
anticholesterol agent and do we know the most 
current cholesterol profile?  Has diabetes been 
adequately managed?  Has smoking cessation 
counselling been offered? 
 
Stratification:  What is the patient’s near-term 
event risk?  What stratification options can be 
offered?  What logistics influence your decisions? 

 Controlled trials have demonstrated the benefit of beta blockers in ACS;  selective BB should 
be adminisered to all pts without contraindications — ACC/AHA 2007 

 ACE inhibitors may reduce cardiovascular events in patients with CAD and preserved LVEF 
— HOPE trial 

 The ACCORD BP trial provided some evidence to suggest that aggressive blood pressure 
control (SBP < 120) is no better than moderate control (SBP < 140) and possibly harmful 

 Data for lipid control supports statin therapy independent of baseline LDL and therapy 
should target a goal LDL-C < 70 

Double Product and Risk Reduction 
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 RCTs support using ASA to reduce risk of death and MI by 51% to 72% (325mg acutely; 81mg 
long-term) — NEJM, 1988; ISIS-2 Trial, Lancet, 1988; BMJ, 2002 

 The Antithrombotic Trialists’ Collaboration concluded in a meta-analysis that in high-risk ACS 
patients, there is no benefit for doses of ASA higher than 162 mg/day — BMJ, 2002 

 .Clopidogrel in UA or NSTEMI is supported by Clopidogrel in Unstable Angina to Prevent 
Recurrent Events (CURE) trial— Yusuf, NEJM, 2001 

 Clopidogrel reduced risk cardiovascular death, MI, and stroke by 20%; highest risk patients (i.e. 
probable early invasive strategy) derive the greatest benefit (benefits seen up to 12 months out) 
— Circulation, 2003 

 Pts receiving clopidogrel who underwent CABG had a 53% higher risk of bleeding; this has led 
many centers to withholding therapy until anatomy is defined — Clev Clin J Med, 2014.  It should be with-
held for 5 days prior to CABG but started immediately in NSTEMI pts unlikely to go to CABG; 
patients with low TIMI scores on a conservative pathway may take for 1yr or more— AC-
C/AHA, 2007 

 Glycoprotein IIb/IIIa inhibitors are indicated in high risk UA and NSTEMI (ie elevated 
trops, dynamic changes in 2 leads, recurrent or prolonged pain, hemodynamic instability) before 
cath — ACC/AHA, 2007 

 GP IIb/IIIa inhibitors have been shown in a meta-analysis of 31,400 pts to reduce risk of MI 
and death by 9% in high risk patients undergoing interventions — Boersma, Lancet, 2002 

 Early RCTs and pooled analysis of 6 trials indicate that heparin reduces cardiovascular events 
and death (estimated 33%) in non-ST segment ACS; consider using in mid-high TIMI risk 
groups and candidates for early-invasive strategy —  NEJM, 1988; Circulation, 1993; BMJ, 1996; 
Lancet, 2000;  Clev Clin J Med, 2014 

 Enoxaparin compares favorably with heparin and can be used in similar situations.  In several 
trials (ESSENCE, SYNERGY, EXTRACT-TIMI 25) there may have been fewer ischemic 
events at the cost of more bleeding.  In the ATOLL trial, there was a non-significant trend for 
less complications and a significant reduction in end points over heparin—Lancet, 2011. 

Anticoagulation 

Stratification 
 Always take patients’ blood pressure in both arms simultaneously 
 Stratification w/i first  24 h typically includes serial EKGs and enzymes 
 

 Ask four questions to organize management (algorithm on back page): 

 What is the probability this person has coronary artery disease? 
 What is the probability that presentation is representative of angina? 
 What is the risk of an adverse outcome given the presence of angina? 
 What therapeutic options are available to lower the risk of symptoms, cardiac events, 

and death? 

 Pretest likelihood of CAD may be estimated using Diamond and Forrester criteria combined with 
Coronary Artery Surgery Study (CASS) data — NEJM, 1979; Circulation, 1981; Heberden, 1768 

Age Non anginal —0 or 1/3  Atypical angina — 2/3 Typical angina — 3/3 

Men Women Men Women Men Women 

30-39 4% 2% 34% 12% 76% 26% 

40-49 13% 3% 51% 22% 87% 55% 

50-59 20% 7% 65% 31% 93% 73% 

60-69 27% 14% 72% 51% 94% 86% 

Symptoms: 1) substernal CP, 2) provoked by exertion, 3) relieved with rest or nitroglycerin 

 The problem is that many patients fall into atypical CP (LR 1.1) or non-cardiac category 
(LR 0.1)— definitions fraught with ambiguity.  We are forced to use other descriptors to define 
CP, to disambiguate atypical from non-cardiac, and to refine our pre-test probability 

 Several authors have scrutinized the evidence to estimate the discriminatory potential of sub-
jective descriptors (i.e., findings other than ECG, biomarkers, edema) — Panju, JAMA, 1998; 
Bruyninckx, Br J Gen Prac, 2008; Swap, JAMA, 2005; Chun, Am J Med, 2004; Goodacre, QJM, 2003 

Clinical Feature Likelihood Ratio (95%) 

Substernal CP  LR+ = 2.7 

Chest pain radiation to ...      Any radiation should really increase index of suspicion 

… right arm LR+ = 3.78 (2.17—6.60) Surprisingly suggestive (Bruyninckx, 2008) 

… left arm LR+ = 2.3 (1.13—3.1) 

… left and right arm LR+ = 7.1 (3.6—14.2) One of the strongest predictors (Goodacre,2003) 

… to neck LR+ = 1.44 (1.12—1.86) 

Nausea or vomiting LR+ = 1.9 (0.9—2.3) Variable strength across studies (Swap, 2005) 

Burning or pain laying flat LR+ = 2.0 (0.7—2.8) Surprisingly unhelpful feature (Chun, 2004; Goodacre, 2003) 

Diaphoresis  LR+ = 2.2 (1.09—2.92) Surprisingly high LR (Bruyninckx, 2008) 

Pleuritic chest pain LR- = 0.2 (0.2—0.3) Experts suggests “purely pleuritic” is helpful (Swap, 2005) 

Sharp or stabbing pain LR- = 0.3 (0.2—0.5) 

Positional chest pain LR- = 0.3 (0.2—0.4) 

Reproducible CP with palpation LR- = 0.3 (0.1—0.4) Good homogeneity of finding (Bruyninckx, 2008; Kline, 2014) 

New Q wave LR+ = 5.3 — 24.8 

New conduction defect LR+ = 6.3 (2.5—15.7) 

New ST segment depression LR+ = 3.0—5.2 

New T wave inversion 2.4—2.8 

 Once UA or NSEMI is suspected, recognizing risk for ischemic events is critical; the Global 
Registry of Acute Coronary Events (GRACE) and Thrombolysis in Myocardial Infarction 
(TIMI) risk prediction scores are the most extensively studied (see tables) 

 The GRACE researchers developed two models to estimate in-hospital and six-month mortali-
ty using a global registry of over 11,000 patients; this was validated using data from over 14,000 
patients — Granger, Arch IM, 2003 

 Eight independent risk factors account for most prognostic information: age, killip class, SBP, 
ST seg deviation, cardiac arrest, Cr, trop, HR 

 Calculate risk using website www.outcomes-umassmed.org/grace/ 

Risk factors used in calculating the TIMI score 

Age > 65y 

Presence of at least three risk factors for CAD 

Prior CAD stenosis of > 50% 

Presence of ST setment deviation  

At least two anginal episodes in 24 hours 

Elevated serium cardiac biomarkers 

Use of ASA in prior seven days 

Score Event rate % 

0/1 4.7 

2 8.3 

3 13.2 

4 19.9 

5 26.2 

6/7 40.9 

Predicting risk using TIMI score 


