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ACS – Acute Coronary Syndrome

• UA - Unstable Angina
• NSTEMI - Non-ST Segment 

Elevavation Myocardial 
Infarction

• STEMI - ST Segment 
Elevavation Myocardial 
Infarction

ACC 2002 UA/NSTEMI
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What is Stable Angina pectoris?

• Poorly localized chest or arm discomfort
• Associated with physical exertion or 

emotional stress
• Relieved in 5 to 15 minutes with rest 

and/or nitroglycerin

• Stable angina is NOT an acute coronary 
syndrome!

Braunwald, 7th ed
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What is Unstable Angina?

• Angina pectoris with one of three features:
– Occurs at rest or with minimal exertion and 

lasts more than 20 minutes
– Severe intensity of new onset (within 1 month)
– Occurring with a crescendo pattern

• More severe, more prolonged, more frequent than 
prior pattern

Braunwald, 7th ed
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What is NSTEMI?
• Evidence of myocardial necrosis

– Elevation of Troponin I or T preferred
– CK/CK-MB

• Absence of EKG criteria for STEMI
– 1mm ST elevation
– 1mm ST depression in V1-V2 (Posterior injury)

• EKG changes may be
– ST depression

• 0.5mm 40-45%
• >=1.0 mm 20-25%

– T wave flattening or inversion
– ST Elevation <1mm (10%)
– No EKG changes (about 50%)

Braunwald, 7th ed
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What is STEMI?

• Differentiated by EKG criteria
– New (or presumed new) LBBB
– 1 mm ST elevation

• 2mm V1-V4 may reduce false positive anteroseptal
infarction

– 1 mm ST depression with tall R waves and 
upright T waves in V1-V4 (Posterior Infarct, 
V7-V8 may show ST elevation)

ACC 2004 STEMI
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Epidemiology

• 1,680,000 unique discharges for ACS in 2001
• Applying the conservative estimate of 30% of the 

ACS patients who have STEMI from the National 
Registry of Myocardial Infarction [NRMI-4]
– 500 000 STEMI events per year in the U.S. 
– 1.2 million UA/NSTEMI admissions per year

• There has been a progressive increase in the 
proportion of patients who present with NSTEMI 
compared with STEMI.

ACC 2004 STEMI
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Etiology of Unstable Angina
• Nonocclusive thrombus on pre-existing plaque

– Most Common
• Dynamic obstruction (coronary spasm or 

vasoconstrcition)
• Progressive mechanical occlusion

– Restenosis following PCI
– Progressive luminal narrowing

• Inflammation and/or infection
• Secondary unstable angina

– Imbalance in myocardial oxygen demand and delivery 
– Tachycardia, thyrotoxicosis, HTN, Aortic stenosis
– Anemia, hypoxemia, hypotension

ACC 2002 UA/NSTEMI
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Pathophysiology
of UA/NSTEMI

Braunwald, 7th ed
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Three Principal Presentations of 
UA

• Rest angina* Angina occurring at rest and 
prolonged, usually >20 minutes

• New-onset angina New-onset angina of at least 
CCS Class III

• severity
• Increasing angina Previously diagnosed angina 

that has become distinctly more frequent, longer 
in duration, or lower in threshold (i.e., increased 
by greater than or equal to 1 CCS class to at 
least CCS Class IIIseverity)

*Patients with NSTEMI usually present with angina 
at rest.

ACC 2002 UA/NSTEMI
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Canadian Cardiovascular Society 
Classification of Angina

• I “Ordinary physical activity does not cause . . . angina,”
such as walking or climbing stairs. Angina occurs with 
strenuous, rapid, or prolonged exertion at work or 
recreation.

• II “Slight limitation of ordinary activity.” Angina occurs on 
walking or climbing stairs rapidly; walking uphill; walking 
or stair climbing after meals; in cold, in wind, or under 
emotional stress; or only during the few hours after 
awakening. Angina occurs on walking >2 blocks on the 
level and climbing >1 flight of ordinary stairs at a normal 
pace and under normal conditions.

• III “Marked limitations of ordinary physical activity.”
Angina occurs on walking 1 to 2 blocks on the level and 
climbing 1 flight of stairs under normal conditions and at 
a normal pace.

• IV “Inability to carry on any physical activity without 
discomfort—anginal symptoms may be present at rest.”ACC 2002 UA/NSTEMI
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Likelihood of Acute Coronary Sydrome

ACC 2002 UA/NSTEMI
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Low Likelihood of ACS

• Probable ischemic symptom without 
intermediate or high likelihood features

• Recent cocaine use
• Chest pain reproduced by palpation
• Normal EKG or t wave flattening in leads with 

dominent R wave
• Normal cardiac biomarkers

• Patients with low likelihood are candidates for 
ER or chest pain unit observation with early 
stress testing

Braunwald, 7th ed



© 2003-2006, David Stultz, MD

Features Not Consistent with 
Angina

(But they don’t exclude angina!)
• Pleuritic pain (i.e., sharp or knife-like pain brought on by 

respiratory movements or cough)
• Primary or sole location of discomfort in the middle or 

lower abdominal region
• Pain that may be localized at the tip of 1 finger, 

particularly over the left ventricular (LV) apex
• Pain reproduced with movement or palpation of the 

chest wall or arms
• Constant pain that lasts for many hours
• Very brief episodes of pain that last a few seconds or 

less
• Pain that radiates into the lower extremities

ACC 2002 UA/NSTEMI
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Physical Exam
Table 5. Brief Physical Examination in the Emergency 

Department
1. Airway, Breathing, Circulation (ABC)
2. Vital signs, general observation
3. Presence or absence of jugular venous 

distension
4. Pulmonary auscultation for rales
5. Cardiac auscultation for murmurs and gallops
6. Presence or absence of stroke
7. Presence or absence of pulses
8. Presence or absence of systemic 

hypoperfusion (cool, clammy, pale, ashen)
ACC 2004 STEMI
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Implications of Physical Exam

ACC 2004 STEMI

• General: Restless agitated, anguished facies, clenched fist 
(Levine’s sign)

• Skin: Cool, clammy, pale, ashen
• Low-grade fever: Nonspecific response to myocardial 

necrosis
• Hypertension, tachycardia: High sympathetic tone (anterior 

MI)
• Hypotension, bradycardia: High vagal tone (inferior-posterior 

MI)
• Small-volume pulses: Low cardiac output
• Fast, slow, or irregular pulse: Atrial or ventricular arrhythmias, 

heart block
• Paradoxical “ectopic” systolic impulse: LV dyskinesis, 

ventricular aneurysm (anterior MI)
• Soft S1: Decreased LV contractility; first-degree AV block 

(inferior MI)
• S4 gallop: Decreased LV compliance
• Paradoxically split S2: Severe LV dysfunction, LBBB, S3 

gallop, pulmonary rales, pulsus alternans: LV systolic 
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Implications of Physical Exam
• Hypotension: Skin – cool, clammy, cyanotic; CNS – altered 

mental status; kidneys – oliguria (signs of cardiogenic shock)
• Jugular venous distension: with Kussmaul’s sign, 

hypotension,
• RV S4 and S3 gallops, clear lungs (RV infarction)
• Systolic murmur of VSR: VSR (LSB, palpable thrill common). 

Differentiate from systolic murmur of MR: papillary muscle 
rupture

• Pericardial friction rub: Pericarditis (accompanies transmural
MI) – late post-MI (Dressler’s) syndrome

• Signs of cardiac tamponade, EM dissociation: Cardiac rupture
• Absent pulses and murmur of aortic regurgitation: Aortic 

dissection
• Screening Neurological Examination
• Cognitive disorientation: memory loss, dysarthria, aphasia, 

hemispatial neglect
• Motor: facial asymmetry, pronator drift, reflex symmetry, limb 

dysmetria
ACC 2004 STEMI
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Differential Diagnosis of ACS
Life-threatening
• Aortic dissection
• Pulmonary embolus
• Perforating ulcer
• Tension pneumothorax
• Boerhaave syndrome 

(esophageal rupture with 
mediastinitis)

ACC 2004 STEMI

Other cardiovascular and 
nonischemic

• Pericarditis
• Atypical angina
• Early repolarization
• Wolff-Parkinson-White syndrome
• Deeply inverted T waves suggestive of a 

central nervous system lesion or apical 
hypertrophic cardiomyopathy

• LV hypertrophy with strain
• Brugada syndrome
• Myocarditis
• Hyperkalemia
• Bundle-branch blocks
• Vasospastic angina

Other noncardiac
• Gastroesophageal reflux (GERD) and spasm
• Chest-wall pain
• Pleurisy
• Peptic ulcer disease
• Panic attack
• Biliary or pancreatic pain
• Cervical disc or neuropathic pain
• Somatization and psychogenic pain disorder
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Labs

ACC 2004 STEMI
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Biomarkers

Braunwald, 7th ed
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TIMI Risk Score for UA/NSTEMI
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TIMI risk score

• 3 or more CAD risk factors
– Smoker, diabetes, hyperlipidemia, hypertension, 

family history of CAD 

• Aspirin use in past 7 days
• Known coronary stenosis >=50%
• Age >=65
• >=2 anginal events in past 24 hours
• Elevated CK/MB and/or troponin
• ST segment deviation (0.5mm)

Elliott M. Antman; Marc Cohen; Peter J. L. M. Bernink; Carolyn H. McCabe; Thomas Horacek; Gary Papuchis; Branco Mautner; Ramon 
Corbalan; David Radley; Eugene Braunwald. The TIMI Risk Score for Unstable Angina/Non–ST Elevation MI: A Method for 
Prognostication and Therapeutic Decision Making JAMA, Aug 2000; 284: 835 - 842. 
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Risk Stratification with UA

ACC 2002 UA/NSTEMI
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Evaluation of UA/NSTEMI

Braunwald, 7th ed
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Risk Stratification with UA

Class I
• 1. Noninvasive stress testing in low-risk 

patients who have been free of ischemia at 
rest or with low level activity and of CHF for a 
minimum of 12 to 24 h. (Level of Evidence: C)

• 2. Noninvasive stress testing in patients at 
intermediate risk who have been free of 
ischemia at rest or with low-level activity and 
of CHF for a minimum of 2 or 3 days. (Level 
of Evidence: C)

ACC 2002 UA/NSTEMI
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High Risk Noninvasive Results
High risk (>3% annual mortality rate)
1. Severe resting LV dysfunction (LVEF <0.35)
2. High-risk treadmill score (score � –11)
3. Severe exercise LV dysfunction (exercise LVEF <0.35)
4. Stress-induced large perfusion defect (particularly if 

anterior)
5. Stress-induced multiple perfusion defects of moderate 

size
6. Large, fixed perfusion defect with LV dilation or 

increased lung uptake (thallium-201)
7. Stress-induced moderate perfusion defect with LV 

dilation or increased lung uptake (thallium-201)
8. Echocardiographic wall motion abnormality (involving >2 

segments) developing at a low dose of dobutamine (� 10 
mg · kg–1 · min–1) or at a low heart rate (<120 bpm)

9. Stress echocardiographic evidence of extensive ACC 2002 UA/NSTEMI
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Intermediate and Low risk results

Intermediate risk (1–3% annual mortality rate)
1. Mild/moderate resting LV dysfunction (LVEF 0.35–0.49)
2. Intermediate-risk treadmill score ( –11 < score <5)
3. Stress-induced moderate perfusion defect without LV 

dilation or increased lung intake (thallium-201)
4. Limited stress echocardiographic ischemia with a wall 

motion abnormality only at higher doses of dobutamine
involving �2 segments

Low risk (<1% annual mortality rate)
1. Low-risk treadmill score (score �5)
2. Normal or small myocardial perfusion defect at rest or 

with stress
3. Normal stress echocardiographic wall motion or no 

change of limited resting wall motion abnormalities 
during stressACC 2002 UA/NSTEMI



© 2003-2006, David Stultz, MD

ACC 2002 UA/NSTEMI
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Early invasive therapy for 
UA/NSTEMI

Class I
1. An early invasive strategy in patients with UA/NSTEMI and any of the following high-

risk indicators. (Level of Evidence: A).
a) Recurrent angina/ischemia at rest or with low level activities despite intensive anti-ischemic 

therapy
b) Elevated TnT or TnI
c) New or presumably new ST-segment depression
d) Recurrent angina/ischemia with CHF symptoms, an S3 gallop, pulmonary edema, worsening 

rales, or new or worsening MR
e) High-risk findings on noninvasive stress testing
f) Depressed LV systolic function (e.g., EF less than 0.40 on noninvasive study)
g) Hemodynamic instability
h) Sustained ventricular tachycardia
i) PCI within 6 months
j) Prior CABG

2. In the absence of these findings, either an early conservative or an early invasive strategy 
in hospitalized patients without contraindications for revascularization. (Level of 
Evidence: B)

Class IIa
An early invasive strategy in patients with repeated presentations for ACS despite therapy and without 

evidence for ongoing ischemia or high risk. (Level of Evidence: C)

ACC 2002 UA/NSTEMI
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Troponin correlates with mortality

ACC 2002 UA/NSTEMI
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Time Course of Biomarkers

ACC 2002 UA/NSTEMI
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Treatment of UA/NSTEMI

ACC 2002 UA/NSTEMI
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Antiplatelet therapy for UA/NSTEMI

• Plavix is also a class 1 recommendation for UA/NSTEMI, for both 
early invasive and conservative therapy

ACC 2002 UA/NSTEMI
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LMWH in UA

ACC 2002 UA/NSTEMI
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ACS Outcomes

ACC 2002 UA/NSTEMI
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Choice of Revascularization

ACC 2002 UA/NSTEMI
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Medications following UA/NSTEMI

ACC 2002 UA/NSTEMI
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Medications following UA/NSTEMI

ACC 2002 UA/NSTEMI
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Antiplatelet agents following 
stenting

6 months3 months1 monthPlavix 75
6 months3 months1 monthAspirin 325

Taxus
(Tacrolimus)

Cypher
(Sirolimus)

Bare Metal 
Stent

Aspirin 81mg daily is recommended indefinitely following stenting
Plavix use is variable, with some practitioners continuing plavix for 1 year 
following drug eluting stent

ACC 2004 STEMI
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Thrombus occludes vessel

Braunwald, 7th ed
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Thrombus Formation

• Angiographic evidence of coronary 
thrombus formation may be seen in more 
than 90% of patients with STEMI but in 
only 1% of patients with stable angina and 
about 35% to 75% of patients with 
unstable angina or NSTEMI

ACC 2004 STEMI
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Choosing Lysis vs PCI

ACC 2004 STEMI
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Absolute lytic contraindications

ACC 2004 STEMI
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Relative contraindications

ACC 2004 STEMI
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Time to Balloon impacts mortality

ACC 2004 STEMI
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Cardiogenic Shock

ACC 2004 STEMI
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Basic Thrombolytic Therapy

• Given up to 12 hours after symptom onset
• Aspirin
• Fibrin Specific Lytics

– rPA (10 units x 2, separated by 30 minutes)
– tnK (weight based single bolus 30-50mg)

• Heparin (used with fibrin specific lytics)
– 60 unit/kg bolus (NTE 4000 units)
– 12 unit/kg/hour infusion (NTE 1000 units/hour)

• Use for 24-48? Hours

• Plavix? (New data from Commit/Clarity trials)
ACC 2004 STEMI
COMMIT collaborative group. Addition of clopidogrel to aspirin in 45 852 patients with acute myocardial infarction: randomised

placebo-controlled trial. Lancet 2005; 366:1607-1621. 
Sabatine MS, Cannon CP, Gibson CM, et al for the CLARITY-TIMI 28 Investigators. Addition of clopidogrel to aspirin and fibrinolytic

therapy for myocardial infarction with ST-segment elevation. N Engl J Med 2005; 352:1179-1189 
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Basic Primary PCI

• ASA
• Heparin

– 50-70 unit/kg bolus with 2b-3a
• Goal ACT 200-250 at time of PCI

– 70-100 unit/kg bolus without 2b-3a
• Goal ACT 250-300 at time of PCI

• Glycoprotein 2b-3a
– Reopro preferred 

• (0.25mg/kg bolus, 0.125 mcg/kg/min infusion)

• Plavix

ACC 2004 STEMI
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Ancillary medications

• ACE inhibitors
– Oral ACE inhibitor, if BP allows, useful for anterior 

infarctions or LVEF <=40%; start within 24 hours of 
STEMI

• Aldosterone antagnosits (epleronone, aldactone)
– Class 1 indication for Post MI LV dysfunction (LVEF 

<=40) AND either Diabetes or CHF

• Statins – not mentioned as initial treatment in 
guidelines

ACC 2004 STEMI



© 2003-2006, David Stultz, MD

Faded Fads

• IV ACE inhibitor is discouraged
• IV insulin recommended only for 

hyperglycemia (GIK is out of favor)
• Magnesium useful to correct 

hypomagnesemia or empiric treatment of 
torsades (no routine supplementation)

• Sublingual nifedipine is contraindicated for 
all purposes

ACC 2004 STEMI
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