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Risk Stratification of Acute Coronary Syndrome

Seong-Hoon Park, MD
Department of Internal Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

ABSTRACT

The “ ACC/AHA Guideline Update for the management of patients with unstable angina and Non-ST-segment
elevation myocardial infarction”, which was published in 2002, emphasizes the continuous risk stratification
of patients with unstable angina and non-ST-elevation myocardial infarction (NSTEMI), during the course of
its diagnosis and management. The main purpose of the risk stratification in patients with acute coronary
syndrome is to identify high risk patients, and give them optimal treatment, in an optimal environment, and to
prevent inappropriate, or excessive, treatment for patients with a low risk of an adverse outcome. For patients
with an intermediate risk at the initial evaluation, further risk stratification, with noninvasive diagnostic tests,
is recommended, which may provide a guide for the next treatment plan. For the initial risk stratification of
patients with suspected acute coronary syndromel] the clinical history, a physical examination, a 12-lead
electrocardiography and cardiac specific biomarkers, are critically important. Cardiac specific troponins, T
and I, are especially useful for the diagnosis of acute coronary syndrome, and they may also provide important
information for the risk stratification. There are two main strategies for the management of acute coronary
syndrome[] the early invasive and the early conservative, strategies. There are many reports suggesting the
positive effect of the early invasive strategy, compared with the early conservative strategy, on the prognosis
of high risk patients. Low molecular weight heparin and GP-IIb/Illa receptor blockers have been reported to
provide a positive effect on the prognosis when used in high risk patients. Therefore, the risk stratification is
important during the diagnostic procedure, and may provide an important guide in the management of patients
with acute coronary syndrome. (Korean Circulation J 2002532(9):739-755)
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Fig. 1. Nomenclafure of ACSs. Patients with ischemic
discomfort may present with or without ST-segment ele-
vation on the ECG. The majority of patients with ST-
segment elevation (large arrows) ultimately develop a
Q-wave AMI (QwWMI), whereas a minority (small arrow)
develop a non-Q-wave AMI (NQMI). Patients who pre-
sent without ST-segment elevation are experiencing either
UA or an NSTEMI. The distinction between these 2 diag-
noses is ultimately made based on the presence or
absence of a cardiac marker detected in the blood.
Most patients with NSTEMI do not evolve a Q wave on
the 12-lead ECG and are subsequent-ly referred to as
having sustained a non-Q-wave Ml (NQMI)O only a mi-
nority of NSTE-MI patients develop a Q wave and are
later diagnosed as having Q-wave MI. Not shown is
Prinzmetal’s angina, which presents with transient chest
pain and ST-segment elevation but rarely MI. The spec-
frum of clinical conditions that range from US to non-Q-
wave AMI and Q-wave AMI is refered to as ACSs.
Reproduced with permission. ACC/AHA guidelines for
the management of patients with unstable angina and
non-ST segment elevation myocardial infarction O a
report of the ACC/AHA Task Force on Practice Guide-
lines. JACC 20000 360 970-1062.
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Table 1. Likelihood that signs and symptoms represent an ACS secondary to CAD

Intermediate likelihood Low likelihood
High likelihood Absence of high-likelihood  Absence of high- of infermediate-
RCIVED Any of the followingd features and presence of likelihood features
any of the followingO but may havel
History Chest or left arm pain or Chest or left arm pain or Probable ischemic symptoms in
discomfort as chief symptom discomfort as chief symptom  absence of any of the
reproducing prior documented Age =70 years intermediate likelihood
angina Male sex characteristics
Known history of CAD, Diabetes mellitus Recent cocain use
including Ml
Examination Transient MR, hypotension, Extracardiac vascular disease  Chest discomfort reproduced by
diaphoresis, pulmonary edema, palpation
orrales
ECG New, or presumably new, Fixed Q waves T-wave flattening or inversion in
fransient Abnormal ST segments or leads with dominant R waves
ST-segment deviation Twaves not documented to  Normal ECG
(= 0.05 mV) or T-wave be new
inversion (= 0.2 mV) with
symptoms
Cardiac markers Elevated cardiac Tnl, TnT, or Normall Normall
CK-MB

Reproduced with permission. ACC/AHA guidelines for the management of patients with unstable angina and
non-ST segment elevation myocardial infarctionO a report of the ACC/AHA Task Force on Practice Guidelines.
JACC 20000 360 970-1062. ACSO acute coronary syndrame, CADO coronary artery disease

Table 2. Short-Term risk of death or nonfatal Ml in patients With UA*

. . ’ . Low risk
High Risk ) ) Infgrmedme risk No high- or intermediate-risk
Feature At least 1 of the following No high-risk feature bgf must feature but may have any of
features must be presentd have 1 of the followingO the following featuresT]
History Accelerating tempo of ischemic  Prior MI, peripheral or
symptoms in preceding 48 h cerebrovascular disease, or
CABG, prior aspirin use
Character of Prolonged ongoing Prolonged (=20 min) rest New-onset or progressive CCS
pain (=20 minutes) rest pain angina, now resolved, with Class Il or IV angina the past
moderate or high likelihood 2 weeks without prolonged
of CAD (>20 min) rest pain but with
Rest angina (<20 min) or moderate or high likelihood
relieved with rest or of CAD (see Table 5)
sublingual NTG
Clinical Pulmonary edema, most likely Age =70 years
findings due to ischemia

New or worsening MR murmur

S 3 or new/worsening rales

Hypotension, bradycardia,
tachycardia

Age =75 years

ECG Angina at rest with transient T-wave inversions =>0.2 mV Normal or unchanged ECG
ST-segment changes=0.05mV  Pathological Q waves during an episode of chest
Bundle-branch block, new or discomfort

presumed new
Sustained ventricular tachycardia

Cardiac Elevated (e.g., TnT or Slightly elevated (e.g., TnT<0.01 Normal

markers Tnl=0.1 ng/mL) but <0.1 ng/mL)
Reproduced with permission. ACC/AHA guidelines for the management of patients with unstable angina and
non-ST segment elevation myocardial infarctiond a report of the ACC/AHA Task Force on Practice Guidelines.
JACC 20000 360 970-1062.
*[ estimation of the short-term risks of death and nonfatal cardiac ischemic events in UA is a complex
multivariable problem that cannot be fully specified in a table such as thisO therefore, this table is meant to
offer general guidance and illustration rather than rigid algorithms
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discomfort ; low-risk ACS I
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Fig. 2. Algorithm for evaluation and management of patients suspected of having ACS. Reproduced with
permission. ACC/AHA guidelines for the management of patients with unstable angina and non-ST segment
elevation myocardial infarctiond a report of the ACC/AHA Task Force on Practice Guidelines. JACC 20000 360
970-1062. ACSO acute coronary syndrame, LVO left ventrial
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Fig. 3. Adverse outcome by initial ECG in ACS. Repro-
duced with permission. ACC/AHA guidelines for the
management of patients with unstable angina and
non-ST segment elevation myocardial infarctiond a
report of the ACC/AHA Task Force on Practice Guid-
elines. JACC 20000 360 970-1062. ACSO acute coro-
nary syndrame.
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Fig. 4. Relationship between cardiac troponin levels
and risk of mortality in patients with ACS. Reproduced
with permission. ACC/AHA guidelines for the mana-
gement of patients with unstable angina and non-ST
segment elevation myocardial infarctiond a report of
the ACC/AHA Task Force on Practice Guidelines. JACC
20000 360 970-1062. ACSO acute coronary syndrame.
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Table 3. Biochemical cardiac markers for the evaluation and management of patients with suspected ACS but
without ST-T segment elevation on 12-lead ECG

el Clinical
Marker Advantages Disadvantages care test Comment .
. recommendation
available?

CK-MB Rapid, cost- Loss of specificity in Yes Familiar to Prior standard and
efficient, setting of skeletal majority of still acceptable
accurate assays muscle disease or clinicians diagnostic test in

Ability fo detect  injury, including most clinical
early surgery circumstances
reinfarction Low sensitivity during

very early Ml (6 h

after symptom onset)
or later after symptom
onset (=36 h) and for
minor myocardial

damage (detectable
with troponins)

CK-MB isoforms Early detection  Specificity profile No Experience to date Useful for extremely

similar to that of
CK-MB

of Ml predominantly

in dedicated

early (3—6 h after
symptom onset)

Myoglobin

Cardiac troponins

Current assays
require special
expertise

Very low specificity
in setting of skeletal
muscle injury or
disease

Rapid return to
normal range limits
sensitivity for later
presentations

High sensitivity
Useful in early
detection of Ml
Detection of
reperfusion
Most useful in
ruling out Ml

Powerful tool Low sensitivity in

for risk very early phase of
stratification MI (<6 h after
Greater symptom onset) and
sensitivity and requires repeat
specificity than  measurement at
CKMB 8—12 h, if negative

Detection of Limited abbility to
recent Mlup to  detect late minor
2 weeks after reinfarction
onset

Useful for
selection of
therapy

Detection of
reperfusion

Yes

Yes

research centers

More convenient
early marker
than CK-MB
isoforms
because of
greater
availability of
assays for
myoglobin

Rapid-release
kinetics make
myoglobin useful
for noninvasive
monitoring of
reperfusion in
patients with
established Ml

Data on
diagnostic
perfomance and
potential
therapeutic
implications
increasingly
available from
clinical trials

detection of Mlin
centers with
demonstrated
familiarity with
assay techique

Useful as asingle

test to efficiently
diagnose NSTEMI
(including minor
myocardial damage),
with serial
measurements.
clinicians should
familiarize
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Reproduced with permission. ACC/AHA guidelines for the management of patients with unstable angina and
non-ST segment elevation myocardial infarctiond a report of the ACC/AHA Task Force on Practice Guidelines.
JACC 20000 360 970-1062. ACSO acute coronary syndrame
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Table 4. Noninvasive risk stratification

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)
. Stress-induced multiple perfusion defects of mo-
derate size
6. Large, fixed perfusion defect with LV dilatation or
increased lung uptake (thallium-201)
7. Stress-induced moderate perfusion defect with LV
dilatation or increased lung uptake (thallium-201)
8. Echocardiographic wall motion abnormality (in-
volving >2 segments) developing at a low dose of
dobutamine (10 mg/kg/min) or at a low heart rate
(<120 bpm)
9. Stress echocardiographic evidence of extensive
ischemia
Intermediate risk (1-3% annual mortality rate)
1. Mild/moderate resting LV dysfunction (LVEF 0.35—
0.49)
2. Infermediate-risk freadmill score (—11< score <5)
3. Stress-induced moderate perfusion defect without
LV dilatation orincreased 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. Lowe-risk tfreadmill 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 abnorma-
lities during stress

w

Reproduced with permission. ACC/AHA guidelines for
the management of patients with unstable angina
and non-ST segment elevation myocardial infarctiond
a report of the ACC/AHA Task Force on Practice Gu-
idelines. JACC 20000 360 970-1062.
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Table 5. Noninvasive test results that predict high risk
for adverse outcome (LV imaging)
Stress radionuclide
ventriculography

Exercise EF < 0.50
Rest EF < 0.35

Fallin EF > 0.10

Reproduced with permission. ACC/AHA guidelines for
the management of patients with unstable angina and
non-ST segment elevation myocardial infarctiond a
report of the ACC/AHA Task Force on Practice
Guide-lines. JACC 20000 360 970-1062.
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