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Department has reviewed their disclosure information for the planner(s
and/or committee/faculty for this program and they do not have
relationships that present a relevant conflict of interest.

&% KAISER PERMANENTE.



Outline

Alndications for
OStress

AContraindications
ATesting modalitic Biss
Alncluding CTA
ATest selection
ACases

&% KAISER PERMANENTE.



Indications

/ASuspected CAD

APreoperative
APulmonary hypertension
ADOE

AValvular heart disease
AViability

ARisk stratification
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Indications: Suspected CA

ll. EXERCISE TESTING TO DIAGNOSE
OBSTRUCTIVE CAD

Class 1

Adult patients (including those with complete right
bundle-branch block or less than 1 mm of resting ST
depression) with an intermediate pretest probability
of CAD (Table 4) on the basis of gender, age, and
symptoms (specific exceptions are noted under
Classes II and III below).
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Bayeso

Theor em

Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms™

Age Typical/Definite Atypical/Probable Nonanginal

(¥) Gender Angina Pectoris Angina Pectoris Chest Pain Asymptomatic

30-39 Men Intermediate Intermediate Low Very low
Women Intermediate Very low Very low Very low

40-49 Men High Intermediate Intermediate Low
Women Intermediate Low Very low Very low

50-59 Men High Intermediate Intermediate Low
Women Intermediate Intermediate Low Very low

60—69 Men High Intermediate Intermediate Low
Women High Intermediate Intermediate Low

Gibbons ef al. 2002
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Indications: Suspected CA

ll. EXERCISE TESTING TO DIAGNOSE
OBSTRUCTIVE CAD

Class IIb

1. Patients with a high pretest probability of CAD by
age, symptoms, and gender.

2. Patients with a low pretest probability of CAD by age,
symptoms, and gender.

3. Patients with less than 1 mm of baseline ST depres-
sion and taking digoxin.

4. Patients with electrocardiographic criteria for left
ventricular hypertrophy (LVH) and less than 1 mm of
baseline ST depression.
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Indications: Suspected CA

ll. EXERCISE TESTING TO DIAGNOSE
OBSTRUCTIVE CAD

Class 111

1. Patients with the following baseline ECG abnormali-
ties:

® Pre-excitation (Wolff-Parkinson-White) syndrome
® Electronically paced ventricular rhythm

® Greater than 1 mm of resting ST depression

® Complete left bundle-branch block
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Contraindications

Table 1. Contraindications to Exercise Testing

Absolute
e Acute myocardial infarction (within 2 d)
e High-risk unstable angina™
e Uncontrolled cardiac arrhythmias causing symptoms or
hemodynamic compromise
Symptomatic severe aortic stenosis
Uncontrolled symptomatic heart failure
Acute pulmonary embolus or pulmonary infarction
Acute myocarditis or pericarditis
Acute aortic dissection
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Evaluation of Suspected CAD

(symptomatic)

ATreadmill ECG
AStress Echo

A Exercise
A Dobutamine

AMyocardial perfusion (nuclear)
A Exercise
A Persantine

ACTA
ACoronary angiography (invasive)
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Evaluation of Suspected CAD

AFunctional:
A Treadmill ECG
A Stress Echo
A Myocardial perfusion

AAnatomic
A CTA
A Coronary angiography
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Treadmill ECG

AExercise: preferred if possible
A Treadmill
AGood for detecting ischemia and arrhythmia
ACheap
__AReadily available




Treadmill ECG

Table 7. Meta-Analyses of Exercise Testing?5.26

Number of  Total Number  Sens Spec  Predictive

Grouping Studies of Patients (%) (%) Accuracy (%)
Meta-analysis of standard exercise test 147 24,047 68 77 73
Meta-analysis without MI 58 11,691 67 72 69
Meta-analysis without workup bias 3 =>1000 50 90 69
Meta-analysis with ST depression 22 9153 69 70 69
Meta-analysis without ST depression 3 840 67 84 75
Meta-analysis with digoxin 15 6338 68 74 71
Meta-analysis without digoxin 9 3548 72 69 70
Meta-analysis with LVH 15 8016 68 69 68
Meta-analysis without LVH 10 1977 72 77 74

Sens indicates sensitivity: Spec. specificity: MI, myocardial infarction; and LVH, left ventricular hypertrophy.
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Stress Echo and Outcomes

Exercise (n=5330)
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MPI| and Outcomes
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Test Performance

- 1.0 -
AStress echo:
A Sensitivity = 85%  gg.
A Specificity = 77% g
P o -
AStress MPI: e
é\ Sensitivity = 87% &,
A Specificity = 64% 2
— ECHO
0.2 - - - - SPECT
No Imaging
0.0 0:2 0:4 0:6 0:8 1.I0

False-Positive Ratio
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BayesoOoO Theorem

AThe probability of a patient having the
disease after a test is performed depends
onpretest probabiatyd the test
characteristics
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BayesoOoO Theorem

Table 5. Definitions and Calculation of the Terms Used to Quantify the Diagnostic Accuracy of a Test

Sensitivity = [TP/(TP + FN)] = 100 Specificity = [TN/(FP + TN)] = 100

Sensitivity < P(CAD)
[Sensitivity < P(CAD)] + [(1 — Specificity)[1 — P(CAD)]]

Predictive value of an abnormal test (PV+) =

Predictive accuracy = [Sensitivity x P(CAD)] + [Specificity = [1 — P(CAD)]]

TP indicates those with an abnormal test result and disease (true-positives): TN. those with a normal test result and no disease (true-
negatives); FP. those with an abnormal test result but no disease (false-positives); FN, those with a normal test result but disease
(false-negatives); PV, the percentage of those with an abnormal (1) test result who have disease; predictive accuracy. the percentage
of correct classifications, both 1 and 2; and P(CAD). pretest probability.
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Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms™

Age Typical/Definite Atypical/Probable Nonanginal

(¥) Gender Angina Pectoris Angina Pectoris Chest Pain Asymptomatic

30-39 Men Intermediate Intermediate Low Very low
Women Intermediate Very low Very low Very low

40-49 Men High Intermediate Intermediate Low
Women Intermediate Low Very low Very low

50-59 Men High Intermediate Intermediate Low
Women Intermediate Intermediate Low Very low

60—69 Men High Intermediate Intermediate Low
Women High Intermediate Intermediate Low

Gibbons ef al. 2002
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BayesoOoO Theorem
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Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms™

Age Typical/Definite Atypical/Probable Nonanginal

(¥) Gender Angina Pectoris Angina Pectoris Chest Pain Asymptomatic

30-39 Men Intermediate Intermediate Low Very low
Women Intermediate Very low Very low Very low

40-49 Men High Intermediate Intermediate Low
Women Intermediate Low Very low Very low

50-59 Men High Intermediate Intermediate Low
Women Intermediate Intermediate Low Very low

60—69 Men High Intermediate Intermediate Low
Women High Intermediate Intermediate Low

Gibbons ef al. 2002

Use Clinical Judgment!
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RWC Case #1

A 56 year old female with a history of hypertension, dyslipidemia,
fiboromyalgiaand chronic L-sided upper chest pain who reports 3
months mid-chest burning with exertion.

A What is her pre-test probability of obstructive CAD?
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Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms™

Age Typical/Definite Atypical/Probable Nonanginal

(¥) Gender Angina Pectoris Angina Pectoris Chest Pain Asymptomatic

30-39 Men Intermediate Intermediate Low Very low
Women Intermediate Very low Very low Very low

40-49 Men High Intermediate Intermediate Low
Women Intermediate Low Very low Very low

50-59 Men High Intermediate Intermediate Low
Women Intermediate Intermediate Low Very low

60—69 Men High Intermediate Intermediate Low
Women High Intermediate Intermediate Low

Gibbons ef al. 2002
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RWC Case #1

A Treadmill Test:
A 6:55 Bruce Protocol
A chest burning at peak exercise
A 1mm horizontal ST depression
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Invasive Coronary Angiography \\
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Invasive Coronary Angiography . :
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RWC Case #2

A43 y.0. woman without CAD risk factors
presents with 2 week history of sharp
chest pain lasting-2 min

AECG is normal
AWhat is the prest probability?
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Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms™

Age Typical/Definite Atypical/Probable Nonanginal

(¥) Gender Angina Pectoris Angina Pectoris Chest Pain Asymptomatic

30-39 Men Intermediate Intermediate Low Very low
Women Intermediate Very low Very low Very low

40-49 Men High Intermediate Intermediate Low
Women Intermediate Low Very low Very low

50-59 Men High Intermediate Intermediate Low
Women Intermediate Intermediate Low Very low

60—69 Men High Intermediate Intermediate Low
Women High Intermediate Intermediate Low

Gibbons ef al. 2002
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RWC Case #2

ATreadmill test:

A 8 min on Bruce protocol
A Borderline ST depressions
A Equivocal test

AStress thallium was) for ischemia
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RWC Case #3

A 43 year old male smoker with h/o dyslipidemia presents to ER witiek.
history of chest pain with and without exertion

A Ruled out for Ml in ED, EKG normal

A Whatis his prest probability of obstructive CAD?
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Table 4. Pretest Probability of Coronary Artery Disease by Age, Gender, and Symptoms™

Age Typical/Definite Atypical/Probable Nonanginal

(¥) Gender Angina Pectoris Angina Pectoris Chest Pain Asymptomatic

30-39 Men Intermediate Intermediate Low Very low
Women Intermediate Very low Very low Very low

40-49 Men High Intermediate Intermediate Low
Women Intermediate Low Very low Very low

50-59 Men High Intermediate Intermediate Low
Women Intermediate Intermediate Low Very low

60—69 Men High Intermediate Intermediate Low
Women High Intermediate Intermediate Low

Gibbons ef al. 2002
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RWC Case #3

A Sameday treadmill test
A 4:20 seconds Bruce Protocol (7.0 METS)
A 118 bpm (66% of MPHR)
A Normal blood pressure response
A Chest pain after 2 minutes
A No ischemic ST changes were noted

A Referred for CT angiogram
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Coronary CT Angiography

LV

RV
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