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Types of Exercise

~
» Isometric (Static)
i weight-lifting
i pressure work for heart, limited
cardiac output, proportional to effort
» Isotonic (Dynamic)
iwalking, running, swimming, cycling
i Flow work for heart, proportional to
external work
» Mixed



Types of Stress
~ D yP

A Exercise (Dynamic)
i Physiological
i Provides METs and it clinical and prognostic
Importance

» Pharmacological Sympathetic stimulation
(Dobutamine, arbutamine)

i Good for patients who cannot exercise
i No body motion artifact

» Vasodilation causing myocardial steal (Adenosine IV
or po persantine which causes endogenous adenosine
release)

» Psychological (?)



Stress Test Add-ons
~ D

A ECG
i Necessary for safety
i Least expensive

» Nuclear Perfusion
i Thallium or Sestimibi
i Localizes, gating allows for EF estimate

» Echocardiography
» Checks valves and most accurate EF

» Non-stress imaging I EBCT and ultra-fast CT
» Anatomic rather than functional



AHA/ACC Exercise Testing
Guidelines: Recommendations for

Exercise Testing
~" =

vDiagnosis CAD

v Prognosis with symptoms/CAD
v After Ml

vUsing Ventilatory Gas Analysis
v Special Groups



Does this patient have
CAD??

5
DOES THIS BOOK HAVE THE INFORMATION | NEED?
IS THAT MAN A DRUG USER?

IS TRIAT ASSEMBLY-LINE ITER FLAWED?
IS THE RADIATION LEVEL IN MY HOUSE UNSAFE?
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YES/NO DIAGNOSTIC QUESTIONS ABOUND,
not just in medicine but in most fields. Yet proven
techniques that increase the odds of making a correct
call are dangerously underused.




The ACC/AHA Guidelines for the
Diagnostic Use of the Standard
Exercise Test
-~

v Class | (Definitely appropriate) - Adult
males or females (including RBBB or < 1mm
resting ST depression) with an intermediate
pre-test probability of coronary artery disease
based on gender, age and symptoms (specific
exceptions are noted under Class Il and IlI
below).

v Class lla (Probably appropriate) - Patients
with vasospastic angina.



Gender Typical/Definite Atypical/Probable Non-Anginal Asymptomatic
Angina Pectoris Angina Pectoris Chest Pain

Males Intermediate Intermediate low (<10%) Very low (<5%)

Females Intermediate Very Low (<5%) Very low Very low

Males High (>90%) Intermediate Intermediate low

Females Intermediate Low Very low Very low

Males High (>90%) Intermediate Intermediate Low

Females Intermediate Intermediate Low Very low

Males High Intermediate Intermediate Low

Females High Intermediate Intermediate Low

High = >90% Intermediate = 10-90% Low = <10%
Very Low = <5%




Comparison of Tests for

Diagnosis of CAD

Grouping #of Total # Sens Spec
Studies Patients

Standard ET 147 24,047 68% 77%
e ET Scores 24 11,788

e Score Strategy 2 >1000 85% 92%

Thallium  Scint 315 6,038 85% 85%

SPECT 16+14 5,272 88% 72%

Adenosine SPECT 10+4 2,137 89% 80%

Exercise ECHO 58 5000 84% 75%

Dobutamine ECHO S <1000 88% 84%

Dobutamine Scint 20 1014 88% 74%

Electron Beam 16 3,683 60% 70%

Tomography (EBCT)



VVariable Circle response | Sum

Males

Choose
only one
Exercise ST Depression 1- 2mm =15 ner
>2mm =25 g roup
Angina History Definite/Typical = 5
Probable/atypical =3 <40=low prob
Non- cardiac pain =1 40-60=
[Epeichoiesierolemiaa NS intermediate
Diabetes? Yes=5 probability
>60=high
probability

Total Score:




Variable Circle response | Sum

Exercise ST 1- 2mm =6
Depression (x2) >2mm =10

Angina History (x2) Definite/Typical = 10

Probable/atypical =6

Non- cardiac pain =2

Diabetes? (x2 Yes=10

en Status Positive=- 5, Negative=5

Total Score

Women

Choose
only one
ner

group

<37=low prob

37-57=
Intermediate
probability

>57=high
probability



The ACC/AHA Guidelines for the Prognostic
Use of the Standard Exercise Test

\/\

¥ Indications for Exercise Testing to Assess Risk

and prognosis in patients with symptoms or a prior
history of coronary artery disease:

vClass |. Should be used:

v Patients undergoing initial evaluation with suspected
or known CAD. Specific exceptions are noted below
In Class llIb.

v Patients with suspected or known CAD previously
evaluated with significant change in clinical status.



DUKE Treadmill Score for

Stable CAD
~

METs - 5 X [mm E-I ST
Depression] -
4 X [Treadmill Angina Index]

*kkkkk *kkkkkk
E-l1 = Exercise Induced
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Duke Treadmill Score (uneven lines, elderly?)

ST-segment Prognosis Duration of
deviation Ischemia- Angina Average exercise
during reading during 5-year annual
exercise line exercise survival mortality MET Min

0mm T - None 20 + 18
I 0.99 + 0.2%

- 0.4% 17 + 15

- 1% 'S
- Nonlimiting - 10
- Ez’fn
- 3%
>4%
n ¢
ercise - 6‘;’3
limiting

- 9%

This sample nomogram shows the results of exercise testing in
a 55-year-old male sheet-metal worker with atypical chest pain.
The patient reached 7 METS before the test was stopped
because of exercise-limiting angina. He had 2 mm of horizontal
ST-segment depression at maximal exercise. The predicted
cardiovascular mortality for this patient is 4.5%, which is high.
Catheterization is the appropriate next step.
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NAddmer so
Kaplan Meier Survival curves for Score

SCORE = (1=yes, 0=n0)

METs<5 + Age>65 + History of
CHF + History of Ml or Q wave
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a=0, b=1, c=2, d=more than 2

7.0
Follow up in years
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But Can Physicians do as well as
the Scores?

954 patients - clinical/TMT reports

Sent to 44 expert cardiologists, 40
cardiologists and 30 internists

Scores did better than all three but
was most similar to the experts



Key Points of Exercise Testing
~—

A Manual SBP measurement (? automated)
most important for safety

A Adjust to clinical history (couch potatoes)
A No Age predicted Heart Rate Targets

A The BORG Scale of Perceived Exertion
A METs not Minutes

A Fit protocol to patient (RAMP)

A Avoid HV and cool down walk

A Use standard ECG analysis/ 3 minute
recovery/ use scores

A Heart rate recovery
A Expired Gas Analysis?



Symptom - Sign Limited Testing

Endpoints 0 When to stop!
~ O

» Dyspnea, fatigue, chest pain

» Systolic blood pressure drop

» ECG--ST changes, arrhythmias
» Physician Assessment

» Borg Scale (17 or greater)
\/\



Very, very light

Very light

Fairly light

Somewhat hard

Hard

Very hard

Very, very hard




How to read an Exercise ECG
\/'\
Good skin prep
PR Isoelectric line
Not one beat
Three consistent complexes
Averages can help
Garbage In, garbage out

Three minute recovery
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Attending FENSTER

Referring

Patient LEAF, ROBERT E.

MRN 41262005 19:58:41

DOB 4211938  Age 671t 72
Sex  MALE W -

Medication

ResingkR 64 TargetlR 141

RestngSBP ~ —  Max Precicted HR166

RestingDBP % MaxHR 81
Worst-case ST Slope -1 V4

Max HR
Max SBP
Max DBP
Total Exercise Time

130

0816

Protocol
HRYBP
Billing Code

09 MET Ramp







