My Patient Needs a Stress Test
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Absolute and relative contraindications to exercise testing
Absolute

Acute myocardial infarction (within two days)

Unstable angina

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

Active endocarditis

Acute aortic dissection

Acute noncardiac disorder that may affect exercise performance or be

aggravated by exercise (eg, infection, renal failure, thyrotoxicosis)
Inability to obtain consent



Relative™

Left main coronary stenosis or its equivalent

Moderate stenotic valvular heart disease

Electrolyte abnormalities

Severe hypertension (systolic 200 mmHg and/or diastolic 110
mmHQ)

Tachyarrhythmias or bradyarrhythmias, including atrial
fibrillation with uncontrolled  ventricular rate

Hypertrophic cardiomyopathy and other forms of outflow tract
obstruction

Mental or physical impairment leading to inability to cooperate

High-degree atrioventricular block

* Relative contraindications can be superseded if benefits
outweigh risks of exercise.



What should the patient expect?

> NPO

> Medication Adjustments
o Hold Beta Blockers, modify insulin therapy

> No Caffeine x 24hrs

> 1-2 hrs for stress ecg alone, immediate
results

> 2 hrs for stress echo, Immediate results

> 2-4 hrs foer stress nuclear, preliminany.
iesults available later that day
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What kind of Stress Test?

Stress: Treadmill vs. Pharmacologic

Stress ECG alone (no imaging)
Stress ECG with ECHO imaging
Stress ECG with nuclear imaging
Pharmacologic ECG with imaging

Adenosine vs. Persantine vs. Dobutamine
Nuclear with all
ECHO with Dobutamine




Stress ECG

Well established, inexpensive, non-
Invasive, no radiation, simple

Indirectly detects myocardial ischemia
Limited sensitivity and specificity
compared with coronary angiography

Answers clinical guestions regarding
exercise tolerance and heart disease




Stress ECG

> Clinical guestions...
o Functional capacity
o« BP response to exercise
« HR response to exercise

o Assess arrhythmias, both atrial and
ventricular

o Assess effect of medications

o Gives significant pregnostic Infermation: in
patients with known CAD




Duke Treadmill’ score predicts
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Predictive value of Duke treadmilll score

Probability of survival, percent
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Patients excluded from Stress
ECG

> Patient who fails to achieve 85% MPHR
(220-age In years)*0.85 = MPHR

o leg claudication

o Arthritis

o Deconditioning

o Pulmonary disease

o BETA BLOCKER therapy




Patients excluded from Stress
ECG

> Abnormal baseline ECG
o WPW, paced rhythm, LBBB
e > 1lmm ST depression at rest
o Digoxin
e LVH
o Prior Mi




Stress ECG Examples
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m RPE - HR 128

Prolocol Manual Treadmiil METs{a) 46 TargetHR 136 1 LvL 08 SLP 20
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S00204060 e s RPE = HR B4

Protocol  Manual Treadmill = METs(a) 4.6 TargetHR. 136 Il LVL 13 SLP 22
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M o e = RPE = HR 128

Protocol  Manual Treadmill METs(a) 46  TamgelHR 136 Il LVL 11 SLP 19
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OLEFERUK, ISABELLE A

Slage Total Stage Time  HR Cumen ER BP HR=BF T™ Spead T™ Grade VL LWL W2 LWL W5
miph %
REST 12:45 7B ] 1500 80 11700 1.2 0.0 0.8 0.9 R
Stage 1 Protocol changed to Manual Treadmill
0700 106 ¥ e - 1.7 40 L= 0.7 1.0
0200 114 1 21480 24800 1.7 4.0 0.8 0.6 16
0300 126 1 210490 26460 1.4 an oa 0.7 1.6
Radionuclide Injected
04000 124 18 210090 26040 13 a.n 0.4 0.4 12
04:26 122 13 210090 25620 1.3 0.0 05 0.8 1.3
Slop exercise at 04, 26
RECOVERY 07.00 100 0 236110 25724 0.0 0.0 1.2 1.1 1.8
02:00 a8 i ZIEM10 23128 0.0 0.0 1.2 07 1.7
03:00 85 1] 208100 17680 0.0 0.0 1.0 0.6 1.2
04,00 83 0 208100 17264 0.0 0.0 0.8 05 1.0
0500 a2 1 1TF20 82 14104 0.0 0.0 0.4 0.6 0.8
0600 7T 2 172092 13244 0.0 0.4 0.3 0.6 0.8
o700 Filt) i 150090 10500 0.0 o.a 0.2 0.6 0.7
0800 76 1 150090 11400 0.0 0.0 02 0.6 D&
0820 73 1 150/ 90 108950 (.a (.0 0.2 06 05
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Worst Case
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Tab ma
Slage Tolal Stage Time  HR Current ER BP HRxBP T™ Speed ™ Grade LWL 1l LWL W2 LWL V5
miph %
- - “
REST Standing g h
14:44 57 0 (0 1s0/E2 9120 1.2 0.0 0.1 0.6 0.1
Stage 1 0700 o3 0 i S 1.7 10.0 0.0 0.1 0.5
02:00 105 ¥ P S 1.7 0.0 0.3 0.4 0.3
Stage 2 01:00 119 D P i 25 12.0 0.5 0.3 0.7
0200 123 0 . 1BOVIDD  E2740 25 12.0 0.7 0.4 0.9
03:00 127 0 | 18000 22860 25 12.0 1.0 0.4 1.3
it e
Stage 3 Stage heid s
Protocol changed 1o Manual Treadmill il
01:00 141 0 o s ay 14.0 1.0 0.6 -1.8
Stage resumed -
0143 S 14%- 0 —t— 37 3.5 -1.0 i 14
Stop exercise at 06:43 I BiCEaeE
RECOVERY 01.00 a2 0 C 208110 19136 0.0 0.0 0.5 0.5 0.0
0200 74 0 208110 1 ?92 0.0 0.0 0.3 04 0.4
0300 66 o Troae-—1i220 0.0 0.0 -0.4 0.3 0.4
0400 B 0 170100 11560 0.0 0.0 0.6 0.4 0.5
05:00 BY 0 168/ 98 11256 0.0 0.0 0.5 0.4 0.3
0600 66 1 168/98 11088 0.0 0.0 0.4 0.6 -0.5
0655 B4 0 168/98 10752 0.0 0.0 -0.4 0.6 0.5
r i |_.'
900378653 41 7/2008 B:34:14 AM Page 2 of 4 Bl



Worst Case
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oapapdis |

Stage Tolal Stage Time ~ HR Current ER BR HRxBP  TM Speed T™ Grade LWL Il LVL W2 LVL V5
miph %
-z
REST 1555 Y i | 119/ 80 |1u591 12 0.0 02 0.4 06
Stage 1 01:00 107 0 ji 1.7 100 0.0 0.5 0.3
0200 ‘Epa i 17 10.0 0.0 0.5 0.4
03.00 124 0 | 168/90 | 20832 17 10.0 0.0 0.4 0.4
Stage 2 01:00 133 0 bafaud | HH]HES 2.5 120 01 0.3 0.1
Protocol changed to Manual Treadmill [
0200 B0 e S 2.5 0.0 0.4 0.4 0.0
Radionuciide Injected i
02:54 mln 0 | 180/80 | 23760 25 0.0 01 0.5 0.4
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! | i
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04:00 66 o | 148/68 14208 0.0 0.0 0.1 0.4 01
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Stress with Imaging

> M vs. Pharmacologic

o« Similar accuracy
o« Similar positive and negative predictive values

> Pharmacologic Stress

o« Accurate assessment of CAD in patients unable to exercise
o Very useful in pre-op risk assessment

o Relatively safe

« ECG abnormalities more predictive

o« More specific in patients with LBBB

o Contraindicated in hypotension, SSS, asthma



Stress echo vs Stress MPI

Advantages of stress echocardiography.

1. Higher specificity.

2. Versatility - more extensive evaluation of cardiac anatomy and function
3. Greater convenience, efficacy, availability

4., | ower cost

Advantages of stress perfusion imaging

1. Higher technical success rate

2. Higher sensitivity - especially for single vessel coronary disease involving the
left circumflex

3. Better accuracy in evaluating possible ischemia when multiple resting left
ventricular wall motion abnormalities are present

4. More extensive published data base - especially in evaluation of prognosis



Choice of exercise testing modality in different clinical
settings

Diagnostic or prognostic
exercise testing

Localize ischemia
or assess viability

¢

Marked baseline ECG abnormalities,
digitalis therapy, previous
revascularization

No i
]

Able to
eXErcise

b=

Able to
exercise

Exercise
imaging
study

Fharmacologic
stress imaging
study

Yes & Yes ‘ Mo

Standard
BREPCiSE
ECG kest

Exercise
imaging
study

Fharmacologic
stress imaging
study

Pharmacologic
stress imaging
study

Marked baseline ECG abnoermalities” include preexcitation (Wolff-Parkinsen-\White) syndrome, more thamn 1 mmi ofi ST depression at rest, and
patients taking| digoxin or with ECG criteria for left ventricular hypertrephy, even if they have less than 1 mm ofi baseline ST depression.
Evaluation of patients with left bundle branch bleck or paced ventricular rhythm is not included in this algerithm. UpToDate — Perfermance of
exercise ECG Testing




Pearls for the referring practitioner

> Stage | Bruce protocol
e 3 minutes @ 1.7/mph on 10% grade

e <=4.6 METS = low workload
> Goal is 5 minutes on TM at any speed +/-
grade

> |Image patients

e (Can not exercise or exercise to 85% MPHR
o Abnormal baseline ECG
e Prior revascularization

> [he optimal strategy. for diagnosing CAD
IR Women IS not Vet defined per guidelines



Tabular Eumrnni

Slage Total Stage Time  HR Curent ER BP HRxBP ™ Speed T™ Grade LVL i LWL W2 LVL V&
mph %
REST Protocol changed to Adenosine
15:05 BO [ 142/90 9798 | an -0.3 0.2 -0.2
Stage 1 a7:00 i) i e et 0.0 0.0 -0 o2 -0.2
Radionuclide Injected
0200 B2 0 1Al an 11480 0.0 R -3 00 <02
J3-00 Bi& 0 140/ 90 12040 an 0.0 -(r4 01 04
Stage 2 THROAT BURNING LIKE ANGINA
0100 a5 a e “— 0.0 0.0 .8 0.2 0.7
0103 87 a 32070 11484 0.0 0.0 0.8 0.2 4.7
Slop exercise at 0403
RECOVERY 071:00 ag 0 —t— - 0.0 0.0 -089 0.3 08
0200 72 i == pr » 0.0 oo 0.3 0.3 0.3
03 a0 72 0 e -- 0.0 0.0 -0.4 0.2 0.4
STILLL WITH SOME THROAT TIGHTNESS
o400 BB 0 1800 72 10200 0.0 0.0 07 03 -0.4
G500 Go 1 1500 F2 10200 0.0 04 -0.8 a2 -0.5
0546 T 0 180072 11550 0.0 0.0 0.6 0.3 -0.4
900176150 3M0/2009 941589 AM Page 2 of 4



Worst Case
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EXxercise Test Endpoints

Patient-determined endpoints

o Patient wants to stop
o Significant chest discomfort
« Marked fatigue or severe dyspnea

o Ofther limiting symptoms (dizziness, leg cramps, joint
discomfort, etc)

Physician-determined endpoints

o« Patient does not look well (eg, ataxia, confusion, pallor,
cyanosis, etc)

o« Exertional hypotension (systolic BP below: standing at rest
systolic BP)

o Systolic BP >250 mmiHg
o Diastolic BP >120 mmHg
o« Equipment failure
S HHHHGHGGGGHTFTSSSSS



Exercise Test Endpoints (cont'd)

ECG endpoints

Marked ST segment depression
New bundle branch block or AV heart block
Ventricular tachycardia or fibrillation

Increasing frequency of ventricular arrhythmia (premature
beats, couplets or nonsustained ventricular tachycardia),
especially i ischemia present

Onset ofi supraventricular tachyarrhythmias

Protocol-determined endpoints (submaximal tests)

IHeart rate determined: (eg, 120 to 140 bpm)
\Workload determined (eg, 5 METS)



Mormal Artery

of cholestercl

Blockage requiring treatment




THANK YOU!

Questions?



