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1. A 56yomdeisreferred to you from aneighbor He states that he has had chest pain
over the last severd months but only when he works outin hisgarden. Uponfurther
guestioning he aso has this pain when histen grandkidsvist. The pain is described as left
anterior chest discomfort andis relieved with rest. Heis aformer smoker of 1ppdfor 20+
years and he consumes no dcohd. Both his mother and father had bypass surgery, but he
doesn@ remember at what age. His bloodpressureis 13884 andhisHR is89. HisTChd
is242andhisLDL is172. You perform an ECG and it shows NSR and no STT changes
or Qwaves. What tet, if any, do you offer him next?

CXR

Electron-beam CT (CT of the coronaries)
Coronay angography

Exercise Treadmill stress testing

BNP
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2. Classify the following symptoms as classic (typicd) or atypica

Sensationsof heaviness, squeszing pressure, burning or aching
Randam onset

Radiation to shouder, neck, jaw, arm or epigastrium

Pleuritic, sharp, knife-like

Chest wall pain, postiond, tender to palpation

Relatively predictable in onst

Last 3-15 minutes

Lasts seconds minutes, hous, or dl day

Relieved with rest or NTG
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3. You have jug come from an ACC meeting and you know the characteristics of chronic
stableangina (CSA) include:

Complete reversibility of the symptoms
Worsening symptoms

Recurrence of symptoms over time
Recent onset of symptoms

Symptoms at rest
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4. On your PE, you pay close attention to his cardiac and pumonary exam. You are careful
to nate any murmurs, wheezes or rhorchi. His neurologic exam is completdy normal. You
know that the following may produce angna-like chest pain in the absence of overt
coronary disease:
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Pneumonia

Aortic-vave disease
Esophaged spasm
Hypertrophc cardiomyopathy
Musculoskdetd disordes

All of the above

5. You offer him an exercise treadmill stress test because you know that he doesn® have
which ore of the following cofounders that woud contraindicate ETT:
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WPW syndrome

Complete LBBB

Pt unableto exercise

Electronicaly paced ventricular rhythm
More than 1mm of ST depression at rest
All of the above

6. Indcationsfor LV systolic function (EF) measurement by resting Echo or radionuclide
angographyin ptswith CSA or are asymptomatic indude;

B.
C.
D.
E.

Patients with prior hx of Ml

Patients with pathdogic Q waves on ECG
Patients with symptoms or signsof CHF
Patients with complex ventricular arrhythmias
All of the above

7. Indcationsfor exercise stress testing include:
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Patients with typicd chest pain
Highrisk patients with atypical chest pain
For determination of exercise prescription after MI, PTCA or CABG

. Asymptomatic, annual exam

Unstable angina
Acute CHF exacerbation



8. Indicationsfor stressimaging studes (radionwclideangography or stress echo) in
paients who have abnomal results onresting ECG or are usng digoxin include:

A. Patientswith CSA who are able to exercise

B. Patientswith CSA who have LBBB

C. Patientswith CSA and an eectronically paced ventricular rhythm
D. Patientswith ungableangna

E. All of theabove

9. Treatment of CSA includes:

A. Lifestylemodfication (reguar exercise, smoking cessation, weight reduction
and glycemic control if applicable)

B. ACE inhibitorsin ptswith prior hx of MI, HTN, systolic dydundionor

diabetes

Nitrates

Beta-adrenergic blockers

Cacium-channel blockers

Statins

Antiplateets (aspirin or clopidogéd in pts with asa intolerance)

Revascularization (if applicable)
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Ansvers/Discussion

1. D. ETT. Ptswith symptomatic chronic stable anginawho are able to exercise should
undego risk stratification with exercise treadmill testing. This pt is>55 aformer smoker,
has HTN anda +FH of CAD. A chest radiographmay assist in the diagnoss of chest pain
if acardiac, pumonary, or neoplagtic etiology is beng consgdered. The ACC/AHA does not
recommend EBCT or BNP as a screeningtest for CAD. Note anoma ECG markedly
reduces the probability that chest pain is dueto acute myocardia infarction but it does not
exclude a seriouscardiac etiology (particularly ungable angind). ECG findngsmug be
congdered in the context of the history and physcd examination.

2. Typicd PA,C F, G, |
Atypica DB, D, E, H

3. A & C. Substerna chest discomfort with acharacteristic quaity and durationthat is (A)
provoked by exertion or emotiond stress and (B) relieved by rest or NTG. Worsening of
symptoms, recent onset and symptoms at rest are al cardina features of ungable angna.

4. F. All of the above A progective sudy of 390 episodes of chest pain in patients seen
in multiple outpatient centers over a one-year period nated the following prevaences of
variouscauses of chest pain: Approximately 60 percent of chest pain diagnoses were nat
"organic" in origin (e.g., nat due to cardiac, gastrointestina, or pumonary disease).
Musculoskeletal chest pain accourted for 36 percent of al diagnoses (of which
cogochonditis accourted for 13 percent) followed by reflux esophapitis (13 percent).
Stable angina pectoris was responsible for 11 percent of chest pain episodes; undable
angnaor myocardid infarction occurred in only 1.5 percent. Nevertheless mog of the
ancillary diagnodic testing used was directed toward finding or excludng a cause of
coronary disease.

5. F. All of theabove The ACC/AHA recommends that al patients with intermediate to
high probability of CAD undergo exercise stress testing to assess risk for future cardiac
events, unless they have cofoundng features on the testing ECG, are taking digoxin, or are
unableto exercise.

6. Onceagan, All of theabove Most paients undegoinga diagnogic evduation for
anginado nat routingly need echocardiography. For risk stratificationin a patient with
chronic stable angnawho has a history of documented M1 or Q waves on ECG,
measurement of global left ventricular systolic function (i.e,, EF) canbeimportant in
choosng appropriate medica or surgica therapy and making recommendationsabou
activity leve, rehabilitation and work status In asymptomatic patients with a history of
doaumented MI or Q waves on ECG, measurement of global left ventricular systolic
functionis aso important because it isthe strongest predictor of long-term survival.

7. A, B, C aretrue. Alongwith aidingin the diagnosis of CAD intypica chest pain and
high risk ptswith atypica chest pain, norninvasive testing may provide useful addtional
prognosic information, such as total exercise time, theinduwibility of LV dysdundion BP
and HR responses, and mog important, the degree of myocardid ischemia. Stresstestingis
nat recommended in routine annual examinationsand is contraind cated in an acute CHF
exacerbation.



8. A, B, C aretrue. Whenever possible exercise should be used as the mog appropriate
form of stress. Exerciseimaging testing should be used in patients who are able to exercise
but who have confoundng factors on ther resting ECG or are taking digoxin. For patients
who are unable to exercise, however, varioustypes of pharmacologic stress are useful for
risk stratification. It isimportant to nate that the inability to perform an exercisetest isitself
a negative prognogic factor. Once again, stress testing is contraindicated in ungable angna

9. ALL aretrue. All antiangind drugs(nitrates, ! -blockers and CCBs) have been shown
to decrease the frequency of angnaaswdll as prolong the duration of exercise before the
onset of angna. Comparativetrids have nat shown that any singe class of drugshas
greater antiangnal efficacy than the others. Regular exercise reduces the frequency of
angna symptoms, increases fundional capacity, and improves endahelia function.
Vigorousefforts at smoking cessation and weight control areimportant in patients with
chronic stable angina. For paientswith diabetes, amultifactoria approach that includes
lifestylechanges and medicationsfor glycemic control and coronary risk factors
substantialy reduces the risk of cardiovascular events. The use of aspirin at adose of 81to
150mg per day reducescardiovascular morbidity and mortdity by 20to 25%among
paients with coronary artery disease. Statinsreduce the levels of C-reactive protein, and
two recent studes suggest that lowering these levesis asimportant asdecreasing LDL
chdeserol levels for the optima reductionof coronary events. ACE inhibitors have been
reported to reduce morbidity andmortality among patients with coronary disease. ACE
inhibitors should be prescribed for patients with chronic stable anginawho have ahistory of
MI, HTN, left ventricular systolicdysfundion, or diabetes as well as for patients with
impaired rend functionwho do nat have a cortraind cation to the use of these agents.
Revascularization (performed by any technique) has nat been shown to decrease the risk of
MI or deathfrom coronary artery disease in patients with chronic stableangnaand
preserved left ventricular function. However, revascularizationshould be consdered for
persons with lifestyle-limiting anginawho have agood medicd regimen or for those with
high-risk factors, such as symptomatic multivessel disease, proximd |eft anterior descending
or left main artery disease, |eft ventricular systolic dysfundion, diabetes, alargeischemic
burden on nuclear or echocardiographic stress testing, early onst of ischemiaon stress
testing, or ST-segment depression of 2 mm or more.



Clinical assessment of patients with chest pain

Chest pain

History suggests
intermediate to high
probability of coronary

History and appropriate
diagnostic tests
demeonstrate non-cardiac

Low probability of
—No—| coronary artery + Yes —w
disease

artery disease cause of chest pain?
|
Features of intermediate OR ‘Yes No *
Yes high risk unstable angina:
- Rest pain lasting =20 min, -
- Age fgs years ¢ | Treat appropriately l Reconsider prabability
- ST and T wave changes of coranary artery disease.
- Pulmonary edema Initiate primary prevention
\i
Intermediate or high risk Yes » | See AHCPR Unstable
unstable angina? Angina Guideline
o ¥
Recent MI, PTCA, or Yes > See appropriate ACC/
CABG? AHA Guideline

No ¥

Conditions present that

could cause angina? Yes | Angina resolves
eg, severe anemia, © | with treatment
hyperthyroidism
¥ o
No l Enter stress testing/
angiography algorithm

History AND/OR exam

suggests valvula or -Yes-»A . Severe primary
pericardial disease or | Echocardiogram valvular lesion? Yes

ventricular dysfunction? I
| N Yes
L Y
o [ ) See ACC/AHA Valvular
No | LV abnormality Heart Disease Guideline
Yes o
High probability of Enter
coronary artery disease i Indication for prognostic/ | Empiric
based on history, Yes 1 risk assessment? No -1 therapy KlZ?r?t‘r??nt
exam, ECG |
i i Yes Factors necessary to determine the need
| for the risk assessment:

Enter stress testing/
angiography algerithm

A

-Comorbidity
-Patient preferences

AHCPR: Agency for Health Care Policy and Research; MI: myocardial infarction; PTCA: percutaneous
transluminal coronary angioplasty; CABG: coronary artery bypass graft; ACC: American College of
Cardiology; AHA: American Heart Association; LV: left ventricular; and ECG: electrocardiogram.



ACC/AHA guddines. exercise testing in patients with suspected ischemic heart
disease

Patients with stable chest pain
or low-risk or intermediate-risk unstable angina
or previous myocardial infarction
or post-revascularization

v

CAD diagnosis Yes ~ Need for No Need to guide
certain? | — > risk/prognostic pr—————————ip medical
’ assessment management?
Yes |
No" Yes No
Contraindications to Yes
stress testing?
No+
Symptoms Yes
warranting - onsider coronary
angiography? angiogram
No
Y
Can patient No Pharmacologic
exercise? imaging study
Yes ¥
Resting ECG No - Exercise
interpretable? - maging study
Yes *
Yes onsider corona
[Shti;;tr::z:" - angiography/
i revascularizatio
o
1s diagnosis and No onsider imaging
prognosis certain? — study/angiography Continue, initiate,
or modify
Yes I treatment as
- appropriate
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Nationd Chdesterol Education Program-Adult treatment pand 111 risk factors

Positive risk factors

Age: male 245, female 255 or premature menopause without estrogen replacement
therapy

Family history of premature coronary heart disease: definite myocardial infarction or
sudden death before age 55 years in male first-degree relative and before age 65 in
female first-degree relative

Current cigarette smoking
Hypertension: blood pressure >140/90 mmHg, or an antihypertensive medication

HDL cholesterol <40 mg/dL (1.03 mmol/L)*
Negative risk factors*

HDL cholesterol 260 mg/dL (1.55 mmol/L)

Status based on presence of risk factors other than low-density lipoprotein cholesterol

* Confirmed by measurements on several occasions.

*If the HDL cholesterol level is >60 mg/dL, subtract one risk factor.

Data from Executive Summary of the Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III). JAMA 2001; 285:2486.
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