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Circulation 1999;99:2829 / 0106995.pdf

Guidelines for the Management of Patients with chronic stable Angina
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Background

Coronary Artery Disease (CAD) is the leading cause of death in Switzerland®. Early
detection and appropriate management of risk is of prime importance. Detection of
vulnerabl e subjects with atherosclerosis is however challenging, since flow limiting
disease is not necessarily present in high risk subjects. coronary plagues with positive
(not flow limiting) plague remodelling infers higher risk, because plaques with posi-
tive remodelling contain larger lipid pools and more macrophages, and are more un-
stabl€?. Although detection of subjects with ischemia has prognostic impact, the dila-
tion of the coronary segment that causes ischemiawill not improve the cardiovascular
prognosis®, since most myocardial infarctions occur in coronary segments of seem-

1 EHJ 1997;18:1231 / CV DiseaseMortalityEurope.pdf
2 Circulation 2002;105:993 / 26020203.pdf
3 BMJ 2000;321:73 / 1607001.pdf
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ingly healthy subjects without angiographic stenosisover 70%”. Therefore, ischemiais
amarker of CAD risk only in subjects with flow limiting disease and it can bein-
ferred, that the more ischemiais present, the higher is the global plague burden and the
higher is a subjectsrisk.

Tests with a sensitivity below 80% to detect ischemia, namely exercise el ectrocardi-
ography, dobutamin and dipyridamol echocardiography, will thus missischemiain 1:4
subjects. Missed ischemiawill have a strong prognostic impact in the long term, be-
cause effective atherosclerosis therapy (aspirin, statins, ACE-1) might be withheld be-
cause the test failed to diagnose CAD.

Rationale
In subjects with chest pain, atest performed to detect ischemiais used to establish or
rule out the diagnosis of CAD and helpsto decide, if coronary angiography is war-
ranted. In subjects with known CAD, ischemiatesting is added to the clinical work up
In symptomatic patients.

Pretest Probabilities
Pretest probability for the presence of CAD is defined by patients gender, age, and
symptoms>®. In subjects with chest pain and known CAD, the type of chest pain can
be used in asimilar way. A surrogate marker of ischemiais exercise induced dyspnea
and might be weighted as typical angina.

Nonanginal Chest

Pain Atypical Angina Typical Angina
Age, ¥ Men Women Men Women Men Women
30-39 4 2 34 12 76 26
40-49 13 3 51 22 87 55
50-59 20 Fe 65 3l 93 73
60-69 27 14 72 51 94 86

*Each value represents percent with significant CAD on catheterization.

Data from (1) Diamond GA, Forester JS. Analysis of probability as an aid in the clinical diagnosis
of coronary-artery disease. N Engl J Med. 1979;300:1350-1358. (2) Chaitman BR, Bourassa MG,
Davis K, Rogers WJ, Tyras DH, Berger R, Kennedy JW, Fisher L, Judkins MP, Mock MB, Killip T.
Angiographic prevalence of high-risk coronary artery disease in patient subsets (CASS). Circulation.
1981;64:360-367.

4 Circulation 1996;93:2205
®> George Diamond. N Engl J Med 1979;300:1350
® Chaitman B. Circulation 1981;64:360., ref 0106995.pdf, page 2835
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Test Performance
The commonly used tests to detect ischemia are exercise electrocardiography on bicy-
cles or atreadmill, exercise or pharmacological stresstesting in conjunction with im-
aging (nuclear, echocardiography).
The following table gives the sensitivities, and specificities of various tests, if per-
formed on a state-of-the-art level.
Sensitivity ~ Specificity

Exercise MPS’ MIBI SPECT® 91 80
Pharmacological MPS MIBI SPECT® 90 75
Radionuclide-Angiography (RNA)° 90 73
Exercise echocardiography* 85 77
Dobutamin echocardiography® 80 84
Exercise electrocardiogrant 68 77

The choice of atest has to be made on the base of test performance, subject character-
istics, availability, local expertise, and cost.

E.g., inasubject with LBBB, the electrocardiogram during exercise is not interpret-
able. Likewise, specificity is decreased using exercise echocardiography in subjects
with a hypertensive response to exercise*?. Poor specificity has been described for
dobutamin echocardiography for the myocardial segments supplied by the right coro-
nary artery3. Pseudoischemiais also well known from RNA studies occurring in older
subjects®, and in subjects with significant valvular heart disease”™ aswell asin anum-
ber of other clinical conditions (various forms of cardiomyopathy, female gender, cys-
tic fibrosis and sudden exercise or elevated resting gjection fraction). Further, low sen-
sitivity of exercise and dobutamin echocardiography is expected in subjects with a
poor acoustic window'® and supine exercise echocardiography is more sensitive than
post exercise treadmill echocardiography®’.

Expertise and familiarity with the method used by a medical doctor is of high impor-
tance. Especialy wall motion abnormalities called “unspecific” occurring during
physical exercise or pharmacological stresstesting are very difficult to discern from
ischemia especidly in the inferior, posterior and lateral wall, but may have a strong
prognostic impact in the long term.

Thus, to perform exercise or pharmacological stresstesting, an individual has to show
100 controlled studies at an accepted institution (university hospital) and has to per-
form > 30 studies/year, poss blg/ having also reported sensitivities and specificities for
his own skillsin the literature™.

" MPS denotes myocardial perfusion study

8 Compilation of the literature 1989-93: Wackers, INM 1989;30:301. Hoffmann AJC 1993;72:555. Pozzoli AJC
1991;67:350. Hoffken INM 1990;29:135. Kahn Circulation 1989;79:1282. Iskandrian AJC 1989;64:270. Kiat
AHJ 1989;117:1. Later studies showed lower specificites because of the post test referral bias.

® Am Heart J 2001;142:934 / 28020201.pdf

10 Compilation of the literature: direct comparison of RNA with Thallium. Johnston AJC 1980;45:113. Jengo
AJC 1980;45:535. Bodenheimer Circulation 1979;60:1270. Caldwell Circulation 1980;61:610. Candell E Heart J
1990;11:980.

1 Fleischmann, JAMA 1998;280:913

12 JACC 2002;39:323 / 20020209.pdf. Exercise induced hypertension was defined for men > 220 mm Hg, for
women > 190 mm Hg or diastolic hypertension > 90 mm Hg in both genders.

13 Mayo Clin Proc 1995;70:16

14 NEJM 1980;303:1133)

15 Am J Cardiol 1981:47:861

'8 Circulation 1999;99:763

17 JACC 1999;33:1485

18 Circulation 2000;102:1726
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Image quality defines the feasibility of atest. With nuclear imaging, feasibility isal-
most 100%. In subjects with poor acoustic windows, image quality precludes the use
of echocardiography to detect ischemia. Thus, subjects, in whom over 1 segment is not
visible on the resting echocardiogram, should possibly be imaged with nuclear tech-
niques. Segments have been recently defined by the American Heart Association in a
scientific statement™®.

Posttest Probabilities
The test performance should be used to calculate the posttest probability for the pres-
ence of CAD and by inference, of ischemia®. In subjects with anormal exercise elec-
trocardiogram, but a pretest probability of over 30%, posttest probability remains high
(over 15%), and imaging of ischemia has to be considered. Similarly, in subjects with
anormal imaging study, posttest probability remains over 15% in subjects with a pre-
test probability of over 63% (MPS study). However, short- to intermediate-term prog-
nosisis excellent in these subjects and in general, further diagnostic work-up (coro-
nary angiography) can be safely deferred. Imaging of the carotid plague area®* may
however be very helpful in these subjects with high pretest probability and a normal
imaging study, in order to detect subjects who need to be treated with aspirin and a
statin.

Guidelines
These guidelines can be applied to subjects, where exercise electrocardiography does
not give conclusive results or cannot be performed because of patient characteristics.
The guidelines are based on the literature reports and published papers in Europe and
the U.S. to detect subjects with CAD or ischemiain subjects with known CAD. De-
pending on patients ability to exercise or not, the imaging test will be performed
pharmacologically. No guideline ever was published, that allows for pharmacological
testing in subjects able to exercise physically to the prespecified levels.

MPS ECHO? CAZ
Stable angina 1 1 3
Unstable angina 1(Aden?) 2 1
Exercise induced Hypertension®* 1 2 (Dob) 3
LBBB® 1(Aden) 2 (Dob) 3
Unable to exercise 1(Aden) 2 (Dob) 3
Poor acoustic window 1 2
Post Ml or LVEF < 40% 1(Aden?) 1
Exact ischemia location before PTCA 1(Aden?) 2
Preoperative risk stratification 1(Adeno?) 1 (Dob) 2

Conclusions
Coronary heart disease is the most frequent cause of death in Switzerland. Therefore,
medical doctors aiming at diagnosing CAD in there clinical practice non-invasively,
have a high responsibility for not missing the disease.

19 Circulation 2002;105:539 / 29010202.pdf

20 Calculation: www.kardiolab.ch/bayes.xls or http://www.health.usyd.edu.au/ebm/bayes.htm

21 David Spence. Stroke 2002 (in press).

22 The gradation is made for the condition, that image quality is excellent. For exercise echocardiography, the
test should be performed on a supine bicylce ergometer with the possibility to turn the patient to the left

23 CA denotes coronary angiography

24 > 220 mm Hg in men, > 190 mm Hg in women: consider MPS instead of stress-echocardiography

%5 | BBB denotes left bundle branch block




