Exercise
coronary

and venWcu4ar
artery disease

Neil L. Coplan, M.D., and Gilbert

W. Gleim,

ectopy:

Ph.D. New York, N.Y.

Ventricular
ectopy is a common finding during
exercise testing. Ventricular premature depolarizations (VPDs) occur during exercise in patients with
many different types of cardiac disease, including
ischemic heart disease,lA cardiomyopathy,’
and
mitral valve pro1apse.6T6 In addition, exercise-related
ventricular ectopy (EVE) has been noted to occur in
subjects with no clinical evidence of cardiac disease.7-10This report reviews the clinical significance
of detecting EVE, with particular reference to ischemit heart disease.
EVE and diagnosis.
EVE has been reported to
occur in a large number of subjects without cardiac
disease (Table I). For example, McHenry
et al.’
noted that 16% of subjects without angiographic
evidence of significant coronary artery disease had
EVE. This reduces the predictive value of EVE for
the diagnosis of cardiac disease, especially in a
population with a low pretest probability
of disease,
where testing will result in a large number of false
positive responses. The results from this table also
show that EVE is not present in the large majority of
patients with coronary artery disease, indicating
that EVE in general is an insensitive diagnostic
parameter.
However, some types of EVE tend to occur more
commonly in patients with ischemic heart disease
and may have more clinical significance. McHenry
et al. noted that 53 of 57 patients with coronary
disease and EVE began having VPDs before attaining an exercise heart rate of 130 bpm; compared to
this, only 12 of 23 patients without coronary disease
had EVE at this point in exercise.’ In addition,
patients with coronary artery disease have a higher
incidence of frequent and complex ventricular ectopy (i.e., couplets, triplets, etc.), although the large
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majority of patients with coronary artery disease
have neither frequent nor complex ventricular ectoPY. 1,3,11
EVE may be more useful for estimating severity
of coronary artery disease.1.3*12 Goldschlager et al2
found that patients with angina and EVE had a
significantly higher incidence of two- or three-vessel
disease and abnormal ventricular
contraction patterns, and concluded that EVE may serve as an aid
in detecting potentially high-risk patients. McHenry
et al.’ also found that a significantly higher percentage of patients with multivessel
coronary artery
disease had EVE when compared to those with
lesser degrees of disease, although the predictive
value of EVE for the equivalent
of three-vessel
coronary disease was only 32% (18 of 57). Of note,
both McHenry
et al.’ and Goldschlager
et a1.2
showed that suppression of ventricular ectopy during the final stages of exercise does not denote less
extensive underlying disease.
Weiner et all3 found that 19% of 446 consecutive
patients referred for cardiac catheterization
for evaluation of known or suspected coronary artery disease had EVE, and that the frequency of both
simple VPDs and complex ventricular arrhythmia
increased in relation to the extent of the disease.
The incidence of ventricular arrhythmia
increased
from 7 % in those without coronary artery disease to
34% in those with left main coronary disease; 36 of
86 patients with EVE in this study had three-vessel
or left main disease. The incidence of complex VPDs
(which included repetitive forms and frequency >20
VPDs/min)
increased from 2% in those without
coronary artery disease to 16% in patients with left
main coronary disease.
EVE and prognosis.
EVE was shown by Califf et
al.” to be of no prognostic value in patients who
lacked angiographically
significant coronary disease.
The Coronary Artery Surgery Studyle evaluated the
significance of EVE in patients with stable coronary
artery disease. As in other studies,‘e3 EVE was
associated with more advanced coronary artery disease and lower mean ejection fraction. The &year
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event-free survival (including
death, myocardial
infarction, arrhythmia,
unstable angina, and heart
failure), however, was not influenced by the presence or absence of EVE. Nair et al.‘” l4 also showed
no prognostic value for EVE.
In contrast, Udall and Ellestad15 showed that
complex ventricular
arrhythmias
during exercise
were associated with an increased incidence of new
coronary events at 2 years follow-up (especially
when EVE was associated with ST depression during exercise). Califf et al.” found that among 620
patients with significant
coronary artery disease,
patients with paired complexes or nonsustained
ventricular tachycardia during exercise had a lower
3-year survival rate (75%) than did patients with
simple ventricular arrhythmia
(83% survival) or no
EVE (90% survival). EVE was determined
to have
independent prognostic value prior to cardiac catheterization, but its prognostic value was insignificant
once the result of catheterization
was known. The
authors concluded that EVE serves as a marker for
left ventricular (LV) dysfunction or coronary artery
disease, and that increased mortality
in patients
with EVE is due to the presence of more extensive
underlying disease.
The prognostic significance
of EVE following
myocardial infarction is uncertain. Granath et all6
showed that patients with ventricular
arrhythmia
during an exercise test 9 weeks after myocardial
infarction
had significantly
increased mortality
when compared to those without EVE. Theroux et
al.” noted that patients with EVE during a post MI
exercise test had an increased risk for sudden death,
but the risk was not as great as that associated with
detection of ST depression. Weld et all8 found a
significant
and independent
association between
EVE and l-year mortality
following myocardial
infarction, with the mortality
rate in patients with
EVE and an exercise duration of less than 6 months
being considerably higher than that of patients with
EVE and better exercise tolerance (14 % vs 26 % ). In
contrast, other investigators1v-21 have not noted that
EVE following myocardial
infarction is useful for
defining a group at increased risk for cardiac mortality.
Mechanism
underlying
EVE. EVE may result from
increased sympathetic activity, the development
of
myocardial
ischemia, left ventricular
dysfunction,
electrolyte abnormalities,
or drug effect.22,23 Combinations of factors may be present, making it difficult
to isolate what is causing the arrhythmia.
Does EVE occur primarily
as a consequence of
myocardial
ischemia
in patients
with coronary
artery disease? Tilkian et al.24 found no significant
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I. Frequency of exercise-related ventricular ectopy
in subjects studied with coronary angiography

Table

Study
(reference)

CAD
ho.)

%EVE

no CALI
(no.)

%EVE

McHenry
et al.’
Weiner et al.’
Califf et al.”
Sami et al.‘”

197
335
620
1241

23
23
27
10.5

141
111
973
245

16
7
16
6.5

CAD = coronary artery
cise-related ventricular

disease; %EVE
ectopy.

= percentage

of group with exer-

change in the frequency or severity of EVE after
coronary artery bypass surgery. The authors noted
that patients with all grafts patent showed a tendency toward more frequent and higher grades of
arrhythmia,
and postulated that the arrhythmogenic action of catecholamines may have contributed to
the development of EVE. Weiner et aA3 found that
patients without preoperative
wall motion abnormalities had complete resolution of EVE if ischemia
was abolished on a postoperative exercise stress test.
EVE that persisted post coronary artery b,ypass
surgery correlated with severity of preoperative wall
motion abnormality
and the presence of postoperative ischemic ST depression during exercise testing.
Management
of EVE. There have been no long-term
studies evaluating whether EVE should be treated.
The absence of strong data that EVE is an independent risk factor for future cardiac events is a factor
that argues against treatment specifically aimed at
eliminating
the arrhythmia, especially in a clinically
normal population.
Jelinek et al.% showed that
suppression of exercise-induced ventricular arrhythmia with antiarrhythmic
therapy is frequently difficult and only partially effective, with side effects
from medication
developing in many patients. It
seems reasonable at present to recommend
that
therapy in asymptomatic
patients without sustained
ventricular arrhythmia
should be directed toward
treating the underlying dysfunction (i.e., myocardial
ischemia, heart failure) rather than using primary
antiarrhythmic
therapy designed to suppress ventricular ectopy.
Conclusions.
EVE is an insensitive and nonspecific
indicator of heart disease. Subjects with no apparent
heart disease commonly have EVE, but frequent
and complex VPDs are unusual in this population.
Certain characteristics, such as EVE that begins at a
low heart rate and the appearance of complex/
frequent VPDs, increase the probability
of underlying cardiac disease. However, the mortality
of
patients with coronary artery disease have neither
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frequent nor complex EVE. Suppression of EVE
during exercise does not necessarily imply the
absence of underlying heart disease.
In patients with a strong likelihood
of haying
coronary artery disease, EVE tends to reflect the
extent of disease and wall motion abnormality.
Prognosis is related to the nature and degree of the
underlying
disease, and management
should be
directed toward measures such as improving
LV
performance and reducing myocardial ischemia.
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