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Comparison of Dobutamine and
Treadmill Exercise Echocardiography
in Inducing Ischemia in Patients with

Coronary Artery Disease

Objectives. We sought to compare the magni-
tude of ischemia precipitated by both treadmill
exercise and dobutamine stress echocardiogra-

phy.
Background. Although it is alleged that
dobutamine stress pro-

duces ischemia similar in
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he value of two-dimensional
echocardiography for the

degree and extent to that
produced during treadmill
exercise, a direct compari-
son with treadmill exer-
most

cise, the common

form of exercise, has not

13
Echacardfagmphy immediate-
ly after treadmill exercise

induces a greater ischemic

non-invasive diagnosis of coro-
nary artery disease during exer-
cise™ and dobutamine infusion*”
has been widely investigated in a
variety of stress modalities.
Transient left ventricular regional
myocardial dysfunction seen on
echocardiography represents an
carlier and more sensitive marker

been performed. .
Corﬁ:liions. Echocar- burden than cj’:)buramn'r.e- for myocardial ischemia than

diography immediately atropine infiision electrocardiographic . (ECG)

after treadmill exercise ! f changes or chest pam alone."

induces a greater ischemic
burden than dobutamine-atropine infusion. In
the clinical setting, exercise echocardiography
should therefore be chosen over dobutamine
echocardiography for diagnosing ischemia,
when possible. When dobutamine echocardiog-
raphy is used as an alternative modality, max-
imal heart rate should always be achieved by
the addition of atropine.

Dobutamine and treadmill exer-
cise are the two most popular

forms of stress coupled with echocardiographic imaging."
Although treadmill exercise is the most popular form of
exercise and provides the best workload,” dobutamine has
become the most widely used pharmacologic stressor. Both
forms of stress can be used in conjunction with cross-sectional
echocardiography in an attempt to increase the predictive accu-
racy of the stress test for detection of myocardial ischemia.
Both have their advantages and disadvantages when used in
daily clinical practice. Dobutamine stress is easier to perform,
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can be applied in patients

unable to exercise and allows 100 =
imaging throughout the study.
It also provides invaluable
information on myocardial via-
bility when required.
However, dobutamine stress
requires the positioning of an
intravenous cannula and there-
fore becomes a semi-invasive
test that is frequently compli-
cated by unpleasant side
effects™ and uninterpretable
ECG results. Conversely,
treadmill exercise is the best
available physiologic stressor;
it is truly noninvasive; patients
and physicians are familiar
with it; and it provides addi-
tional important hemodynamic
and ECG information. as well
as assessing the patient’s
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echocardiography
after treadmill exer-
cise, because of its
superior hemodynam-

p = 0.02 ic effects, would
induce  myocardial
ischemia of greater

68% magnitude than dobu-
63% tamine in the same

patient cohort with
chronic stable coro-
38% nary artery disease.

Results
Exercise Versus
dobutamine. The
average time between
the two stress tests
was 62.1 £ 16.1 min.
Sixty-two  patients
(73%) had positive
results on exercise

symptoms and functional
capacity. However, exercise 1
treadmill echocardiography is
technically more demanding,
requires a digital line loop sys-
tem to overcome the effects of
hyperventilation, cannot pre-
cisely identify the time of onset
of ischemia and carries the theoretic risk of losing information
if the reversible mechanical dysfunction resolves quickly into
recovery before echocardiographic imaging can be per-
formed.” Although there are studies comparing dobutamine
stress with bicycle echocardiography,'*™ there are no data
directly comparing dobutamine with echocardiography imme-
diately after treadmill exercise.

In the present study, we hypothesized that, immediately

Table 1
Clinical Characteristics of
85 Study Patients

Age (yr) 57 =11
Men/women AP AN s
BMI (kg/m?) 26.9 +4.2
Effort angina (%) 60 (71%)
1 VD 45 (53%)
2 VD 22 (26%)
3VD 18 (21%)
Akinesia at rest (%) 42 (49%)

Beta-blockers* 47 (55%)

treadmill exercise

Figure 1. Comparison of the total number of positive stress test results
obtained with exercise and dobutamine stress echocardiography during maxi-
mal (solid bars) and submaximal stress (open bars). Note that submaximal
siress preduced consistently fewer positive stress test resulls.

! 1 echocardiography
2 . compared with 53
dobutamine (62%) who had posi-
tive results on dobuta-
mine (p = NS). There
were no patients with
positive dobutamine
stress and a negative
exercise. In four patients (5%), the treadmill test was stopped
prematurely and was considered to have failed because of poor
patient compliance in one and leg pains in the remaining three,
In six patients (7%), dobutamine stress was stopped premature-
ly and was considered to have failed because of a symptomatic
hypotensive response. When all failed tests were excluded, the
percent of patients with positive stress test results increased to
77% for exercise and to 67% for dobutamine echocardiography
(p = NS). There was a trend for a greater number of patients
with one- and two-vessel disease to have positive results on
exercise echocardiography than on dobutamine stress (64 and
77 vs. 49 and 68, respectively); for three-vessel disease, the
number of patients with positive test results was the same (89
patients). On both stress modalities, the incidence of positive
test results was greater in patients with multivessel than in
those with one-vessel disease, but this was only significant with
dobutamine echocardiography. which also had a lower inci-
dence of posilive test results in patients with one-vessel disease
(49 vs. 89, p < 0.01).

When submaximal stress results (>70% to <85% of age-pre-
dicted maximal heart rate) were excluded, the incidence of pos-
itive results on exercise echocardiography and dobutamine fur-
ther increased to 78% (43 of 55) and 68% (47 of 69), respec-
tively. There was a lower incidence of positive submaximal






