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Abstract
Background: Stress echocardiography with a pharmacologic agent such
as dobutamine allows patients who are unable to exercise due to
musculoskeletal or pulmonary comorbidities to simulate greater heart
rate and increased myocardial physiologic demands. Dobutamine Stress
Echocardiography, like exercise echocardiography, has primarily been
used in the diagnosis of obstructive epicardial coronary artery disease, the
detection of viable myocardium, and the evaluation of the efficacy of antiischemic medical therapy in patients with known coronary artery disease.
Objective: The aim of the study was to assess the efficacy and safety of
Dobutamine Stress Echocardiography. Methods: The prospective
observational study was performed with Dobutamine Stress
Echocardiography in 188 cases of the study population in between 30-80
years, from January 2018 to December 2018. A graded dobutamine
infusion is given typically at a starting dose of 10 µg/kg per minute for 3
minutes. The goal of the dobutamine infusion is to achieve a heart rate
85% of the maximal predicted heart rate for the patient’s age.
Accordingly, the dobutamine dose is increased every 3 minutes to doses
of 10, 20, and 30, and finally to 40 µg/kg per minute. Dobutamine is
metabolized hepatically and in peripheral tissues, but there is no set dose
reduction for those with hepatic or renal dysfunction. Result: The total
study population was 188 aged ≤30 years to >70 years. 5(2.7%) were ≤30,
16(8.5) were 31 years to 40 years 45(23.9) were 41 years to 50 years,
76(40.4%) were 51 years to 60 years, 34(18.1%) were 61 years to 70 years
and 12(6.4%) were >70 years. [Table I] Dobutamine Stress
Echocardiography performed 122 (64.9%) males and 66 (35.1%) females.
[Figure I]. Baseline characteristics Mean±SD value were (55.45±11.041)
age, (1.35±0.479) sex, (63.57±11.281) weight and (139.70±8.71). Incidence of
the complication of Dobutamine Stress Echocardiography were <0.01%
mortality, <0.01% Cardiac Rapture, 0.14 Coronary spasm and 1.3%
Hypertension. Conclusion: Dobutamine allows performance of an
echocardiographic stress test in patients who would not otherwise be able
to exercise. This technique has evolved over the years with technological
advancements, including development of contrast echocardiography for
endocardial definition. Contrast can also be used for myocardial perfusion
analyses.
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INTRODUCTION

MATERIAL AND METHODS

Dobutamine
Stress
Echocardiography
performs an important role in the evaluation
and management of valvular heart disease by
evaluating the effects of mitral and aortic
stenoses, as well as distinguishing true severe
valvular aortic stenosis from pseudostenosis
that may occur in the setting of left ventricular
systolic dysfunction.[1,2,3,4,5] Dobutamine Stress
Echocardiography is generally well tolerated,
and its side effects and contraindications are
generally related to the effects of excessive
inotropic
and/or
chronotropic
heart
stimulation. The purpose of this paper is to go
over
the
indications,
contraindications,
economic advantages, detriments, and risks of
Dobutamine Stress Echocardiography.[6,7] In
general, Dobutamine Stress Echocardiography
is used to evaluate for the presence and/or
extent of coronary artery disease, but there are
other specific indications detailed in the 2007
ASE guidelines.[8] These include ischemic heart
disease risk stratification, valvular disease,
pulmonary
hypertension,
hypertrophic
cardiomyopathy,
dyspnea
evaluation,
pretransplant evaluation, and assessment of
“hibernating” myocardium. In addition, in the
2011
Appropriate
Use
Criteria
for
echocardiography was jointly published by
multiple
professional
societies.
The
Appropriate Use Criteria highlights common
clinical scenarios describing the appropriate
and
inappropriate
use
of
stress
echocardiography and mirrors practice
guidelines when able.[9]

The prospective observational study was
performed
with
Dobutamine
Stress
Echocardiography in 188 cases of the study
population in between 30-80 years, from
January 2018 to December 2018. A graded
dobutamine infusion is given typically at a
starting dose of 10 µg/kg per minute for 3
minutes. The goal of the dobutamine infusion
is to achieve a heart rate 85% of the maximal
predicted heart rate for the patient’s age.
Accordingly, the dobutamine dose is increased
every 3 minutes to doses of 10, 20, and 30, and
finally to 40 µg/kg per minute. Dobutamine is
metabolized hepatically and in peripheral
tissues, but there is no set dose reduction for
those with hepatic or renal dysfunction
RESULTS
The total study population was 188 aged ≤30
years to >70 years. 5(2.7%) were ≤30, 16(8.5)
were 31 years to 40 years 45(23.9) were 41 years
to 50 years, 76(40.4%) were 51 years to 60 years,
34(18.1%) were 61 years to 70 years and
12(6.4%) were >70 years. [Table I] Dobutamine
Stress Echocardiography performed 122
(64.9%) males and 66 (35.1%) females. [Figure
I]. Baseline characteristics Mean±SD value
were (55.45±11.041) age, (1.35±0.479) sex,
(63.57±11.281) weight and (139.70±8.71).
Incidence of the complication of Dobutamine
Stress
Echocardiography
were
<0.01%
mortality, <0.00% Cardiac Rapture, 0.14
Coronary spasm and 1.3% Hypertension.
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Table 1: Age Distribution of the study (n=188)
Age Distribution (years)

n=188

%

≤30
31-40
41-50
51-60
61-70
>70

5
16
45
76
34
12

2.7
8.5
23.9
40.4
18.1
6.4

Figure 1: Sex Distribution of the study (n=188)
Table 2: Baseline characteristics
Mean±SD
Age
Sex
Weight
Target H / R

55.45±11.041
1.35±0.479
63.57±11.281
139.70±8.71

Table 3: Incidence of the complication of Dobutamine Stress Echocardiography.
Complication
Incidence
Incidence (range)
Mortality
Cardiac Rapture
Coronary spasm
Hypertension

<0.01%
<0.01%
0.14
1.3%

0.00%-0.01%
0.00%-0.01%
True incidence unknown
0.2%-5.5%
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DISCUSSION
The study's main finding is that a continuous,
single-stage, high-dose dobutamine infusion
protocol is a safe, feasible, and efficient way to
perform stress echocardiography in patients
with suspected or known coronary artery
disease. Patients undergoing the dobutamine
protocol reach their target heart rate sooner,
resulting in a shorter test duration and a lower
cumulative dobutamine dose. The proportion
of patients achieving target heart rate was
similar in both protocols, most likely due to the
protocol being compared to a high-dose
dobutamine-atropine stress protocol. Several
large studies have shown that Dobutamine
Stress Echocardiography is safe in a wide
range of patient populations.[10,11,12,13] Despite
increasingly aggressive protocols, higher
dobutamine doses, more frequent use of
atropine, and inclusion of higher risk patients,
no increase in the incidence of major side
effects was observed.[10,11,12,13] However,
because dobutamine was administered at a
high dose with a graded increase in our
protocol, it is possible that dobutamine causes
arrhythmias in the presence of an arrhythmic
substrate. Other studies, however, found no
clinical predictors of serious ventricular
arrhythmias,
such
as
left
ventricular
dysfunction
or
recent
myocardial
infarction.[7,8,9,10,11,12,13,14] Furthermore, higher
dobutamine doses were not associated with the
occurrence of significant arrhythmias.[10,11]
Indeed, severe ventricular arrhythmias have
been reported with low infusion rates (e.g., 20
mg/kg/min) 28, as well as after dobutamine
infusion was stopped. Thus, dobutamine
infusion should necessarily result in more
arrhythmic events, particularly in view of the
lower cumulative dose administered.

Multiple factors affect the accuracy of
cardiovascular diagnostic tests. Various studies
report sensitivities for overall detection of
coronary artery disease by Dobutamine Stress
Echocardiography ranging from 61%–96% and
specificities ranging from 70%–100%.[16]
Examination of 62 studies from 1991 to 2006
that included over 6,800 patients found that the
sensitivity of DSE was related to inclusion of
patients with prior myocardial infarction.
Specificity was lower in patients who had preexisting echocardiographic wall motion
abnormalities. In addition, referral bias
decreased the specificity of Dobutamine Stress
Echocardiography. Ultimately, the actual
specificity
of
Dobutamine
Stress
Echocardiography may be lower than expected
due to inclusion of patients with prior
myocardial infarction (due to the definitions of
a positive test) and the negative effects of
referral bias.[17] In addition to patient-specific
characteristics, whether or not the maximal
age-predicted heart rate is reached has a
significant impact on the sensitivity and
specificity
of
Dobutamine
Stress
Echocardiography. The risk was nearly threefold for patients with abnormal stress
echocardiography and submaximal heart rate
response versus patients with normal stress
echocardiography and submaximal heart rate
response.[18]
Limitations of The Study
The current study's small sample size lacks the
power to provide the information required to
detect differences in the occurrence of rare side
effects. Although both protocols produced
comparable hemodynamic responses, the
sensitivity and specificity of dobutamine
administration were not investigated in this
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study. To address these issues, a large-scale
study is required. The purpose of our study
was not to assess "viable" myocardium in
dysfunctional segments at rest.
CONCLUSIONS
Dobutamine allows patients who would
otherwise be unable to exercise to undergo an
echocardiographic
stress
test.
With
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