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ABSTRACT

Background The 3 minutes increment of dobutamine dose protocol is most commonly used method in
dobutamine stress echocardiography(DSE). But the precise hemodynamic response to dobutamine dosage and
its difference by extending stage duration have not been well elucidated. Materials and Method[ Nineteen
healthy voluntary subjects with a mean age of 23.9+ 4.7 years were included. All subjects underwent 3-
minutes incremental and 5-minnutes incremental protocol of DSE at random order in a same day. Heart rate,
blood pressure, stroke volume, fractional shortening, rate-pressure product and cardiac output were measured
every 3 minutes in 3-min protocol of DSE. In 5-min protocol, same variables were measured at 3 minutes of
each stage as well as at 5 minutes. Results[] 1) Heart rate did not increase until 10 pg/kg/min dose and
increased thereafter by increment of dobutamine dose 2) Fractional shortening and stroke volume increased
markedly from the 5 pg/kg/min until 20 pg/kg/min dose and showed slow increase or plateau at a higher
dobutamine dose. 3) Systolic blood pressure, cardiac output and rate-pressure product increased continuously
from initial dose to maximal dose. 4) Although by extending stage duration to 5 minute in 5-min protocol
produced greater hemodynamic effects than those measured at 3 minutes of each stage, there were no
significant difference in the results of 3-min and 5-min protocol of DSE. Conclusion[] The increase of cardiac
contractility most contributed to increase of cardiac output until 20pg/kg/min dose and the increase of herat
rate contributed dominantly thereafter, thus the hemodynamic variables showed different responses to
increment of dobutamine dose. There were no significant difference in hemodynamic effects between the two
protocols. So it is considered that 3-min protocol of DSE gives similar hemodynamic information as 5-min
protocol and is more time-saving method. (Korean Circulation J 1998528 (8):1244-1252)

KEY WORDU Dobutamine stress echocardiography.
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Table 1. Baseline hemodynamic variables

3'protocol  5'protocol P value
HR (beat/min) 64+ 6.4 62+ 5.8 NS
SBP (mmHg) 110+ 154 110+ 13.5 NS
RPP 6728+ 900 7025+ 1213 NS
SV (ml/beat) 83.2+ 17.5 83.4+ 148 NS
CO (L/min) 5.15¢ 1.97 515+ 1.06 NS
FS (%) 37.6x 7.4 36.5+ 5.6 NS

HRO Heart Rate, SBPO Systolic Blood Pressure
RPPO Rate-Pressure Product, SVO Stroke Volume
COUO Cardiac Output, FSO Fractional Shortening

Table 2. Response of heart rate to dobutamine infusion

(BPM)
Dobufomine. sielessl '3 min in 5 min in
dose (U g/Kg/min) 5' protocol 5'protocol
Baseline 64+ 6.4 62+ 58 62+ 58
5 58+ 6.7 60+ 6.1 59+ 7.0
10 59+ 6.0 58+ 5.0 61+ 6.7
20 67+ 104 67+ 9.8 74+ 11.9*
30 78+ 13.6 81+ 120 86% 12.4*

40 90+ 9.5 94+ 13.0 98+ 13.9*
3'protocolld 3minute dobutamine increment
5'protocolld Sminute dobutamine increment
*0 5min in 5'protocol vs 3min in 5'protocold p<0.05
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Fig. 1. Response of heart rate to dobutamine infusion.

Table 3. Response of systolic blood pressure to dobut-
amine infusion (mMmHg)

Dobufomine. sielessl 3 minin 5 minin

dose (U g/Kg/min) 5' protocol 5'protocol
Baseline 110+ 154 110+ 13.5 110+ 13.5

5 124+ 17.4 119+ 19.2 129+ 29.9*

10 147+ 28.9 141+ 37.2 145% 36.4*

20 168+ 36.0 170+ 33.5 184+ 30.3*

30 189+ 35.4 195+ 23.4 199+ 24.8*

40 196+ 25.1 198+ 25.4 195+ 25.0

3'protocolld 3 minute dobutamine increment
5'protocold 5 minute dobutamine increment
*O 5 min in 5'protocol vs 3 min in 5'protocold p<0.05
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(Table 2, Fig. 1).
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Fig. 2. Response of systolic blood pressure to dobuta-
mine infusion.

Table 4. Response of stroke volume to dobutamine
infusion (ml/beat)

Dobufomine. Spreiaes] 3 minin 5 minin
dose (U g/Kg/min) 5' protocol 5'protocol
Baseline 832+ 17.5 83.4+ 148 83.4% 148
5 96.2+ 20.6 87.3+ 184 92.7+ 19.6*
10 96.6+ 252 100.0+ 24.3 99.9+ 240
20 101.7+ 28.8 103.1+ 22.8 113.5+ 27.0*
30 104.0+ 32.7 1141+ 270 1141+ 27.2
40 106.2+ 26.6 109.7+ 24.7 117.3+ 30.5*

3'protocold 3 minute dobutamine increment
5'protocold 5 minute dobutamine increment
*05minin 5 protocol vs 3 min in 5'protocolld p<0.05
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Fig. 3. Response of stroke volume to dobutamine Infusion.

Table 5. Response of fractional shortening to dobuta-
mine infusion (%)

Dobufomine. Spreioes] 3 minin 5 minin
dose (U g/Kg/min) 5' protocol 5'protocol
Baseline 37.6+ 74 365+ 56 365t 5.6

5 381+ 60 371+ 80 443+ 7.3*

10 408+ 7.9 420+ 60 426+ 59

20 48.6+ 134 467+ 58 480+ 72

30 488+ 138 489+ 88 513+ 95

40 503+ 80 502+ 9.6 50.5+ 11.7

3'protocold 3 minute dobutamine increment
5'protocold 5 minute dobutamine increment
*0 5 min in 5'protocol vs 3 min in 5'protocoll p<0.05
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T T

Fractional Shortening (%)
S
=)

T T 1
0 5 10 20 30 40
Dobutamine Dose (ug/kg/min)

Fig. 4. Response of Fractional shortening fo dobutamine
infusion.
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Table 6. Response of rate-pressure product to dobut-
amine infusion

DobUTomine. Spreiaes] 3 minin 5 minin
dose (U g/Kg/min) 5' protocol 5'protocol
Baseline 6728+ 900 7025+ 1213 7025+ 1213
5 7244+ 1330 7105+ 1194 7526+ 1467*
10 8626+ 1939 8336+ 2351 8787+ 2331*
20 11680+ 3617 12345+ 3114 13150+ 3505*
30 14878+ 4146 15985+ 2871 17140+ 3235*
40 17718+ 3055 18920+ 3258 19253+ 3976*

3'protocold 3 minute dobutamine increment
5'protocold 5 minute dobutamine increment
*0 5 min in 5'protocol vs 3 min in 5'protocolld p<0.05

ﬁ;o_j -e- 3’ protocol

-# 3 min in 5 protocol *
12 [ 5 min in 5" protocol

*:5 min in 5 protocol vs .
10

3 min in 5" protocol=p<0.05
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Fig. 5. Response of rate pressure product to dobuta-
mine infusion.

Table 7. Response of cardiac output to dobutamine
infusion (L/min)

Dobufomine. sielessl 3 minin 5 minin
dose (U g/Kg/min) 5' protocol 5'protocol
Baseline 5.15¢ 1.97 5.15+ 1.06 5.15+ 1.06
5 5.00+ 1.30 537+ 1.15 5.44+ 1.2]
10 5.70+ 1.57 595+ 1.54 6.06% 1.58
20 6.90+ 2.38 6.97+ 2.03 835+ 2.19*
30 8.19+ 3.10 9.43+ 2.44 9.76% 2.42
40 9.52+ 2.40 10.39+ 2.27 11.56+ 3.43

3'protocold 3minute dobutamine increment
5'protocold Sminute dobutamine increment
*0 5min in 5'protocol vs 3min in 5'protocold p<0.05
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