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SEGMENT DEPRESSION ON ECG IN PATIENTS WITH ISCHEMIC
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Abstract

Double product (DP, heart rate Xsystolic blood pressure) during an incremental exercise test
has been known to start to increase steeply at a workload, i. e. double product break point (DPBP),
which corresponds to the blood lactate threshold. The study was to investigate the relationship
between DP transition and ST segment depression in electrocardiogram during exercise. Thirty-one
patients of angina pectoris of effort and 140 elderly persons performed a continuous incremental
exercise test using a stationary bicycle ergometer. During the entire test, HR and blood pressure
were measured every 15 seconds and an electrocardiogram was recorded continuously. DPBP was
then calculated. In ten of the 31 patients, ST level depression above -0.1 mV with a typical ischemic
form in lead V5 was observed during the test. However, workload at the DPBP was significantly
lower than that of the ischemic threshold on the electrocardiogram (i. e. -0.1mV of ST depression)
in relation to work load (46+/-16 vs. 78+/-20 watts), HR (96+/-13 vs. 117+/-13 bpm), SBP (160+
/-20 vs. 1994/-31 mmHg) and DP (15400+/-3400 vs. 23400+/-4900 bpm X mmHg) . In elderly per-
sons, DPBP could be determined without the ischemic ST depression in 96% of 327 tests. This study
indicated that the DPBP would be an objective index of exercise intensity with lower risk for exer-
cise prescription in cardiac patients and elderly persons.

(Jpn. J. Phys. Fitness Sports Med. 2003, 52 Suppl : 177~184)
key word . double product, ST segment depression, exercise intensity, ischemic heart disease,
elderly person
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Table 1. Physical characteristics of exertional angina
patients (Study 1).
Men Women Total
n=17 n=14 n=31
Age (yr) 672 = 100 708 = 35 688 =+ 78
Height (cm) 160.7 = 6.7 1493 = 53 15566 + 83
Weight (kg) 646 + 135 524 =+ 76 591 = 127
BMI (kg/m?) 249 + 43 235 = 27 242 = 37
DPBP (watts) 451 = 114 348 = 129 404 = 130
DPBP/Wt (watts/kg) 071 = 017 066 + 022 069 £ 020
HR at DPBP (bpm) 914 =+ 8.6 982 + 113 945 + 103
SBP at DPBP (mmHg) 1526 = 221 1723 = 26.7 1615 = 259
DP at DPBP (bpm * mmHg) 13900 + 2600 17000 + 3800 15300 = 3500
Operated CAG n=10 n=4
No. of vessels diseased
0 (non-stenosis) 2
1 2 2
2 3 1
3 3 1
myocadial scintigrapghy
(normal) 2

Values are expressed as Mean+/—SD.

BMI : body mass index, HR : heart rate, SBP : systolic blood-
pressure, DP : double product, DPBP : double product break
point, DPBP/wt : workload at DPBP normalized body weight.
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Table 2.  Physical characteristics of elderly person (Study 2).
Men Women Total
n=50 n=90 n=140

Age (yr) 70.2 + 40 70.1 = 43 701 = 42
Height (cm) 160.7 = 57 1488 = 58 1530 = 81
Weight (kg) 58.7 + 6.5 533 * 72 552 = 74 .
BMI (kg/m?) 228 * 23 241 = 34 236 = 3.1

Values are expressed as Mean+/—SD.

BMI : body mass index
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Figure 1.  Typical responses of double product (DP) and ST level (left), and the relation-

ship between DP and ST level (right) in one patient during a gradual incremental exer-
cise test.
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Figure 2. Relationship between intensity of double product break point (DPBP) and that
y

of the ischemic threshold in electrocardiogram (left), and heart rate (HR), systolic
blood pressure (SBP) and double product (DP) at the both intensities (right).
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Parcentage of double product break point (DPBO)

determination in elderly subjects (Study 2).

The total number

Number of

Number of

of exercise determination non-determination
Male 137 134 (97.8%) 3(2.2%
Female 190 180 (94.7%) 10 (5.3%)
Total 327 314 (96.0%) 13 (4.0%)
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