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Heart Rate Adjustment of ST Segment Depression as a Myocardial Ischemia
Index of Coronary Artery Disease

Sang Wook Kim, M.D., Moo Sun Chang, M.D., Ho Jun Yoo, M.D.
Ki Ik Kwon, M.D,, Un Ho Ryoo, M.D.

Department of Internal Medicine, Chung-Ang University Hospital, Seoul, Korea

Background . Exercise testing is an important diagnostic and prognostic procedure in the
assessment of patients with ischemic heart disease. But standard ST-segment depression criteria
was not high enough to estimate coronary srtery disease. Recently, the heart rate adjustment
of ST segment depression, ST segment/heart rate slope and index, have been proposed as
a more accurate criteria for diagnosing significant coronary artery disease. The objective of
this study was to compare the discriminating power of proposed ST segment/heart rate slope
and index with that of a standard method of assessing exercise-induced ST segment depression
for estimating coronary artery disease.

Methods - Sixty nine patients with ischemic heart disease were studied with exercise treadmill
testing and coronary angiography. Computer-measured ST-segment amplitudes were obtained
and analysis of the heart rate-adjusted ST segment depression(ST/HR slope and AST/HR
index) was done. The sensitivity, specificity, and extent of coronary artery disease on each
criteria were compared.

Resuits :

1) The sensitivity of AST/HR index partition of 1.6 uV/beats/min was slightly higher(83%)
and the specificity of ST/HR slope partition of 24 uV/beats/min was higher(87%) than the
standard exercise electrocardiographic criteria.

2) Early onset of ischemic ST-segment depression, profound ST-segment depression(=2
mm), and downsloping ST-segment were associated with more extensive coronary artery disease.

3) On ST/HR slope, no CAD was 1.7+ 0.26 uV/beats/min, one vessel disease was 2.6+ 0.34
uV/beats/min, two vessel disease was 2.7+ 0.38 uV/beats/min, and three vessel disease was 2.8+ 0.
35 uV/beats/min, and on AST/HR index. no CAD was 1.8+ 0.38 uV/beats/min, one vessel di-
sease was 2.8+ 1.36 uV/beats/min, two vessel disease 34+ 1.44 uV/beats/min, and three vessel
disease was 3.7+ 2.95uV/beats/min.
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The increment of ST/HR slope and AST/HR index were associated with the coronary artery
disease and its severity, but the correlations were not high enough.

Conclusion . The heart rate adjustment of ST segment depression was not high enough
for improved detection of coronary artery disease, compared with standard ST-segment depres-
sion criteria. But these indexes can be improved the clinical usefulness of the treadmill exercise

test for coronary aretry disease.

KEY WORDS : Treadmill exercise test * ST/HR slope -+ AST/HR index.
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Table 1. Sensitvity and specificity of each criteria
ST dep. ST/HR slope ST/HR index

Clmm) (=24) 1.6)
Sensitivity( % ) 75 71 83
Speciﬁdty( %) 52 67 57

ST/HR slope & index : uV/beats/min

Table 2. Comparison of each criteria in defining the
severity of coronary artery disease

1 VD 2 VD 3 VD
(n=18) (n=15) (n=12)
Standard ST criteria
Early positive( %) 22 38 50
Downslope(% ) 17 22 25
ST depression( %)
>1mm(%) 50 61 33
>omm(%) 17 22 33
ST/HR slope 26+034 271038 28+0.35
ST/HR index 2.8+136 341+144 3.7+295

ST/HR slope & index : uV/beats/min
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Fig. 1. Comparison of ST/HR slope and index accor-
ding to the severity of CAD.

10
A
A
8—
g e
g )
3 4
3
S 41 o
S |
5 |

normal CAD

Fig. 2. Distribution of ST/HR index in patients with
& without coronary artery disease.
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Fig. 3. Distribution of ST/HR slope in patients with &
without coronary artery disease.
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