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Does the Exercise Induced QRS Score Improve the
Diagnostic Accuracy for Coronary Artery Disease?
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Division of Cardiology, Department of Internal Medicine, School of Medicine,
Kyungpook National Universty, Taegu, Korea

ABSTRACT

Background[] In an effort to improve the diagnostic accuracy of the exercise electrocardiography (ECG) to
detect coronary artery disease, exercise-induced changes in Q, R and S wave amplitudes has been evaluated in
conjunction with or without ST segment changes. We measured the exercise-induced changes in Q, R and S
wave amplitudes, and calculated the Athens QRS score to assess its diagnostic value. Materials and method[J

Fifty patients who underwent the exercise test and MIBI myocardial scan and were proved to have coronary
artery diameter stenosis = 50% in coronary angiography were included in the patient group. Data of forty-
nine persons showing negative findings in the exercise test and MIBI scan were used as control. The exercise
test was performed according to the modified Bruce protocol using Marquette case 16. Exercise ECG was
positive in 58% (29/50) of the patient group. The Q, R and S wave amplitudes at peak exercise were
subtracted from the values of standing position at rest to obtain Athens QRS score. Results[] The mean age of
patients and control were 54.5% 9.4 years and 49.8+ 11.4 years respectively (pIJ NS), and their exercise
capacity was 8.5+ 3.1 mets and 9.8+ 1.9 mets respectively (p[0 NS)The values of [0 (R-Q-S)V5+0 (R-Q-S)
aVF and O (R-Q-S)aVF were significantly lower in patients than the control (0.85+ 6.60 mm vs 3.72+ 5.09
mm, pd 0.017, —0.60+ 4.76 mm vs 1.00£ 2.72 mm, p[J 0.030), and the values of [0 QV5 and O SaVF were
significantly higher in patients than the control (-0.045+ 0.65 mm vs —0.41+ 0.78 mm, pO 0.012, —0.84+

1.90 mm vs —1.62+ 1.60 mm, p[] 0.009). However, the values were too widely overlaped between the patients
and the control to give diagnostic cutoff points. Conclusion[] It seems that exercise QRS scores do not have
additive diagnostic value for coronary artery disease. (K<orean Circulation J 1999:29(6):582-589)
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Table 1. Exercise test parameters of the patients and controls

Group O Group O Group O p-value

(Patients) (Control A) (Control B) O vs O O vs O O vs O
Number 50 49 20
Age (year) 54 + 94 49 +11.4 42 +129 NS 0.0170 0.001
Sex (M/F) 37113 26/23 18/ 2
Mets 8.5+ 3.14 9.8+ 1.91 152 + 1.28 0.010 0.001 0.001
Duration (mim) 13.3x 3.16 15.3+ 1.43 19.28+ 0.55 0.001 0.001 0.001
Percent HR (%) 81 £ 1.3 94 £ 90 94 + 92 0.001 NS 0.001
Initial HR 74 £124 79 +13.9 68 £ 10.6 NS 0.006 NS
Peak HR 133 + 229 156 + 144 166 +16.9 0.001 0.044 0.001
Initial SBP 123 + 21.1 128 +15.9 122 +21.1 NS NS NS
Peak SBP 157 +22.5 165 +18.5 177 +27.2 NS NS 0.001
Initial DBP 79 127 81 +10.5 78 +168 NS NS NS
Peak DBP 81 + 127 78 +12.5 93 + 320 NS NS NS

HRO heart rate, SBPO systolic blood pressure, DBPO diastolic blood pressure, NSO not significant
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REST (averaged beats)
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R'

LEAD aVF

LEAD V5

q s q
QRS score in aVF=(R-g-s) - (R'-q'-s")
QRS score in V5=(R-g-s) - (R'-q'-s")
Athens QRS score=QRS score in aVF+QRS score in V5

Fig. 1. The calculation of the athens QRS score.
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(p00.017, p00.042) OO OO OO0, 0000 O
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BIRk29| MIBI scan A

000000 Ooodo MBI OO0 OOOOO
O OO 4900 reversible defectD OO 2900
fixed defectd OO 2000 O0OOO OO0 OR-Q-

Table 2. QRS scores of the patients and control A

Patients Control A p value

OQvs —0.04+ 0.658 —0.41+ 0.778 0.012
ORVS —1.56+ 3.861 —0.76+ 2.829 0.245
0 svs —2.96x 2,750 —-3.07+ 2377 0.835
0 QaVF —0.06x 0.935 —0.40+ 0.825 0.054
0O RaVF —1.50+ 3.775 —1.02+ 2.116 0.435
0 SaVF —0.84+ 1.898 —1.62+ 1.599 0.030
0 (R-Q-S)V5 1.45+ 4042 272+ 3.804 0.110
0 (R-Q-S)aVF  —0.60+ 4.758 1.00+ 2.720 0.042
0 (R-Q-S)V5s+

D((R-Q-g)oVF 0.85+ 6.604  3.72+ 5.078 0.017

OR, OQ and OS mean the differences which were
the R-, Q-and S-wave values of the ECG at peak
exercise were subfracted from the values prior to
exercise. V5 and aVF mean the measured leads. O
(R-Q-S) means 0O R was subtracted by 0 Qand O S
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mmOd0O 00O 00000 00 428 mm: 3.44 mm,
4.81 mm+ 10.10 mm O 9.26 mmzx 11.53 mmQ O

Table 3. QRS scores of the patients according fo MIBI
scan findings

Fixed Reversible value
Defect (nO 20) Defect (nO 29) P
0 (R-Q-S)V5 1.17+ 3.957  3.08+ 5.454  0.187
0 (R-Q-S)aVF —2.09+ 2.708  1.50+ 6.294  0.009
O R-QS)V5+
0 (R-Q-S)aVF 0.92+ 3.563  4.58+ 9.788  0.009

V5 and aVF mean the measured leads, O (R-Q-S)
means O R was subtracted by 0 Qand OS

000000 oooo oooo ooood. oaR-
Q-9)V5, O(R-Q-S)avF 0 O(R-Q-S)V5+0O
(R-Q-S)avFl 0000 OOOO OO0 OO0OO
gob 0odbd oboob bobo obooo o
00000 000 0000 000 ooooo(Table
4 and Fig. 3).
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Fig. 2. The comparison of QRS scores accoding to scan finding. o O The values of each QRS scores, —0 mean of
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Table 4. QRS scores of the contfrol B according to
exercise stage

Exercise 0 (R-Q-S)V5+
e 0 (R-Q-S),V5 O (R-Q-S),aVF 0 (RQ-S).aVF
0 —1.49+ 1.86 —-0.82+ 172 —1.92+ 2.60
O —1.07+ 241 —1.10¢ 1.88 —1.69+ 286
g —0.62+ 1.56 -0.36t 2.14 -0.61x 237
| —0.15+ 1.52 -0.29+ 227 -0.08+ 1.95
g 0.78+ 1.40 0.05+ 2.03 112+ 2.49
O 1.89+ 2.26 1.24+ 294 3.77+ 3.80
| 413+ 2.18 432+ 2.26 8.03+ 3.48
Peak 428+ 3.44 481+ 10.10  9.26+ 11.53
251
201 3 (R-Q-S)V5
15F +8 (R-Q-S)aVF
T gl
E 0
5|
—0—
0— -
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ZST
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151
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stagel 2 3 4 5 6 7 peak exercise

Fig. 3. The QRS scores of confrol B according to ex-
ercise stages. Control B is healthy volunteer.
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00 000 000 ooo@euo.a1od odd, 0o
00 O(R-Q-S)V500((R-Q-S)avF O O(R-
Q-S)avFd OO0O0O OO 0.85 mmt 6.604 mm O
—0.60 mmz 4.758 mmO OOOAO 3.72 mmzt
5078 mm O 1.00 mm+ 2720 mmQO OO0 OOO
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0000000 57.8%, 0000 55.6%0 OO O

—e— patient
—a control A
—a— control B

(percent)

Ll Ly

12 16 18 20 24

| ! | 1.3 | T o B, |
-16 -12 -8 4 0 4 8

(mm)
Fig. 4. Athens QRS score sensitivity and specificity curves
comparing patients with control A and B. Confrol A is
normal and control B is healthy volunteer.
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