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Comparison of Computed Tomography Coronary Angiography and Exercise
ECG Test for Diagnostic Accuracy in Real-Word Practice

Seongeun Yun", Young Ran Kangm, Kyehwan Kim', Young Min Choi', Jungwoo Choi', Jin-Sin Koh'"”,
Jeong Rang Park'?, Yongwhi Park'?, Seok-Jae Hwangm, Young Hoon Jung1’3, Choong Hwan Kwak'”,
Hocheol Choi™*, Kyung Nyeo Jeon™, and Jin-Yong Hwang'”

Division of ICardiology, Departments of Internal Medicine, and ZRadiolog/, Gyeongsang National University Hospital,
Gyeongsang National University School of Medicine; *Institute of Health Science,
Gyeongsang National University, Jinju, Korea

Background/Aims: The exercise ECG test (XECG) and computed tomography coronary angiography (CTCA) have been used
widely in initial evaluations of coronary artery disease (CAD) in real-world practice. In this study, we compared the diagnostic
power of CTCA and XECG, based on conventional coronary angiography (CCA).

Methods: We enrolled 589 consecutive patients retrospectively who had been examined with both XECG and CTCA for the
evaluation of CAD in outpatient clinics. Significant stenosis was defined as more than 50% diameter stenosis. Triage to CCA and/or
revascularization treatment (RT) by the results of XECG and CTCA and the diagnostic accuracy of both exams, based on CCA,
were investigated.

Results: In the 589 patients, 107 (19%) were triaged to CCA for further evaluation; in 77 (12.8%) significant stenosis was detected
on CCA. Also, 65 (11%) patients underwent RT. In the CTCA results, 120 patients had significant stenosis. Of them, 58 (48%) and
75 (62%) patients were triaged to RT and CCA, respectively. Based on the XECG, 115 positive patients were triaged to RT and
CCA (23 [20%]/41 [35%]). Among 107 patients with CCA, the sensitivity, specificity, positive predictive value, and negativ e
predictive value for significant stenosis on CCA of CTCA were 89.9%, 74.0%, 90.6%, and 71.4%, respectively, and those of
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XECG were 50.0, 67.9, 78.0, and 37.3, respectively. The kappa value of CCA and CTCA was 0.62 (p <0.001) and that of CCA and

XECG was 0.145 (p =0.113).

Conclusions: In real-world practice, CCA was decided on more frequently, based on CTCA. CTCA showed better diagnostic

accuracy than XECG. (Korean J Med 2014;87:165-172)

Keywords: Computed tomography coronary angiography; Exercise ECG test; Coronary artery disease
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Table 1. Patient characteristics (n = 598)

Characteristics Value
Age, yr 56.0 1.1
Gender
Men 404 (67.6)
Women 194 (31.4)
Body Mass Index, kg/m2 24.7+£3.52
Reason for study
Chest pain 542 (90.2)
Operability 15 (2.5)
Dyspnea 30 (5.0)
Screening 11 (1.8)
Risk factors
Diabetes Mellitus 116 (19.4)
Hypercholesterolemia 75 (12.5)
Hypertension 243 (40.6)
Smoking 219 (36.6)
Age (men > 45 and women > 55 yr old) 454 (75.9)
Family history of CAD 16 (2.6)
Conventional coronary angiography 107 (17.8)
> 50% stenosis, any vessel 77 (12.8)
Single-vessel disease 51(8.5)
Two-vessel disease 15 (2.5)
Three-vessel disease 9 (1.5)
Lt main disease 2 (0.3)
Revascularization 69 (11.5)
Percutaneous coronary intervention 65 (10.8)
Bypass graft surgery 4 (0.6)

Values are presented as mean + SD or number (%).
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Figure 1. Virtual flow chart of exercise ECG (XECG) followed by CT coronary angiography (CTCA) (A), and CTCA followed by
XECG (B). CTCA Group I: normal, Group II: uninterpretable, Group III: myocardial bridge only, Group IV: plaque or mild stenosis (<

50%), Group V: significant stenosis (= 50%).
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Figure 2. A. Comparison of uninterpretable results of CT coronary angiography (CTCA) and exercise ECG test (XECG). B. Triage rate
of conventional coronary angiography (CCA) and revascularization treatment (RT) by CTCA and XECG.

< 0.05.

Table 2. Diagnostic performance of computed tomography coronary angiography and exercise ECG test for detection of coronary steno-

sis (= 50%) on conventional coronary angiography (n=107)
Analysis Per patient with CCA stenosis > 50%  Sensitivity ~ Specificity PPV NPV kappa p value®
CTCA (stenosis > 50%)
Uninterpretable as negative 88.3 76.7 90.7 71.9 0.637 <0.001
Uninterpretable as positive 90.1 66.7 87.5 74.1 0.594 <0.001
Exclusion of uninterpretable 90.7 74.1 90.7 714 0.647 <0.001
Exercise ECG test
Uninterpretable as negative 41.6 70.0 78.0 31.8 0.085 0.269
Uninterpretable as positive 584 63.3 80.3 46.3 0.179 0.043
Exclusion of uninterpretable 50.0 67.9 78.0 373 0.145 0.113

CCA, conventional coronary angiography; PPV, positive predictive value; NPV, negative predictive value; CTCA, computed tomography

coronary angiography.
’p value was obtained by reliability test, kappa value.

79 ZHQoA= CCA % RT A|3E0] XECG &49] 7
SRk foJ5kA A Athp < 0.001) (Fig. 2). LU F AAH

o B uAHTY A9 Aol Mol gpglek

o
o] 1072 Sxfoll A A
CTCA%} XECG| ATHg-e
ole] ofn] gl WL Ankst

88.3%, 41.6%, &

=
~
R
rlot
X
2,
>
8
>
N
N
>
021;5
IS
‘_‘
i
of
~J
~J
2
~~
~J
[\9)
Q
S

AollA] elu] = Hhe BT,
5 294 AnE rjEo
H]| 1.5}t Table 2). 50%
7] 9J%F CTCAS} XECGY] W=+ Z}7+

];Ea

O|% = 76.7%, 70.0%, FdASE 90.7%, 78%, S3A5E
2 71.9%, 31.7%, AEHEL= 85%, 49.5%%c. XECGo||A] 1]
Au-S FPer ERste] AHEASHAES o XECGE] Xtk
o] sty AE= AES B oy CTCAS] AHshe A
Lol wAA Zshinh CTCASE CCA Ae] dA|&2
kappa value 0.6 2.2 %=9FOLKp < 0.001) XECGS} CCA =)
O] YAE-2 WobAl FAA ou|7t ¢lgltkTable 2). CCA 3
Aol A oju] Q= HEe] AEE 70%02 A olste] CTCA
o} XECGO| HAl Fetes AitAlste] Hofs e fARE
ANE 95 = YUSUtKTable 3).

- 169 -



— The Korean Journal of Medicine: Vol. 87, No. 2, 2014 —

Table 3. Diagnostic performance of computed tomography coronary angiography and exercise ECG test for detection of coronary steno-

sis (= 70%) on conventional coronary angiography (n=107)

Analysis Per patient with CCA stenosis > 70% Sensitivity ~ Specificity PPV NPV kappa p value®
CTCA (stenosis > 50%)
Uninterpretable as negative 88.7 66.7 84.0 75.0 0.570 <0.001
Uninterpretable as positive 90.1 58.3 81.0 72.4 0.513 <0.001
Exclusion of uninterpretable 90.0 63.6 84.0 72.4 0.559 <0.001
Exercise ECG test
Uninterpretable as negative 423 69.4 73.1 37.9 0.097 0.240
Uninterpretable as positive 59.1 61.1 75.0 43.1 0.184 0.047
Exclusion of uninterpretable 50.8 66.7 73.1 43.1 0.156 0.105

CCA, conventional coronary angiography; PPV, positive predictive value; NPV, negative predictive value; CTCA, computed tomog-

raphy coronary angiography.
’p value was obtained by reliability test, kappa value.
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