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(Ribisl et al., 1993).

3] 57](Recovery stage)s <t ST &4 3H74(ST-segment depression)©]
B B AYd wEe UElA 2 ddss UM sl
(Lachterman et al, 1990), A%, &A%}, maximum age-predicted heart

11, 3]E-7](Recovery stage)ol YEIY=
ST #42 st A9 647%7F s dso] fFosrtar Hiudu
(Abhyankar et al, 1994). &7 (Exercise stage)®.th 3]E-7](Recovery
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A4} % 2 (Right coronary artery, RCA) & 3+
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iy

39 3L(Shinumura et al., 1996), 3]&7] %
olo]] ST &4 3}7o] Yveld 7uz AIdweol vizdwrt 27189 399t
B

(Fearon et al., 2000).

]

Aol = 357 (Recovery stage) ST &4 37

2

(ST-segment depression)?} = 3] 5 A 7H(Recovery time)o] FLWT=E
&= o= Ak

ST #4 37 (ST-segment depression)©] FHiL &7 (peak exercise
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stage)oll YWEIUW S HAtn Husda 2 ATelA % stage I,
Vol Al 1ol wol yetvar 10, 3]57](Recovery stage)oll A FAdE&o] =
A vdgd. 553 #AAF 4 4dmm oo ST 4 317 (ST-segment
depression)d 4% # s PG 2Fo] F P A3H(2 vessel disease, 2VD)©]
U Al 83 A3 vessel disease, 3VD)o] 100% AATtL spHA ST 4
34 (ST-segment depression)2] Z7]= 553 ALY oS8 vt of
Yot o Azhgk dsxs dotdls 58S AT sl 2y g

& Fgwgolete FAA BedA @

rr

AAste A AHdE 7] A
Amm ©]% ST ¥4 317 (ST-segment depression)©] @A t#] E=vid F

g3 A2 vessel disease, 2VD), Al & A3 vessel disease, 3VD), &

HJO

oS = ol8E F 913, FF34 s (Left main coronary, LM) WW &
3

0% °] t}(Nahormek et al., 1979).

.
wn
@)
Q
wn
D
O
o
S
N
I
)

S B, 2 YA Q2o ® 2mm ol ST 4 35}
7 (ST-segment depression), +&+3F AAF &<toll F&o Aot T4

t}HZeng et al., 2004).

AemAste] dFdxz2 JA, 31X FAEF low maximum age-predicted
heart rate, &S &% A|7H(Short exercise time), 3] 7](Recovery stage)2
paradoxical SBP(Systolic Blood Pressure, SBP) 4<% &< W47F f<lsitbal

3 TH(Hsu et al., 2006).

$EReE AA A A ST ¥4 sgel i BAA BAERHRF
AZAAZ ST ¥4 shgo] 20/, =76l vebed A%, 2E3e A4 4
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Angina, Unstable Angina®] #&°] =4 WeEwtal, 42 Variant Angina,
71Ee] Hlgo] AUHo=z =4 yEyt F F@2HE, LDL Cholesterol,
Platelet, Ejection fractioni= ool =4 YESS®,  Hemoglobin,
Hematocrit, White Blood Cell, ALanine Transaminase: “WAo] © =4

btk g acle e 3, §4, A9 dF, deHd AT e BF

G o] =4 YERYTHE 2-1, 2-2).
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£ 1 Q7AEst 54

oA T4 A A
W (N=61) (N=126) (N=187) P-3t
Mean = SD or Number(%)
7] (cm) 155.8(5.1) 163.7(5.7) 164.5(8.2) <001
A % (kg) 58.9(7.9) 70.7(8.2) 66.8(9.8) <.001°*
H) wh5- 3 (BMI kg/m?,(n, %))
A A (BMI 20°] 3}) 1(1.6) 0(0.0) 1(0.5) 113
AAHBMI 20-25) 20(32.8) 27(21.4) 47(25.1)
2} 4% (BMI 26-30) 37(60.7) 97(77) 134(71.7)
T EH gHBMI 30014)  3(4.9) 2(1.6) 5(2.7)
AEFF(n, %)
0= 10(16.4) 64(50.8) 74(39.6) <001
nE 29(47.5) 43(34.1) 72(38.5)
= 11(18.0) 14(11.1) 25(13.4)
71 e} 11(18.0) 5(4.0) 16(8.6)
Z]O]:ql (n, Oo)
Ade 15(24.6) 83(69.8) 103(55.1) <001
S 46(75.4) 38(30.2) 84(44.9)
<3 (n, %)
=2 19(31.1) 39(31.0) 58(31.0) 978
A= 42(68.9) 87(69.0) 129(69.0)
2 (n, %)
&F 8(13.1) 64(50.8) 72(38.5) <001
H] &5 53(86.9) 62(49.2) 115(61.5)
AZANE (n, %)
A% 51(83.6) 120(95.2) 171(91.4) 011*
n & 0(0.0) 1(0.8) 1(0.5)
o] &/A /1 7] 10(16.4) 5(4.0) 15(8.0)

=k p<.001, * p<.05

BMI: Body mass index
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21 AT B4 9 7Y 9 54
ARN-61) WAN-126)
e ] e (N=187) P-%
Mean = SD or Number(%)
Mean age(year) 62.1(8.7) 63.1(9.4) 62.8(9.2) 491
Body mass index(kg/m?) 24.3(2.7) 24.7(2.3) 24.6(2.5) 289
Initial major Diagnosis(n,%) .006™
Stable Angina 35(57.4) 84(66.7) 119(63.6)
Unstable Angina 7(11.5) 19(15.1) 26(13.9)
Non ST elevation MI 0(0.0) 4(3.2) 4(2.1)
Variant Angina 8(13.1) 3(2.4) 11(5.9)
Silent MI 0(0.0) 5(4.0) 5(2.7)
Other Initial major
Diagnosist 11(18.0) 11(8.7) 22(11.8)
Total Cholesterol(mg/dL) 184.7(35.7) 168.4(41.4) 173.6(40.2) 010"
Triglyceride(mg/dL) 130.8(64.3) 133.8(73.4) 132.8(70.3) 793
HDL Cholesterol(mg/dL) 50.0(10.8) 46.6(16.8) 47.7(15.9) 159
LDL Cholesterol(mg/dL) 108.6(34.1) 96.7(37.2) 100.7(36.6) 042"
Glucose(mg/dL) 107.3(37.3) 113.3(25.9) 111.3(30.1) 216
Hemoglobin Alc(%) 6.8(0.6) 6.5(0.8) 6.6(0.7) 372
hs-CRP(mg/dL) 2.2(5.7) 3.5(7.2) 3.1(6.8) 382
Blood Urea Nitrogen(mg/dL) 17.2(15.5) 16.4(5.3) 16.7(9.6) 632
Creatinine(mg/dL) 2.009.9) 1.0(0.9) 1.4(5.7) 441
Hemoglobin(g/dl) 13.2(1.2) 14.5(1.3) 14.1(1.5) <.001™
Hematocrit(%) 39.2(3.6) 42.6(3.7) 41.5(4.0) <.001™
White Blood Cell(10%/uL) 6.6(2.0) 7.3(2.4) 7.1(2.3) 031"
Platelet(10°/uL.) 249.5(55.9) 214.4(46.8) 225.8(52.5) <.001™
CK-MB(ng/mL) 2.1(1.4) 2.3(2.0) 2.3(1.9) 610
Troponin T (ng/mL) 0.0(0.0) 0.1(0.1) 0.1(0.1) 586
ASpartate Transaminase
21.5(6.0) 23.7(7.9) 22.9(7.4) 063
(IU/L)
ALanine Transaminase N
20.3(10.0) 24.6(11.7) 23.2(11.3) 017

(IU/L)

wxx p<.001, ** p<.01, * p<.0b

+t  Other Initial major Diagnoses; IHD, ACS, chest pain, palpitation. chest discomfort

MI: Myocardial infarction, hs—-CRP: high sensitivity C-reactive protein,

CK-MB: Creatine kinase 2 isoenzyme

IHD: Ischemic heart disease, ACS: Acute coronary syndrome
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= 2-9. o]/\]—@/\]_ l_ET}\% =1 7—]7]—63,?4

o X 70

d S4AS)

ry

A (N=61) FAN=126) HA(N=187)

LI P-#
Mean + SD or Number(%)
Echocardiography (n,%)
Regional wall motion abnormality (n,%) 444
5182 57(93.4) 110(87.3) 167(89.3)
A 4(6.5) 16(12.7) 20(10.7)
Ejection fraction 67.7(6.7) 64.2(7.3) 65.3(7.3) 002"
FE (0,%) n=162 451
A 17(27.9) 42(33.3) 59(31.6)
5182 44(72.1) 84(66.7) 128(68.4)
Risk factor (n,%)
DM 12(19.7) 52(41.3) 64(34.2) .004™
BMI>30kg/m” 3(4.9) 2(1.6) 5(2.7) 186
Dyslipidemia 26(42.6) 59(46.8) 85(45.5) .588
Hypertension 35(57.4) 74(58.7) 109(58.3) .860
Smoking 5(8.2) 61(48.4) 66(35.3) <.001™
98 AE(F =459 =55) 46(75.4) 120(95.2) 166(83.8) <.001™
=T 8(13.1) 64(50.8) 72(38.5) <.001"
7HEE 12(19.7) 25(19.8) 37(19.8) 978
#A 33(54.1) 91(72.2) 124(66.3) 014"
iFofo - 51(83.6) 120(95.2) 171(91.4) 008"
Coronary angiography (n,%) <.001™
S R R 29(47.5) 99(78.6) 128(68.4)
1VD 16(26.2) 49(38.9) 65(34.8)
2VD 11(18.0) 26(20.6) 37(19.8)
3VD 2(3.3) 24(19.0) 26(13.9)
LM 0(0.0) 14(11.1) 14(7.5)
5182 32(52.5) 27(21.4) 59(31.6)

=xk p< 001, ** p<.0l, * p<.05
1VD: 1 vessel disease, 2VD: 2 vessel disease, 3VD: 3 vessel disease,

LM: Left main coronary, DM: Diabetes mellitus
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guo] weh eEe HAE BE WeEe GRe BAW Ad, wE
oA gk xtolE HolA LUTHE 3).
%3 eENe AAE WS 54
~ A (N=61) FA(N=126) HA(N=187) P-2t
=T Mean + SD or Number(%)
Max SBP(mmHg) 188.8(25.9) 183.4(24.0) 185.1(24.7) 158
Max DBP(mmHg) 78.0(15.6) 77.7(15.1) 77.7(15.2) .899
Exercise time(sec) 8.8(2.4) 9.3(2.6) 9.15(2.5) 173
Workload(METSs) 10.3(2.4) 10.9(2.6) 10.7(2.5) 155
Max predicted HR(n,%) 97.0(18.3) 96.4(16.5) 96.09(18.4) .847
Max HR(bpm) 153.4(28.1) 151.6(27.8) 152.2(27.8) .674
ST sF7mok 128
A5k 12(19.7) 23(18.3) 35(18.7)
3} &k 17(27.9) 54(42.9) 71(38.0)
T4 32(52.5) 47(37.3) 79(42.2)
AT = 0(0.0) 2(1.6) 2(1.1)
ST &4 W3t A7]1(n,%) 447
stage 1 3(4.9) 4(3.2) 7(3.7)
stage II 15(24.6) 22(17.5) 37(19.8)
stage Il 19(31.1) 57(45.2) 76(40.6)
stage IV 19(31.1) 34(27.0) 53(28.3)
recovery 5(8.2) 9(7.1) 14(7.5)
ST +4 W59 (n,%) .286
11, 111, aVF 7(11.5) 11(8.7) 18(9.6)
V4-V6 5(8.2) 18(14.3) 23(12.3)
1L1L,aVE,V4-V6 42(68.9) 73(57.9) 115(61.5)
o AR 7(11.5) 24(19.0) 31(16.6)
Recovery time(n,%) 170
1+ 9(14.8) 13(10.3) 22(11.8)
2% 13(21.3) 19(15.1) 32(17.1)
3% 8(13.1) 36(28.6) 44(23.5)
5 4(6.6) 5(4.0) 9(4.8)
5 o] 27(44.3) 53(42.1) 30(42.8)

(
adv}

e

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, HR: Heart Rate,
METSs: metabolic equivalents
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A8 8o wE AGFAIAILT EE&S B4 2y, 98 AdH (=454,
o] >554)), o] FALEF, A, AP Aol wep AFsHFRST E &
Fol@ AolB nATh FUE TRW Jge 98 AR A 29 7
I BSEE, A oA AEE wekd BERPAS Baol F5H
=TGR 4).

%4 989 290 g AATAH S 2o
Significant stenosis
A A Number(%)
7 &
4 P-z 24 P-#t  HA P-%k

Total 187 29(47.5) 99(78.6) 128(68.4)

98 A= :

166 26(56.5) 014 94(78.3) 71 120(72.3)  .001™

(F=>45, o >55)

Dyslipidemia 85 16(61.5) 059 51(86.4) 043" 67(78.8) 005"

Smoking 66 3(60.0) 560 50(82.0) .368 53(80.3) 010"

Hypertension 109 19(54.3) 221 59(79.7) 705 78(71.6) 279

DM 64 7(58.3) 404 42(80.8) 614 49(76.6) 085

. 005" 692 <.001™"

Risk factor<1 35 4(19.0) 10(71.4) 14(40.0)

Risk factor=2 54 13(65.0) 26(76.5) 39(72.2)

Risk factor>3 98 12(60.0) 63(80.8) 75(76.5)

s p< 001, =+ p<0l, * p<.05

DM: Diabetes mellitus
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N:187)
Silent Angina Silent Angina Silent Angina
e (FF7%) (%) P-z&  (FF3) (F%) P-%k (FF7%) (%) P-3t
N=46 N=13 N=82 N=46 N=128 N=59
Mean * SD or Number(%)
7] (cm) 162.7(8.2) 160.6(8.0) 416 165.1(8.1) 166.4(8.0) .389 164.2(8.2) 165.1(8.3) 505
A= (kg) 64.1(10.0) 61.1(10.9) .362 67.6(8.7) 69.7(10.0) 220 66.4(9.3) 67.8(10.7) 338
H] vH5- 5 (BMI kg/m?,(n, %))
A A= (BMI 20 ©]3s}) 1(2.2) 0(0) .867 2(2.4) 0(0) 678 3(2.3) 0(0.0) .666
A 2H(BMI 20-25) 28(60.9) 9(69.2) 46(56.1) 25(54.3) 74(57.8) 34(57.6)
A= (BMI 26-30) 16(34.8) 4(30.8) 32(39) 19(41.3) 48(37.5) 23(39.0)
=9 9HBMI 300]%) 1(2.2) 0(0) 2(2.4) 2(4.3) 3(2.3) 2(3.4)
E—%‘F%(l’l, Oo)
EIES 12(26.1) 5(38.5) .350 36(43.9) 21(45.7) 133 48(37.5) 26(44.1) 462
AE 20(43.5) 7(53.8) 33(40.2) 12(26.1) 53(41.4) 19(32.2)
== 3(17.4) 000.0) 10(12.2) 7(15.2) 18(14.1) 7(11.9)
71 e} 6(13.0) 1(7.7) 3(3.7) 6(13.0) 9(7.0) 7(11.9)

BMI: Body mass index
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N:187)
Silent Angina Silent Angina Silent Angina
M (F374) (%) P-% (F3574) (F%) P-z (F374) (%) P-3t
N=46 N=13 N=82 N=46 N=128 N=59
Mean + SD or Number(%)
2 (n, %)
R 24(52.2) 7(53.8) 915 46(56.1) 26(56.5) 963 70(54.7) 33(55.9) 874
A= 22(47.8) 6(46.2) 36(43.9) 20(43.5) 58(45.3) 26(44.1)
F 1 (n, %)
R 6(13.0) 3(23.1) 374 28(34.1) 21(45.7) 199 34(26.6) 24(40.7) 052
SR 40(87.0) 10(76.9) 54(65.9) 25(54.3) 94(73.4) 35(59.3)
S5 (n, %)
=T 7(15.2) 1(7.7) 484 39(47.6) 25(54.3) 461 46(35.9) 26(44.1) 288
Hl &5 39(84.8) 12(92.3) 43(52.4) 21(45.7) 82(64.1) 33(55.9)
AEE (n, %)
AE 43(93.5) 11(84.6) 311 75(91.5) 42(91.3) .380 118(92.2) 53(89.8) 330
" & 0(0.0) 0(0.0) 0(0.0) 1(2.2) 0(0.0) 1(1.7)
o] /A /A A 3(6.5) 2(15.4) 7(8.5) 3(6.5) 10(7.8) 5(8.5)
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N:187)
Silent Angina Silent Angina Silent Angina
LI FF43) (%) P-% FF4) (%) P-3 FF4) (%) P-%
N=46 N=13 N=82 N=46 N=128 N=59
Mean * SD or Number(%)
Mean age(year) 61.7(9.1) 55.9(8.6) 042" 64.2(8.5) 63.3(9.8) 576 63.3(8.7) 61.7(10.0) 251
Body mass index(kg/m?) 24.1(2.7) 23.6(2.1) 546 24.8(2.4) 24.9(2.7) 670 24.5(2.5) 24.7(2.6) 731
Initial major Diagnosis (n,%)
Stable Angina 23(50.0) 8(61.5) .354 53(64.6) 35(76.1) 014 76(59.4) 43(72.9) .002™
Unstable Angina 4(8.7) 2(15.4) 14(17.1) 6(13.0) 18(14.1) 8(13.6)
Non ST elevation MI 0(0.0) 0(0.0) 0(0.0) 4(8.7) 0(0.0) 4(6.8)
Variant Angina 9(19.6) 0(0.0) 2(2.4) 0(0.0) 11(8.6) 0(0.0)
Silent MI 0(0.0) 0(0.0) 5(6.1) 0(0.0) 5(3.9) 0(0.0)
gitggolgeig?l major 10(21.7) 3(23.1) 8(9.8) 1(2.2) 18(14.1) 4(6.8)
Total Cholesterol(mg/dL) 177.3(38.0) 186.8(30.3) 430 168.6(38.6) 175.5(47.2) .387 171.7(38.5) 177.9(44.0) 342
Triglyceride(mg/dL) 119.5(60.0) 136.3(56.5) .388 132(61.9) 147.5(95.0) 284 127.6(61.3) 144.9(87.4) 133
HDL Cholesterol(mg/dL) 48.8(11.2) 48.5(6.7) 931 49.2(19.7) 43.4(8.4) 024" 49.1(17.2) 44.5(8.3) 019"

#x p<.01, * p<.05, t Other Initial major Diagnoses; IHD, ACS, chest pain, palpitation. chest discomfort

MI: Myocardial infarction, IHD: Ischemic heart disease, ACS: Acute coronary syndrome
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N:187)

N Silent Angina Silent Angina Silent Angina
ki (F34) (F%) P-% (F374) (F9) P-z (F34) (F9) P-3t

N=46 N=13 N=82 N=46 N=128 N=59
Mean + SD or Number(%)

LDL Cholesterol(mg/dL) 104.3(35.8) 112.9(31.8) 454 94.7(33.7) 104.4(42.7) 176 98.2(34.7) 106.4(40.4) 175
Glucose(mg/dL) 109.2(24.3) 107.2(22.8) 796 111.9(30.9) 113.6(35.9) 786 110.9(28.7) 112.2(33.4) .800
Hemoglobin Alc(%) 6.8(0.8) 6.3(0.7) 324 6.4(0.7) 6.7(0.8) 137 6.5(0.7) 6.7(0.7) 501
hs-CRP(mg/dL) 2.8(6.8) 1(0.4) 431 3.2(7.6) 3.9(6.4) 691 3.1(7.3) 3.2(5.7) 971
Blood Urea Nitrogen(mg/dL) 16.7(6.6) 15.3(4.6) 461 17.4(13.6) 15.6(3.7) 380 17.2(11.5) 15.5(3.9) 290
Creatinine(mg/dL) 2.7(11.3) 0.8(0.2) 543 0.9(0.5) 0.9(0.2) .868 1.6(6.8) 0.9(0.2) 451
Hemoglobin(g/dl) 13.9(1.5) 13.6(0.8) 219 14.3(1.4) 14.1(1.7) 578 14.1(1.4) 13.9(1.5) 459
Hematocrit(%) 40.8(3.7) 40.7(2.3) 905 41.9(4) 41.7(4.6) 783 41.5(3.9) 41.4(4.2) 913
White Blood Cell(10%/ul.) 7.1(2.5) 6.7(2.3) 637 7.1(2.2) 7.3(2.3) 728 7.1(2.3) 7.1(2.3) 930
Platelet(10°/uL)PLT 233.7(49.2) 250.6(58.4) 301 214.6(48.8) 230.8(57.2) 102 221.4(49.6) 235.4(57.6) .099
CK-MB(ng/mL) 1.4(0.7) 1.6(0.6) 701 2.2(1.7) 2.7(2.2) 418 2.1(1.6) 2.6(2.2) 348
Troponin T(ng/mL) 0(0) 0(0) 667 0.1(0.2) 0(0) .356 0.07(0.2) 0.02(0.0) 413
ASpartate Transaminase(IU/L) 21.1(5.5) 22.3(5.5) 499 24.3(8.7) 22.6(6.8) .260 23.2(7.8) 22.5(6.5) 587
AlLanine Transaminase(IU/L) 20(9) 21.2(10.6) 709 24.8(12.2) 24(11.5) 733 23.1(11.4) 23.3(11.3) 884

hs-CRP: high sensitivity C-reactive protein, CK-MB: Creatine kinase 2 isoenzyme
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N:187)
Silent Angina Silent Angina Silent Angina
LA TF354) (F%) P-% F34) (%) P-% TF354) (%) P-3t
N=46 N=13 N=82 N=46 N=128 N=59

Mean + SD or Number(%)

Echocardiography (n,%)
Regional wall motion abnormality (n,%)

A 45(97.8) 13(100.0) 592 74(90.2) 35(76.1) 031" 119(93.0) 48(81.4) 017
A 1(2.2) 000.0) 8(9.8) 11(23.9) 9(7.0) 11(18.6)
Ejection fraction 67.0(6.3) 67.9(9.1) 686 64.9(6.9) 63.7(8.0) 375 65.7(6.7) 64.6(8.4) 412
Risk factor(n,%)
DM 12(26.1) 3(23.1) 826 30(36.6) 19(41.3) 598 42(32.8) 22(37.3) 549
BMI>30kg/m? 1(2.2) 000.0) 592 2(2.4) 2(4.3) 551 3(2.3) 2(3.4) .680
Dyslipidemia 17(37.0) 1(7.7) 043" 38(46.3) 29(63.0) .069 55(43.0) 30(50.8) 315
Hypertesion 22(47.8) 9(69.2) 172 51(62.2) 27(58.7) .697 73(57.0) 36(61.0) 607
Smoking 11(23.9) 2(15.4) 512 31(37.8) 22(47.8) 269 42(32.8) 24(40.7) 296
SE:
A 9% 39(84.8) 7(53.8) 017 77(93.9) 43(93.5) 924 116(90.6) 50(84.7) 237
(F=>45, 4 >55)
5T 7(15.2) 1(7.7) 484 39(47.6) 25(54.3) 461 46(35.9) 26(44.1) 288
7h5 4 10(21.7) 4(30.8) 499 18(22.0) 5(10.9) 117 28(21.9) 9(15.3) 291
A 30(65.2) 9(69.2) 187 53(64.6) 32(69.6) 571 83(64.8) 41(69.5) 422
FoFo] 39(84.8) 12(92.3) 484 78(95.1) 42(91.3) 392 117(91.4) 54(91.5) 978

* p<.05 , DM: Diabetes mellitus
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N=187)
W giljnt Ar}gina Silent Ar}gina Silent Ar}gina
F35%) (%) P-z F35%) (%) P-% F354) (¥%) P-#
N=46 N=13 N=82 N=46 N=128 N=59
Max SBP(mmHg) 186.4(27.7) 197.6(25.4) 196 186.3(21.9) 178.3(24.8) .060 186.3(24.1) 182.5(26.0) 328
Max DBP(mmHg) 78.0(14.8) 73.9(8.1) .200 78.5(16.3) 77.4(15.3) 713 78.3(15.7) 76.6(14.1) 482
Exercise time (sec) 9.9(1.99) 9.7(1.9) 158 9.3(2.6) 8.0(2.7) 011" 9.50(2.4) 8.4(2.6) .006™
Workload(MET's) 11.4(2.0) 11.1(2.0) .649 10.9(2.6) 9.5(2.7) 007 11.1(2.4) 9.9(2.6) .003™
Max predicted HR(%) 102.3(17.3) 87.5(29.8) 110 98.6(13.3) 89.9(15.5) .001™ 99.2(17.3) 89.4(19.3) .001™
Max HR(bpm) 160.2(32.8) 150.5(31.0) .347 153.7(24.4) 141.8(24.7) 009" 156.1(27.8) 143.7(26.2) .004™
ST +4 42 (n,%)
R 12(26.1) 7(53.8) 166 10(12.2) 6(13.0) 121 22(17.2) 13(22.0) 644
shaF 16(34.8) 3(23.1) 32(39.0) 20(43.5) 48(37.5) 23(39.0)
T3 18(39.1) 3(23.1) 38(46.3) 20(43.5) 56(43.8) 23(39.0)
B+ 0(0.0) 0(0.0) 2(2.4) 0(0.0) 2(1.6) 0(0.0)

= p<.01, * p<.05, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, HR: Heart Rate, METSs: metabolic equivalents
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Normal coronary angiogram(N=59) Significant stenosis(N=128) A (N=187)
o Silent Angina Silent Angina Silent Angina
T (F374) (%) P-% (FF74) (%) P-% (FF4) (%) P-3
N=46 N=13 N=82 N=46 N=128 N=59
ST &4 W3l A7) (n,%)
stage 1 0(0.0) 0(0.0) .365 3(3.7) 4(8.7) 813 3(2.3) 4(6.8) 639
stage I 9(19.6) 3(23.1) 16(19.5) 9(19.6) 25(19.5) 12(20.3)
stage I 18(39.1) 2(15.4) 36(43.9) 20(43.5) 54(42.2) 22(37.3)
stage IV 18(39.1) 7(53.8) 19(23.2) 9(19.6) 37(28.9) 16(27.1)
recovery 1(2.2) 1(7.7) 3(9.8) 4(8.7) 9(7.0) 5(8.5)
ST &4 w379 (n,%)
11, 11, aVF 4(8.7) 1(7.7) 782 10(12.2) 3(6.5) 779 14(10.9) 4(6.8) 709
V4-V6 9(19.6) 1(7.7) 8(9.8) 5(10.9) 17(13.3) 6(10.2)
11, 111, aVF, V4-V6 27(58.7) 9(69.2) 50(61.0) 29(63.0) 77(60.2) 38(64.4)
O R+ 6(13.0) 2(15.4) 14(17.1) 9(19.6) 20(15.6) 11(18.6)
Recovery time (n,%)
1% 11(23.9) 4(30.8) 462 7(8.5) 0(0.0) 158 18(14.1) 4(6.8) 304
2% 13(28.3) 4(30.8) 9(11.0) 6(13.0) 22(17.2) 10(16.9)
3 10(21.7) 0(0.0) 21(25.6) 13(28.3) 31(24.2) 13(22.0)
5 2(4.3) 1(7.7) 2(2.4) 4(8.7) 4(3.1) 5(8.5)
5% o] 10(21.7) 4(30.8) 43(52.4) 23(50.0) 53(41.4) 27(45.8)
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1L 5P A4 4 T3 B4 $PERYAT 99 2l
w2 231 231
OR 95% CI OR 95% CI
Gender o3 A 1.000 1.000
A 2665 (1224, 5803) 4.245™ (1450, 12.429)
Age wW<45
<55 1.000 1.000
wW>45
2.032 (0575, 7180)  2.101 (0414, 10.670)
o] >55
Hypertension Ba=s 1.000
NS 1.286 (0513, 3.223)
Smoking SRt 1.000
e 1.366 (0503, 3.706)
DM B e 1.000
A 0.868 (0.335, 2.250)
Dyslipidemia 7=y 1.000
UL 1.449 (0.582, 3.609)
Exercise time(min) 0.961 (0690, 1.338)
Workload(MET's) <98 1.000
>98 0.345 (0.044, 2.711)
Max predicted HR(%) <& 1.000
>&5 3.024 (0.686, 13.331)
ST depression form 4 1.000
gk 0.507 (0.143, 1.804)
ahF 0.682 (0.255, 1.823)
Stage where Stage 1-2 1.000
ST depression occurs Stage 3 1.572 (0.419, 5.899)
Stage 4 1.036 (0.250, 4.284)
Recovery 3.464 (0.296, 40.48%)
Recovery time <5& 1.000
>55 3.08" (1.089, 8.733)

*x p<01, * p<.05

DM: Diabetes mellitus, HR: Heart Rate, METs: metabolic equivalents
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F 12 SE0E A 4 FE 42 240 2dEuEaE 9 g9l
w2 281 231 23
= OR 95% CI OR 95% CI OR 95% CI
Chest pain 92 1.000 1.000 1.000
. [e)
during the AT os5 (0972 4052 2242 (L024, 4911) 2443 (0935, 6413)
exercise
Gender o] A 1.000 1.000
@A 3.201™  (1.647, 6576) 4528 (1.743, 11.764)
Age <45
<55 1.000 1.000
wW>45
3189  (1.138, 8935) 3407  (0.886, 13.103)
o] >55
Hypertension SFR=s 1.000
NS 0912 (0.397, 2.097)
Smoking SR 1.000
A= 1.554 (0.642, 3.766)
DM N 1.000
A= 0.883 (0.374, 2.080)
Dyslipidemia Gre 1.000
A 2.332°  (1.046, 5.202)
Exercise time (min) 0920  (0.679, 1.247)
Workload <938 1.000
(METs) >98 0.310 (0.050, 1.928)
Max predicted <85 1.000
HR (%) >85 2777 (0.835, 9.235)
ST depression =¥ 1.000
form ek 0.491 (0.161, 1.497)
I 0.656 (0.273, 1.580)
Stage where Stage 1-2 1.000
ST depression  Stage 3 2.253 (0678, 7.485)
OCCUTS Stage 4 1451  (0.397, 5.307)
Recovery 2,757 (0400, 19.02)
Recovery time <5 1.000
>HE 2348 (1115, 7.273)

w6 p<.001, * p<.05

DM: Diabetes mellitus, HR: Heart Rate, METs: metabolic equivalents
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=2 7| § A{(Case Report Form)
IRB No: 4-2014-1083
A 2583 A 4 S5 9 olR0) ME BASUFNS A 29
CH A X} ®H S (Serial no) :

CH&XF ojLf2 -

ME™7|=(nclusion Criteria)

1. Bt 194 Of&k 4ol Hiy Yes [1 No [
2. RS AA = FEEFZ B2 Xt Yes [ No [
3. RSESH AL = LHEES 22 174E o|uiel X} Yes [1 No [J
4 AMNSUETFSS AIH 22 X} Yes [ No [

1 2355t gAr 2t 9T 80|= Az 8ol 2| = At Yes [J No [J
2. 7|E0 BHYSUEAT TS B2 A0l A= A Yes (1 No [

CHax ME71E R MQ7|F0 Ciet B2 Z21F O] XXt Ao Eolg = A5
L| 772
L] o [] OfL|2
1 944 @ Ofxt @ gt
2. HHE =l | g /Lol A
3. xCH (D Stable Angina @ Unstable Angina 3 NSTEMI
o @ STEMI (® Variant angina  ® Silent MI ~ @7|E}
D )bpm
4. pldf
@®Sinus rhythm @A-fib @ RBBB @ LBBB (®&7|Ef
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5 7]/ 254 @ cm @ kg @ BMI ( )kg/m2
T. Chol Triglyceride HDL LDL
6. Lab 1
Glucose HbAlc hs-CRP
7. Lab 2
BUN/Cr. Hb/ Hct. WBC PLT.
CK-MB ™nT AST ALT
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21t DPositive @Equivocal @ Negative @Inadequate
=1 OUS @S
85 %4 | OEHE( ) @HEHE )
ST st& OpF (L )mm QYS
ST &5 OUZ ( )mm Q8=
ST 2 @5 @ ot ORST
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pecoveryl mig @22 @38 @58 65204
MAX BP( / ) MAX HR( )bpm & MAX predicted( )%
Exercise Time( )min Workload( )METs
0.gxda 4= | O1VD @2vD @3VD @gle
11&EdEnEe | DM @QLAD QLCx  @RCA
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ABSTRACT

Factors Associate With Coronary Artery Stenoses

Depending On Chest Pain During Exercise Stress Test.

Na Hee Ko
Graduate School of Public Health
Health Promotion & Education

Yonsei University

(Directed by Professor Heejin Kimm, MD, MPH, PhD)

The purpose of this retrospective study was to survey those who had
suffered from a chest pain during the exercise stress testing after being
diagnosed as an ischemic heart disease, and thereupon, examine their
demographic variables, exercise electro—cardiogram, relation with the
coronary artery stenoses, and the factors affecting the coronary artery

stenoses.

For this purpose, this study sampled those who had been diagnosed as
coronary artery stenoses and subjected to the coronary angiography within
a month at Cardiovascular Ward, Yonsei University Sinchon Severance
Hospital for the period from Jan. 2014 to Dec. 2014. Among the total 689
patients, this study excluded those who had been managed without any

surgical process after the diagnoses or who had already been diagnosed as
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coronary artery stenoses, and thereby, chose 187 patients as subjects.
Then, data were collected from their medical records, and the collected
data were processed using the SPSS 22 program. T-test and chi-square
test were performed to analyze the differences depending on the
contraction of the coronary artery stenoses and between those who had
suffered a chest pain during the exercise stress testing and those who had
not, and to determine the correlation between chest pain and coronary
artery stenoses during the exercise stress testing, while the logistic
regression analysis was performed to determine the factors affecting the

coronary artery stenoses.

As a result, it was found that 59 subjects out of 187 ones suffered a
chest pain during the exercise stress testing, while 128 ones did not.
Among the first group (59 patients), 46 ones were suffering the coronary
artery stenoses, and among the latter group (128 patients), 82 were
suffering the disease. Among those who were not suffering the coronary
artery stenoses, the chest pain was significantly correlated with age and
dyslipidemia (p<.05). In this group, however, the chest pain did not differ
significantly in every variable during the exercise stress testing, but in the
group suffering the coronary artery stenoses, the chest pain was correlated
significantly with exercise hours, Workload (METs), Max predicted HR
and Max HR. (p<.01). The latter group showed higher values of exercise
hour, Workload (METSs), Max predicted HR and Max HR when a chest

pain was contracted.

During the exercise stress testing, chest pain was not significantly
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correlated with the coronary artery stenoses. There was no significant
differences depending on the typical chest pain or not, but in case of male
patients, there was found a significant correlation between chest pain and

coronary artery stenoses.

As a result of the logistic regression analysis, it was found that the
coronary artery stenoses was correlated with gender, recovery time and
dyslipidemia. In case of the group not suffering the chest pain, the odds
ratio of the coronary artery stenoses in case of males was 4.23 times
higher (95% confidence interval: 1.450-12.429), and 3.09 times higher in case of
the recovery time of 5 minutes or longer (95% confidence interval: 1.089-8.733). In
case of the group suffering the chest pain, the odds ratio of the coronary artery
stenoses in case of the dyslipidemia patients was 2.33 times higher (95% confidence
interval: 1.046-5.202), 2.85 times higher in case of the recovery time of 5
minutes or longer (95% confidence interval: 1.115-7.273), and 4.53 times
higher in case of males (95% confidence interval: 1.743-11.764). Hence, as a
result of comparing the factors affecting the coronary artery stenoses depending on
the chest pain during the exercise stress testing, the other variables than the

dyslipidemia were not found significant.

This study confirmed the factors associated with coronary artery stenoses if a
patients was found positive as a result of the exercise stress testing. If a patient
does not suffer a chest pain or show any symptom but if he or she is 45 years or
older or he or she takes 5 minutes to recover from the testing stress, the coronary
angiography is deemed helpful to diagnose coronary artery stenoses. Lastly, it is

hoped that this study will be followed up by prospective multi-hospital studies
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focusing on the cases requiring the coronary angiography.

Key words: exercise stress testing, chest pain, coronary artery stenoses

_68_



