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(ischemic heart disease)
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On-pump coronary artery bypass (CABG)
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Off-pump coronary artery bypass (OPCAB)
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Acute myocardial infarction

In NHIS database
From 2005 to 2022 (n=2,638,497)

Exclusion
» - Previous CABG/ PCI history
- Wash-out period (2005-2006)

Acute myocardial infarction J

Between 2007 and 2022
without CABG/ PCI history
(n=2,265,703)

Exclusion

- Delayed surgery > 1 year

» - Combine surgery

- Under 30 years old

- Censcred sociceconomic data

k4

Acute myocardial infarction

Underwent CABG within 1 year after

diagnosis without CABG/ PCI history
[n=18,835)

Exclusion
- Patients underwent in last year

P (2022)
- Major prognostic factors within

k-

1 menth after surgery

Acute myocardial infarction
underwent CABG

within 1 year after diagnosis without
CABG/ PCl history

Ay A G 7

(n=17,447)
On-pump CABG Off-pump CABG

(n=7,967) {n=9,480)
Age, Gender, STEMI, HTN,
DM, renal insufficiency,

1:1 Matching dyslipidemia, ischemic stroke,

CCl score, city size, Insurance

On-pump Off-pump type

CABG CABG
(n=7,289) (n=7,289)
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cerebrovascular events, MACCEs)7} ATHE 2-2).

B 2-2) 0|F QX ¥ #H I

0| QIXH(variables) 22 FC(codes)
Repeat myocardial infarction (MI)
AlZZAo] That 121, 122, 123, 1250, 1251

Repeat revascularization
BYSY BT X2

Re-coronary artery bypass surgery

A T A1641, 01642, 01647, OABAT, OABA2, OABAT
Repeat coronary reintervention M6551, M6552, M6561, M6562, M6563, M6564,
THSY THAE M6571, M6572, M6633, M6634

Ischemic stroke 163, 165, 166, 1672, 1673, 1675, 1676, 1693

ey HEF

Hemorrhagic stroke

584 -5

160, 161, 1620, 1670, 1671, 1677, 1690, 1691, 1692
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Hypertension
Y

Diabetes mellitus
=g

Renal failure

LN

Dyslipidemia

ONRTES

Ischemic stroke
Sy HES

Hemorrhagic stroke

suY LE5
STEMI
ST 23 45 423M

Preoperative medications
42 o 289

Socioeconomic character
AME|ZHEE XH

110, 111, 112, 113, 115

E10, E11, E12, E13, E14

N18

E780, E781, E782, E783, E784, E785

163, 165, 166, 1672, 1673, 1675, 1676, 1693

160, 161, 1620, 1670, 1671, 1677, 1690, 1691, 1692

1210, 1211, 1212, 1213, 1214

Aspirin, b-blocker, cilostazol, coumadin, DOAC, Heparin,
LWMH, Statins

Year, sex, city, insurance information
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First quartile
Second quartile
Third quartile
Fourth quartile

3,079 (17.65)
2,752 (15.77)
3,989 (22.86)
6,594 (37.79)

1,603 (16.91)
1,408 (14.85)
2,161 (22.80)
3,791 (39.99)

1,476 (18.53)
1,344 (16.87)
1,828 (22.94)
2,803 (35.18)

B 3-1) 8 M £ 2820 A7s 54
Characteristics Overall OPCAB CABG Standard
N=17,447 N=9,480 N=7,967 difference
Age, mean =SD 64.75+10.04 64.63+10.02 64.88+10.07 0.0250
Age intervals, (%) 0.0282
30-39 vyears 180 (1.03) 96 (1.01) 84 (1.05)
40-49 years 1,196 (6.86) 664 (6.97) 535 (6.72)
50-59 years 3,769 (21.6) 2,082 (21.96) 1687 (21.17)
60-69 years 6,101 (34.97) 3,335 (35.18) 2766 (34.72)
70-79 years 5,352 (30.68) 2,856 (30.13) 2496 (31.33)
>80 years 849 (4.87) 450 (4.75) 399 (5.01)
Sex -0.1124
Men 12,758 (73.12) 7.148 (75.4) 5,610 (70.42)
Women 4,689 (26.88) 2,332 (24.6) 2,357 (29.58)
MI type 0.0764
STEMI 746 (4.28) 338 (3.57) 408 (5.12)
NSTEMI 16,701 (95.71) 9,142 (96.43) 7,559 (94.88)
Comorbidities
Hypertension 15,270 (87.52) 8,373 (88.32) 6,897 (86.57) -0.0529
Diabetes 11,238 (64.41) 6,107 (64.42) 5,131 (64.4) -0.0003
CKD 1,415 (8.11) 788 (8.31) 627 (7.87) -0.0162
Dyslipidemia 13,955 (79.99) 7,882 (83.14) 6,073 (76.23) -0.1725
Ischemic stroke 4,050 (23.21) 2,202 (23.23) 1,848 (23.2) -0.0008
Medication
Aspirin 17,358 (99.49) 9,477 (99.97) 7,881 (98.92) -0.1413
B-blockers 12,322 (70.68) 6,712 (70.8) 5,620 (70.54) -0.0057
Cilostazol 16,659 (95.48) 9,297 (98.07) 7,362 (92.41) -0.2683
Coumadin 3287 (18.84) 892 (9.41) 2,395 (30.06) 0.5373
DOAC 206 (1.18) 112 (1.180 94 (1.18) -0.0001
Heparin 51 (0.29) 19 (0.2) 32 (0.4) 0.0367
LMWH 6,718 (38.51) 3,293 (34.74) 3,425 (42.99) 0.1699
Statins 16,093 (92.24) 9,021 (95.16) 7,072 (88.77) -0.2367
Charlson comorbidity
index
mean *SD 4.45+2.52 4.38+2.56 4.53+2.46 0.0582
0 360 (2.06) 243 (2.56) 117 (1.47) 0.1681
1-2 3,828 (21.94) 2,203 (23.24) 1,625 (20.4)
3-4 5,611 (31.59) 2,925 (30.85) 2,586 (32.46)
>5 7,748 (44.41) 4,109 (43.34) 3,639 (45.68)
Residential area 0.2266
Capital 4,347 (24.92) 2,685 (28.32) 1,662 (20.86)
Metropolitan 3,672 (20.47) 1,577 (16.64) 1,995 (25.04)
City 7,794 (44.67) 4,308 (45.44) 3,486 (43.76)
Rural 1,734 (9.94) 910 (9.6) 824 (10.34)
Income quantiles 0.1151
Medical aid (lowest) 1,033 (5.92) 517 (5.45) 516 (6.48)

H3E ¢+ 21

19



Ho
=<0

%3
e

7,967, F--Al5 7]

| —
.

-

17,4477 9] &2+ & Aul7|st ws2eele &

BN

Ijo

oF
oj
xr
il
__o_l

c}. o

R

9,480 0]

-
[

36

o

==

]

floF

B

[}

7,2897 9

o
L -

A7 B

Mo
N

Mz 1182 A|A|ZHch a2 At

3

sfof 4

AH8

-

sl Bahot 7,289 0 LAY BT S AR T

SATHAH 2-1).

&9 9

H

%

off w} o

3-2>0 A|A|= o] Q. WA &

<E

ﬁo

<A
M_o
<0
Ul
ld

Steleh. A &xpe} Q&7

ol

Slo
=l

A ARE

HlolE =

N
o
op
XU

<A
el

B

3

!
o

5

7| AAL

S}
=]

A, 99

NEERE]

mjRto] et

e O eV

3|

1 OHO
BYEHS

i 20N 7|



National Health Insurance Service N H I M C

Charlson comorbidity
index

B 3-2) 8 3 £ 1820 A7E 54
Characteristics Overall OPCAB CABG Standard
N=14,578 N=7,289 N=7,289 difference
Age, mean +SD 64.93+9.94 64.97+9.86 64.89+10.02 -0.0082
Age intervals, (%) 0.0431
30-39 years 139 (0.95) 66 (0.91) 73 (1.00)
40-49 vyears 940 (6.45) 459 (6.30) 481 (6.60)
50-59 years 3,107 (21.31) 1,665 (21.47) 1,642 (21.16)
60-69 years 5,124 (35.15) 2,558 (35.09) 2,566 (35.2)
70-79 years 4,572 (31.36) 2,306 (31.64) 2,266 (31.09)
>80 years 696 (4.77) 335 (1.60) 361 (4.95)
Sex
Men 10,523 (72.18) 5,268 (72.27) 5,255 (72.09)
Women 4,055 (27.82) 2,021 (27.73) 2,034 (27.91)
MI type
STEMI 608 (4.17) 306 (4.2) 302 (4.14)
NSTEMI 13,970 (95.83) 6,983 (95.8) 6,987 (95.86)
Comorbidities
Hypertension 12,830 (88.01) 6,434 (88.27) 6,396 (87.75)
Diabetes 9,568 (65.63) 4,830 (66.26) 4,738 (65.00)
CKD 1,175 (8.06) 592 (8.12) 583 (8.00)
Dyslipidemia 11,658 (79.97) 5,836 (80.07) 5,822 (79.87)
Ischemic stroke 3,366 (23.09) 1,675 (22.98) 1,691 (23.2)
Medication
Aspirin 14,507 (99.51) 7,287 (99.97) 7,220 (99.05)
B-blockers 10,369 (71.13) 5,207 (71.44) 5,162 (70.82)
Cilostazol 13,891 (95.29) 7,149 (98.08) 6,742 (92.50)
Coumadin 2,850 (19.55) 681 (9.34) 2,169 (29.76)
DOAC 181 (1.24) 93 (1.28) 88 (1.21)
Heparin 40 (0.27) 15 (0.21) 25 (0.34)
LMWH 5,776 (39.62) 2,625 (36.01) 3,151 (43.23)
Statins 13,470 (92.40) 6,914 (94.86) 6,556 (89.94)

mean *SD 4.55+2.50 4.58+2.51 452+2.49
0 219 (1.50) 102 (1.4) 117 (1.61)
1-2 3,010 (20.65) 1,470 (20.17) 1,540 (21.13)
3-4 4,636 (31.80) 2,324 (31.88) 2,312 (31.72)
>5 6,713 (46.05) 3,393 (46.55) 3,320 (45.55)
Residential area
Capital 3,272 (22.44) 1,623 (22.27) 1,649 (22.62)
Metropolitan 3,066 (21.03) 1,524 (20.91) 1,542 (21.16)
City 6,728 (46.15) 3,386 (46.45) 3,342 (45.85)
Rural 1,512 (10.37) 756 (10.37) 756 (10.37)
Income quantiles
Medical aid (lowest) 885 (6.07) 443 (6.08) 442 (6.06)

First quartile
Second quartile
Third quartile
Fourth quartile

2,629 (18.03)
2,353 (16.14)
3,341 (22.92)
5,370 (36.84)

1,315 (18.04)
1,171 (16.07)
1,659 (22.76)
2,701 (37.06)

1,314 (18.03)
1,182 (16.22)
1,682 (23.08)
2,669 (36.62)
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1) AZA4A AP (MI recurrence)2 Q1
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ad 3-2)
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2) WsHede Aes 9 FAE 4% (repeat revascularization)
<> A
k-3

i E 2E 7F Bl £& & es W FAE 410l tisiAls A7 W
SHesle A5 A7t WFEHede 150 FA4 Xol= QI B4 A7
Aol Aol A tH(Log-rank P=0.2256, 18 3-3)

1.00
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0.85
g
s 090
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o OPCAB
0.85 -
P-value=0.2256
0.80 - = =
0 1 2 3 4 5
Years after surgery
OPCAB s 67738 6355 6017 5690 5368
CABG reep 6500 E176 5rT8 5427 5102
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3) 31¥A H=Z=(Ischemic stoke)S FIToZ U

Y F 2P BlaolA e 2 84 HEFOl tisihE T4 deaes
& 83 Aorist eswesie 189 A Aole gldth(Logrank
P=0.5398, 18 3-4).
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CABG Teen #5398 6193 5915 5464 5128
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4) 284 ¥ZE%(hemorrhagic stroke)2 FZToz A
51274 HEFol tisiA e F-A7] wEules
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P=0.2395, 19 3-5).
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5) At(all-cause death)
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6) M- BA THE FHZ(Major adverse cardiac and cerebrovascular

events, MACCEs)

9l 4714 ClF HpE B ST BHaEM o] 2E AT HA BE FY
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93l& g0l HsiA BAACR FostA AFgE©] Rekil(Log-rank P<0.0001),
I ol i ATRE AT 713 Uelie A& FE BJATHIH 3-7).
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<HE 3-3>ol= HAd I dlF AR FholAlHY A F OA5E F A8
Y F(MACCES)) 47 227} aokslo] glom, A gach 23 2E BE Al
skl ok RAE7] el Au7] £oo v§) AMGEL F AHEEA FHZo]
folsbil e oz uehit
B 3-3) 34 N2ZMO| st BYSULEIE(OPCAB [f CABG) 3 32 4% U
R 2RO et 42 3 37| ZD H
Characteristics Ozl QIEE LB P-value
N=14,578 N=7,289 N=7,289
MACCEs 7,922 (54.34) 3,848 (52.79) 4,074 (55.89) 0.0002
Overall death 5,401 (37.05) 2,541 (34.86) 2,860 (39.24) <0.0001
MI recurrence 2,692 (18.47) 1,314 (18.03) 1,378 (18.91) 0.1719
Repeat revascularization 1,529 (10.49) 798 (10.95) 731 (10.03) 0.0701
Ischemic stroke 1,582 (10.85) 815 (11.18) 767 (10.52) 0.2012
Hemorrhagic stroke 381 (2.61) 182 (2.50) 199 (2.73) 0.3775

il

Hg Am7] 153 ojYE
5|4 AA GBI 42

9.5 %0 u]3lA o £

Y71 dY 24t Hu

o
Lower Upper
Characteristics Hazard Ratio confidence confidence P-value

limits limits
MACCEs 0.905 0.866 0.945 <.0001
Overall death 0.865 0.820 0.912 <.0001
MI recurrence 0.919 0.852 0.991 0.029
Repeat revascularization 1.064 0.962 1.176 0.2261
Ischemic stroke 1.031 0.934 1.138 0.54
Hemorrhagic stroke 0.886 0.725 1.084 0.24
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N

Outcomes of On- vs. Off-Pump Coronary Bypass for Acute Myocardial Infarction in Korea

Study design Key findings
. Patients with acute myocardial Off-pump CABG group experienced 28.6%
|nfa_rct|on (AMI) fewer instances of recurrent myocardial
“infarctionzone (N = 14,578) infarction within the first year (p = 0.0286)
. .
Significantly lower overall mortality observed in
) e E off-pump CABG group (p < 0.0001)
2 A\ e
- ' ' " o Fewer MACCE:s in off-pump CABG group throughout
OLELTOICASE OLEMPICAES Lt the study period (p < 0.0001)

(n=7,289) (n=7,289)

CABG: Coronary artery bypass grafting; MACCES: Major adverse cardiac and cerebrovascular events

Off-pump CABG significantly reduces recurrent myocardial infarction, mortality,
and MACCEs in AMI patients compared to on-pump CABG
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ol 72 F4g 3

HT

1107 1108 1109 1110 2530 2532 2543 2568 2591 2633 5179

Aspirin 1369 4925 4988 5015 2441 2392 4989
5-block 4602 4698 4699 4700 4831 4895 1079 1114 1168 1170 1250
ockers 2621 2626

Cilostazol 1332 1369 4925 4988 5015 5179

Coumadin 2491 3153

DOAC 5114 6137 6170

Heparin 2205 2235

LMWH 4658 1521 1402 4501 1984 4475
1022 1115 1171 1340 1577 1624 1650 1949 2166 2278 4303
4540 4622 4709 4710 5022 5078 5106 5193 5203 6314 1858

Statins 4723 4724 4725 5189 5240 5241 5250 5251 5252 5253 5263
5264 5265 5269 5270 5271 6145 6297 6298 6300 6301 6302
6316 6317
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