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Abstract This study was conducted to evaluate the clinical outcomes of coronary artery bypass surgery for ischemic
heart disease according to use of a cardiopulmonary bypass machine. The subjects were 10,981 patients who
underwent coronary artery bypass grafting for ischemic heart disease from July 2008 to June 2012. Analysis data were
retrospectively collected using health insurance claims data. The results of the study showed that mean time to surgery
(280 min vs 357 min, p<0.0001) and intubation time (about 24 hours vs 40 hours, p<0.0001) were significantly shorter
in the Off-Pump CABG (OPCAB) group than in the On-Pump CABG (ONCAB) group. The rate of reoperation
because of postoperative bleeding and hematoma was lower in the OPCAB group (2.7% vs 8.3%, p<.0001). The odds
ratio of risk adjusted 30 days mortality rate was 0.339 (0.266-0.434) and the postoperative length of stay was
decreased in the OPCAB (p<0.0001). Overall, the 30 days mortality and reoperation rates were lower in the OPCAB,

as was the resources use.

Keywords : Off-Pump Coronary Artery Bypass, Cardiopulmonary bypass, Coronary Artery Bypass Grafting,
Treatment Outcome, On-Pump Coronary Artery Bypass

B e FAYEa AR FPHAS

*Correspondmg Author : Hyung-Seon Kim(Bucheon Univ.)

Tel: +82-32-610-8302 email: esther0701@bc.ac.kr

Received June 1, 2018 Revised June 28, 2018
Accepted September 7, 2018 Published September 30, 2018

146



?l_
o]
j=

5
=
=

1
Aus

3

to] AH|7] ARG o el uh

2008d 7¥€5-E 20121d 6¥€7H4] 4
<)

L

A7) Apgosio] wh

1.2 7ol 25
A7

B

o B ARF 0%

=

e C DR

[e]
p.

-

5955 %(CABG: Coronary Artery Bypass

1.1 |72

Graft)

: o o B 7 NG ~ 5 <
! SR - EpLen fuE
iR W - ® o m A P T a ik o o o &1 o
5 ﬂ Rr T Xk O% T8 o XKoo g 4
B A Jﬁﬂeﬁﬂwi%?poﬁﬂl%. &@wﬂw.ﬂr = o
oy W o O - R Ew P g x g%
7O o & of o N RN e A& = & = do — i = T oEr
Bﬁﬂﬁﬁﬂﬁ ﬂ%ﬁ?@.%%f%ﬂﬁmﬁﬂ eo_Fm,rATnAT S
s = = &~ R AR oo
— U = pho S I B R R SR~ S NI} s - X g o o
T2 9o g srEiRsEeiL’T SELEF Tuc
W ] Toh X b B e W o T Y e e B3
S z0 %o 4 B @ o o ool T o..m%AnWT ¢ Ew
= T o _l_l oo l‘merUﬁL = g 2 = A TA_I
GRS - 51 TP sz oo Tg T SEE Lk Foww
XK & X % - ™ o SR E zo X o= v oo k4 7 < o] .
Preil  ZafZsceciicc: EESTE Gl
e S L m e B Y I e o B
T o 2o g0 I LRy B XN 0D Z g W= 9 T
$EEEx po5d 2T RET RS ThEwad e
= o 2o RO~ = X _ - o N ,
Fxzzd HITssel5tatg Reg 8% TaQ
L TETEZ ESFEE ST T PRSI
5w AR ~FELERE RSB B0 @ ETLET g
Tea A& Noobm g T LTI N T A e
w o W N N B W P S & EE B p T
o E o WOEH T W ol @m M AR W O Hoq T ROR M E TR e ®TOE o RO
ThoRT PR T 2 XpoosPErgelItdormrEsn®x g
FEPpaBEte®s ReahXBEXREyTgoap™®yTwsnd o
TR W oy pO TangTRagTdrn I oy ey EELwE
Ltﬂ&Lw_ﬁﬂooEﬂmﬁﬂoﬁWQ dlﬂﬂﬂ.rm;dd.ﬂoﬁiﬂﬁﬂhﬂu,ﬂ.MMmﬂﬂrbtﬂombtduOTﬂ
CEERCTE LB TaNLET IR AN e T g s P
T BN AT TS g T EX L HETA w g w N o o E
PP LR P <t R lAdE xR e TN LT T
%%Eﬂﬂﬂmﬂ_ﬂwm gawﬂw%urﬁqmréﬂald_ﬂn%mu%gMﬁiu_.uojo.%mw
ook o do T < X R E m oM UdEm X g B X %o A A
p KXok 2 oo & DA BN £ SO N ok 2 —
dmrro S ere Zoma . rtLsRT e ThTwaadn
o W o O TS @_@ﬂﬂwr.ﬂﬁno%qwﬂﬂ%armeﬂHwﬁwwmﬂrﬂaﬂ
ol Mm oo N ;OT U oY A ™ = = o o Pl oo T O ~ 55 B A TS B o
T o b I BT I NN IR S R I
i A R R » ﬁ%ﬂ%ﬂﬂ%wwﬁ%%mé@u.%a%%ﬁﬂ%%
oo & g XT3 R i R e SRV N D
Pl aEmidrTd Plenx P X LEBPE s T
L I A - S A T T N il s
I - R M T I T R e - N S TR
o ! Ao ! 5 == or — 7] O} —x
R HE BT R U T TS g PN ey N e T g
BOAR N OERT R e oF X4 ko N TNO TR AR E N ot R T T oF o

147

SHSAT.

°©

b

°

1

R

1o

=



A& 8] =2 A A19d A9E, 2018

X -testS o]&3ske] F
B4 AL o 5ol

,

oX
e g
]

[o
ut
-
o
(V%)
(e}

i
=
>
o
o
fr
ot
Lo
9‘&
bach
H
v
22

(e o
1 2w 2 o mo [ £ow

o,

o
of
ol
2

>~
Rl
ol
i
=
of
ogt
o

d
2

jubad
"o,

o,

ofo [y

b

:{E
=
oft
2
= ik
off
2
o,
e

oft > Er

)
02,

i ol.ﬂ
g,

>

[0 ot do N
ue g
-z
n)
Mo
o o

[

i
O
HiL
=%

P
e X

4
1N
ofN
i

o

i
¥
-
o o
2
o o

o Mo |o
ot
=
Mo
1%
o
©

N
)
Lo
~

)
H
)
[

lill:oo&im
o Lo

oo
ol
£

o>
1
i
1

Bl
o

R B

re

oft

X,

&

>,

o

S

2 Ho

74 AdobE,

-
ey
ofN &
o
FJE/
o
B offt

Ho
:11:1

2
:[u:
i_,‘
N
o
N
r
-
o
)
i)
1%k o,
Mo 2 oo H

= x4
n.ﬂu:é%:{u:rlrrjg

)
=
e
i
[
-0,
o
oX
i)
o>,
olN
o
-
2
oX,
=3
E2
oXx,
>
w,
ol
&

Table 1. Characteristics of the patients
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= 6,50778(59.3%)01aL, A A wFEH eI E

(ONCAB)S 2 A= 4,4745(40.7%) ©|3ith
OPCAB 159 Hvt A% 6494, FA7F 70%A 3,
ONCAB 152 64.54), ‘FA7} 73.3%th. OPCAB L
#°] ONCAB 5ol Hl3| o3&z, A7, £,
PP S G2 Ado] H3kth ONCAB 1A
SHTE AV B, AEEASTE o Wkt AT

&
=
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A=)
ko] SlubA Q) B3¢ Table 134 2.
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OFF-PUMP CABG

ON-PUMP CABG

Variables p-value
(n=6,507) (n=4,474)
Age(meantSD) 64.9+9.6 64.5+9.7 0.029
Sex
Male 4,767 (70.0) 3,131 (73.3) 0.0002
Female 1,740 (30.0) 1,343 (26.7)
Body Mass Index(meantSD) 24.543.0 24.4+3.1 0.1176
Clinical history
Never smoking 3,186 (49.0) 2,288 (51.1) 0.230
Dyslipidemia 1,966 (30.2) 989 (22.1) <.0001
Hypertension 4,456 (68.5) 2,994 (66.9) 0.081
Diabetes Mellitus 2,990 (46.0) 2,065 (46.2) 0.845
Unstable Angina(within 2month) 2,362 (36.3) 1,690 (37.8) 0.058
Acute Myocardial Infarction 584 (9.0) 448 (10.0) 0.066
Heart Failure 274 (4.2) 269 (6.0) <.0001
Arrhythmia 275 (4.2) 128 (2.9) 0.0002
Cerebral Vascular Disease 1,025 (15.8) 587 (13.1) 0.0001
Peripheral Vascular Disease 280 (4.3) 148 (3.3) 0.008
Chronic Obstructive Pulmonary Disease 106 (1.6) 66 (1.5) 0.5236
Chronic Renal Disease 456 (7.0) 273 (6.1) 0.061
PCI 1,230 (18.9) 772 (17.3) 0.0568
Eemergency Op. 477 (7.3) 680 (15.2) <.0001
Serum creatinine(mean+SD) 1.2+1.3 1.3£1.4 0.20
Ejection Fraction(mean+SD) 56.2+12.9 52.9+14.3 <0.0001
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Table 2. Operative variables

& 2A|2E 3]7]%4] A= Table 33} 2.

Variables

Off-Pump CABG

On-Pump CABG

(n=6,507) (n=4,474) prvalue
Postoperative 30days mortality(N, %) 107 (1.6) 267 (6.0) <.0001
Re-operation(N, %) 178 (2.7) 371 (8.3) <.0001
Resource uses
Postoperative length of stay(days) 14.5 20.0 <.0001
Operation time(min) 280 357 <.0001
Intubation time(min) 1,465 2,397 <.0001
Table 3. Risk adjusted post-op 30 days mortality
Variables Odds ratio (95% CI) p-value
Age 1.072 (1.058- 1.087) <.0001
Sex Male 1
Female 1.148 (0.902- 1.460) 0.2627
Cardiogenic shock No 1
Yes 3.147 (2.216- 4.468) <.0001
Ejection fraction =40 1
<40 1.665 (1.276- 2.172) 0.0002
Emergency Op. and intubation No 1
Yes 2.679 (2.003- 3.583) <.0001
IABP" No 1
Yes 1.788 (1.264- 2.528) 0.001
Serum  creatinine <25 1
=25 1.817 (1.233- 2.679) 0.0026
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Pre-op PTCA” failure No 1
Yes 1.969 (1.423- 2.725) <.0001
Pulse rate <60 1
60-100 1.221 (0.797- 1.870)
>100 1.712 (1.029- 2.846) 0.0681
Heart Failure(history) No 1
Yes 1.398 (0.957- 2.042) 0.0832
Peripheral Vascular Disease(history) No 1
Yes 2.226 (1.452- 3.412) 0.0002
Off Pump No 1
Yes 0.339 (0.266- 0.434) <.0001
1) IABP : Intra Aortic Balloon Pumping
2) PTCA : Percutaneous Transluminal Coronary Angioplasty
Table 4. Risk adjusted post-op length of stay
Variable estimate SE p-value
Age 0.00549 0.0006168 <.0001
Sex male 1
female 0.06255 0.01304 <.0001
Cardiogenic shock No 1
Yes 0.00687 0.03584 0.848
Ejection fraction =40 1
<40 0.15309 0.01708 <.0001
Emergency Op. and intubation No 1
Yes 0.09963 0.0203 <.0001
Serum creatinine <2.5 1
<25 0.36852 0.0263 <.0001
Pre-op PTCA failure No 1
Yes -0.0328 0.02618 0.2103
Body Mass Index <18.5 1
<25 -0.09226 0.03469 0.0078
<30 -0.11819 0.03535 0.0008
=30 -0.04539 0.0438 0.3000
Dyslipidemia No 1
Yes 0.0398 0.01162 0.0006
Unstable Angina(within 2month) No 1
Yes 0.0001311 0.01181 0.9911
Chronic Obstructive Pulmonary Disease(history) No 1
Yes 0.19223 0.04592 <.0001
Peripheral Vascular Disease(history) No 1
Yes 0.13983 0.02951 <.0001
Heart Failure(history) No 1
Yes 0.07389 0.02731 0.0068
Diabetes Mellitus(history) No 1
Yes 0.07724 0.01163 <.0001
Off Pump CABG No 1
Yes -0.29229 0.01171 <.0001
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