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Patient-related

factors

Age for 18-95y
Gender Male, Female
Chronic lung disease Yes, No
Extracardiac arteriopathy Yes, No
Poor mobility Yes, No
Active endocarditis Yes, No
Critical preoperative state Yes, No

Renal impairment

Normal (CC>85ml/min)

Moderate (50ml/min<CC <85ml/min)
Severe (CC<50ml/min)

Dialysis (regardless of CC)

Diabetes on insulin

Yes, No

Cardiac-related

factors

CCS angina class 4

Yes, No

LV function

Good (LVEF>50%)

Moderate (LVEF 31%-50%)
Poor (LVEF 21%-30%)

Very poor (LVEF 20% or less)

Recent MI

Yes, No

Pulmonary hypertension

No
Moderate (PA systolic 31-55mmHg)
Severe (PA systolic>55mmHg)

NYHA class

I
o
m
v

Operation-related

factors

Surgery on thoracic aorta

Yes, No

Urgency of operation

Elective
Urgent
Emergency

Salvage

Weight of operation

Isolated CABG
Single non-CABG
2 procedures

3 procedures

Figure 1. EuroSCORE I

CABG=Coronary artery bypass graft; CC=Creatinine clearanve; CCS=Canadian cardiovascular society;
LVEF=Left ventricle ejection fraction; MI=Myocardial infarction; NYHA=New york heart association
classification; PA=Pulmonary artery.
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(2021.01.01 ~2022.12.31)
A patient in CSICU

after Cardiac surgery
(n=3,375)

Inclusion criteria

- Age older than 18 years

- 1%operation

- CSICU stay over than 24hr
- Heart valve surgery

Patients included in the analysis
(n=872)

Exclusion

- Death in CSICU within 72hr (n=8)
- Readmission to the CSICU (n=22)
- Insufficient data (n=2)

Subject included in study

(n=840)

Prolonged group Non-prolonged group
(n=166) (n=674)

1:2 ratio matching

Prolonged group Non-Prolonged group
(n=166) (n=332)

Figure 2. Selection of study subjects

CSICU=Cardiovascular surgery intensive care unit
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date] dnkz EA4e oS3 ZtH(Table 1). AA el F844 42
717 S 4 EE 48.041 7H24.00-8803.17) 0.2 172 140.944] 7H(40.15-8803.17),
Al AT 432941 7H24.00-245.87) 0.2 F 1 3E Fo g 2ol 7 AATHZ=-17.844,
p<001). thAa=re] Bt 8L 67.09+10.9941 901, AL 68.33£9.6241, v
A 664711572 F b ZFelrb Ivh(Z=-1.405, p=.160). ¥ FA
AT 851 (51.2%), HIAAT 170 (51.2%) 2 F T3+ 2Folx: 91l th(x*=0.000,
p=1.000). AA tiAF=re] BMIS] B2 24224376012, F 3t o3k Aol
A ATHZ=-0.742, p=458).

AA A 4989 F 3669 (77.5%)0] 7| A A ko] A At 1407 (85.3%),
Hl AT 2469 (74.1%) 2 F98 2ol 7k A ATHx=6.658, p=.010). L & COPD
(p=404), FA 9 (x7=3.745, p=.053), N7 FWZF(x=0.127, p=.722), 71E+ A%
(x=0.580, p=446)°lx = F 3F Fold Zol7k fldich AA duidA F 899
(179%)°] B NS wgltu A 404 (24.1%), B3 494 (14.8%) 0 &
x?=6.574, p=.010). A A A2} F 20749 (41.6%)°c] 1t
S Aekorar, AT 809 (48.2%), MlAT 1279 (38.3%) o= froldt Aol vt
AATHx=4502, p=.034). & A 489(9.6%)2 A7 AFA Aekike 7o

rﬂ'

o
1o,

of,
2
)
N
Y
X0,
32
)
Py

gglom F 7k F938k 2ol A ATHXT=6.640, p=.010). = A 489 (9.6%)2]
oAzt e das Aok Aol gglown F ok §9E Aol Al

(x%=5.084, p=.024).

T 7 NYHA classol Al class I 37178 (74.5%), classII 105 (21.1%), classIll
HIV 22844%) 02 EFRHACH F 27 FAd Zolzk AATHx=54.728,
p<.001).

AA WA T B FA8S 7H A 15678 (31.3%) 0= F kb 79
Apol = AATH(p=.140).
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Table 1. Comparison of General Characteristics between Prolonged Group and Non-prolonged

Group
(N=498)
Total Prolonged Non-Prolonged 2
Characteristics (n=469) (n=166) (n=332) er’ Zt D
n (%) or M+SD
Length of ICU stay (hr) 124.27+424.40  281.57+710.38 45.61+16.56 -17.844 <.001"
48.04 140.94 43.29
(24.00-8803.17) (40.15-8803.17)  (24.00-245.87)
Age (yr) 67.09£10.99 68.33+£9.62 66.47+11.57 -1.405 160"
Sex
Male 255 (561.2) 85 (51.2) 170 (51.2) 0.000  1.000
Female 243 (48.8) 81 (48.8) 162 (48.8)
Body mass index 24.22+3.76 23.97+£3.82 24.34+3.72 -0.742 458"
Comorbidity
Yes 386 (775) 140 (84.3) 246 (74.1) 6.658 010
No 112 (225) 26 (15.7) 86 (25.9)
Diabetes mellitus
Yes 89 (17.9) 40 (24.1) 49 (14.8) 6.574 010
No 409 (82.1) 126 (75.9) 283 (85.2)
COPD
Yes 14 (2.8) 3 (1.8) 11 (3.3) 404"
No 484 (97.2) 163 (98.2) 321 (96.7)
Hypertension
Yes 207 (41.6) 80 (48.2) 127 (38.3) 4.502 .034
No 291 (58.4) 86 (51.8) 205 (61.7)
Preoperative
arrhythmia
Yes 164 (33.0) 64 (38.8) 100 (30.1) 3.745 .053
No 333 (67.0) 101 (61.2) 232 (69.9)
Renal failure
Yes 48 (9.6) 24 (14.5) 24 (7.2) 6.640 010
No 450 (90.4) 142 (85.5) 308 (92.8.)
Neurologic disease
Yes 74 (14.9) 26 (15.7) 48 (14.5) 0.127 122
No 424 (85.1) 140 (84.3) 284 (85.5)
Coronary artery
disease
Yes 48 (9.6) 23 (13.9) 25 (715) 5.084 .024
No 450 (90.4) 143 (86.1) 307 (92.5)
Other diseases
Yes 84 (16.9) 31 (18.7) 53 (16.0) 0.580 446
No 414 (83.1) 135 (81.3) 279 (87.4)
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Table 1. Continued

Total Prolonged Non-Prolonged P
Characteristics (n=469) (n=166) (n=332) ())(r’ Zt D
n (%) or M+SD
NYHA class
I 371 (74.5) 91 (54.8) 280 (84.3) 54.728 <.001
o 105 (21.1) 58 (34.9) 47 (14.2)
m& v 22 (4.4) 17 (10.3) 5 (1.5)
Smoking history
Current smoker 2 (0.4) 2 (1.2) 0 (0.0) 429 117
Previous smoker 156 (31.3) 49 (29.5) 107 (32.2)
Non smoker 340 (68.3) 115 (69.3) 225 (67.8)

“Fisher's exact test; ' Mann-Whitney U test.

COPD=Chronic obstructive pulmonary disease; ICU=Intensive care unit;

_20_

NYHA=New York Heart Association.



hAAte] =& A EAL b33 Z2tHTable 2). <2 AN A4 =452
A 1417(84.9%), HIAE 3149 (94.6%)0] Q3 713544 A4 19%(11.4%)
Al AT 167 (4.8%) 02 F w3k Fo8 Aol 7k A THx=14.290, p=.001). &
ZHAA AgFEe AT 1129 (67.5%), HlAZT 2697 (81.0%)0] i FHet3}
5

b e Zpelzb A THZ=-1.715, p=.086). A A
fFolat Apol7h flATH(x=2.289, p=.130). &% A AF F
gk 24l EuroSCOREN &= A%t 3.06+2.10%, H| A%
2o 7F A A THZ=-8.559, p<.001).

T A AL Aol A dHERIE A%t 3.86+3.81g/dL, HI A% 3.74+0.47
g/dLe & F a3F 723k zol7F AJATHZ=-5.465, p<.001). ZLelobEld-e At
1.64+1.94mg/dL, BlAgw" 1.18+1.17mg/dLeZ o gk Afol]7} AATHZ=-2.387, p
=.017). AF7Al o &2 62.58+27.53mL/min/1.73m*, ¥] A7 73.75+22.85mL/min/
1L73m o2 28k 2pol7} AJATHZ=-4.286, p<.001). SGOT+= A7 30.49+26.231U/L,
H A%t 2840428.14IU/Le. 2 5 w3F #ol 3k 2pol7b AJATHZ=-2.088, p=.037).
ARIENE AT 11.75£1.97%, ¥ AGa 1267+1.88% o2 F
ZFo) 7k AATHZ=-4.831, p<.001). SGPT (x*=-0.104, p=917)&

=Y
o
Ho
o,
ot

i

o)
o
o
rol

Fe A g TEEA 2L §F(x=2334, p=.127), dE9W U FHAFZ
qE FH(p=1.0000= F 3 593 AZAol7k gt & A ALt aTH
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Table 2. Preoperative Characteristics between Prolonged Group and Non-prolonged Group

(N=498)
Total Prolonged Non-Prolonged P
Characteristics (n=498) (n=332) (n=166) Xt D
n (%) or M*SD or 7

Urgency of operation

Elective 455 (91.4) 141 (84.9) 314 (94.6)  14.290 .001

Urgent 35 (7.0) 19 (11.4) 16 (4.8)

Emergnet 8 (1.6) 6 (3.6) 2 (0.6)
Type of operation

Valve operation 381 (76.5) 112 (67.5) 269 (81.0)  14.004  .001

Valve operationtCABG 31 (6.2) 18 (10.8) 13 (3.9

Valve+Aorta operation 86 (17.3) 36 (21.7) 50 (15.1)
Ejection fraction (%) 56.25+12.17 55.13+12.26 56.81+12.11 -1715 086
Infective endocarditis

Yes 28 (5.6) 13 (7.8) 15 (4.5) 2.289 130

No 470 (94.4) 153 (92.2) 317 (95.5)
EuroSCORET (%) 2.20+1.73 3.06£2.10 1.77£1.33 -8559 <.001"
Albumin (g/dL) 3.78+2.23 3.86+3.81 3.74+0.47 -5.465 <.001"
Creatinine (mg/dL) 1.33+1.49 1.64+1.94 1.18+1.17 -2.387 017
eGFR (mL/min/1.73m") 70.03+25.04 62.58+27.53 73.75+22.85 -4.286 <.001"
SGOT (IU/L) 29.10+£27.51 30.49+26.23 28.40+28.14 -2.088 037"
SGPT (IU/L) 25.45+29.52 25.42+29.79 25.47+29.43 -0.104 917
Hemoglobin(%) 12.36+1.96 11.75+1.97 12.67+1.88 5.050 <.001"
Synthyroxine medication

Yes 18 (3.6) 9 (6.4) 9 (2.7 2334 127

No 480 (96.4) 157 (94.6) 323 (97.3)
ECMO

Yes 3 (0.6) 3(1.8) 0 (0.0) - 037

No 495 (99.4) 163 (98.2) 332 (100.0)
IABP

Yes 1 (0.2) 0 (0.0 1 (0.3) - 1.000"

No 497 (99.8) 166 (100.0) 331 (99.7)

“Fisher’s exact test; ' Mann-Whitney U test.
CABG=Coronary artery bypass Grafting; ECMO=Extracorporeal membrane oxygenation; eGFR=Estimated
glomerular filtration Rate; IABP=Intraaortic balloon pump; SGOT=Serum glutamic oxaloacetic transaminase;
SGPT=Serum glutamic pyruvic transaminase.
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gAY e T 542 vt ZoH(Table 3). AAl Aol =< AIgt
TGRS 3254(143-934) o) o, A 37479+ (180-934), Bl A2 325.63+
frol gk xfol 7k AATHZ=-3574, p<.001). F<=
Ad7] 180% 23 AMES T 3 f9% Aol AATHxT=5.673, p=.017).
AZEAZE TS 881 (24-269) ollem, AAaS 91.54(30-269),
H A& 86 (24-262) 0. & F o+ 119 Fofgh Aol UATHZ=-0.985, p=.325).
T SHAE AHES g 4579 (91.8%)0l AL, ATt 1619 (97%),
Al 206%(89.2%) 0.2 F b frelgk Zolzk AAUTH=8.984, p=.003).
3l AF&(x?=3.814, p=.051), Norepinephrine®}
Epinephrine A}&(x=9.830, p=.002)& ¥ 7k 93 xto]7} 913l Dobutamine
Smeg/kg/min ZIAES F 3 £ % Zol 7t §LTH(p=.339).
T4 % RBC 78 S4#2 0U0-17)elRn o, A% 0U (0-17), Hldgat2
03U (0-Ne= F 73F ol gk ol 7t YAJATHZ=-4.955, p=<.001). A thd=A} <]

OFO

%A % Dobutamine 5mcg/kg/min®]

o

rlo

AY 7 THa> 083L (-7.7-9.D)°| L, A2 1L (-7.7-9.1), B A"
S57-6.17= F 3k 723 2pol7} AATHZ=-3.027, p=.002).

_23_



Table 3. Intraoperative characteristics between Prolonged Group and Non-prolonged Group

(n=498)
Total Prolonged Non-Prolonged 9
Characteristics (n=498) (n=166) (n=332) x5 Zt D
n (%) or M+SD or Median (range) or
Operation 342.01+£106.90 374.79+129.57 325.63+89.34
time (min)
325.00 (146-934) 34450 (180-934) 321.00 (146-680) -3.574 <.001"
CPB time>180min
Yes 99 (19.9) 43 (25.9) 56 (16.9) 5673 017
No 399 (80.1) 123 (74.1) 276 (83.1)
ACC time (min) 92.66+39.24 96.38+44.23 90.80+36.42
88.00 (24-269) 91.50 (30-269) 86.00 (24-262) -0985  .325
Catecholamine
therapy
Yes 457 (91.8) 161 (97.0) 296 (89.2) 9.994  .003
No 41 (8.2) 5 (3.0) 36 (10.8)
Dobutamine
<b5mcg/kg/min
Yes 192 (38.6) 74 (44.6) 118 (35.5) 3814 .051
No 306 (61.4) 92 (55.4) 214 (64.5)
Dobutamine
>b5mceg/kg/min
Yes 5 (1.0) 3 (1.8 2 (0.6) 1616 .204
No 493 (99.0) 163 (98.2) 330 (99.4)
Norepinephrine
& Epinephrine
Yes 447 (89.8) 159 (95.8) 288 (86.7) 9.830  .002
No 51 (10.2) 7 (4.2) 44 (13.3)
RBC (U) 0.65+1.83 1.29+2.72 0.33+1.02 -4.955 <.001"
0.00 (0-17) 0.00 (0-17) 0.00 (0-7)
Fluid 0.98+1.33 1.27+1.87 0.84+0.92
balance (L) 0.83 1.00 0.75 .
(-7,70-9.10) (-7.70-9.10) (-1.57-6.17) 3027002

“Mann-Whitney U test

ACC=Aortic cross clamp; CPB=Cardiopulmonary bypass; RBC=Red blood cell.
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WdAtel FE F 54€ i 2ok(Table 4.

EYZ
AR AN BREAAN N BHIALEY T

o,

L

¢ A YA AF
4zre 189.25mmHg
(486-547), A& 169.5mmHg (486-547), Wl d++2 200.45mmHg (58.9-357.6)
o2 F 7 F9% Zolrt AATHZ=-2543, p=.011). TEAtol 2 F43S 21.1
mmEq/L(12.0-284). &&-& 20.65mmEq/L (12.0-255), Hld3+S 21.2mmEq/
L(153-284) 2% F 3 Fog xpo]7b AATHE=3.290, p=.001). g HAik53]

7S 1.9mmol/L (0.6-18.6), 4&++2 2.156mmol/L (0.6-18.6), Bl A+ 1.7
mmol/L (0.6-13.8)= *F< b o] g &Fo]7b AATHZ=-5359, p<.001). A thd=}
ol Fwdo| atet ARt TS 34.3mmHg (15.9-62.2), 91412 34.0mmHg
(15.9-62.2), H]A4e 34.3mmHg (22.0-585) % F 3+ 93 zto]7} At
(Z=-0.574, p=566).

FE F BN T FA3] FAgS 759.504 7H95-55,050) 0.2 A 28.68
A1ZH(1.58-917.50), HlA& 10.17A3H(2.65-701.68) 0.2 F 3F 23 =pol7}
AATHZ=-11.731, p<.001).

FE F ATALEY] A8 F5F(x=12030, p=.001), FE F
A e AA 252 (50.6%) 2 A 1189 (71.1%), Ml AT 1347 (40.4%) 0. &
T fod AolE HATHx=41.789, p<.001). AA A T e T A9
H A 8(x*=42.142, p<.001), & v =+
Folst Aol7h ok AR Fe T TR P 2447 o)y

ool an(x%=28.084, p<.001),
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S
ol
rlo
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S
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oo
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4
=2
=
)
Ml
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Ho
O
ro
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-0,
N

SUA AR MFE A 142407170, A 0.94+0.710 2 T a3k freof g
ZFol7F QA (Z=-6.787, p<.001). =4 A <= Dobutamine Smcg/kg/min ©]3}
A8 (x7=5.255, p=.022), Norepinephrine¥} Epinephrine AlF8(x?=32.931, p<.001)<&
T 7 593 o) Al Dobutamine bmeg/kg/min 23 AFEL F A 7F

%94 ?:5} ]’O] 7} BA ME]‘(D— 555).
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W
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2
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N
O
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I
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\./

BHA(Z=-5831, p<00D), 4= g Ags A AFAE F L3 7%

ZFo] 7F vFEbSETH(x*=19.991, p<001).
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AA 3 T AdaY e F S A= 331 (66.6%), Ag 1417
(86.1%), HlAFTE 1894 (56.9%) 0.2 F +7F F2] 8 o]zt AATHx=42.054, p
<.001). RBC $4(Z=-10421, p<.001), PC & (Z=-7911, p<.001), FFP =& (Z=
-7.837, p<.001) BEF F w7F Fosk zpolrb AU

A7A g o] WA tldabs AA 679 (135%) 013, A 447 (26.5%),
AT 239 (6.9%) 02 F w7 Fo8 Zelrh A ATHxT=36.431, p<.001).

=
FORA oL E T A% Aelh AATH40.200, p<.00D).

e

e F 49 WAL vehlE 944 AERA CRPE B T4 I3 Holrt
191 aL(Z=-0.888, p=374), 38.0C X3 Fd P (x*=39517, p<00)E F o3+
Frolg Aol 7k Aol
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Table 4. Postoperative Characteristics between Prolonged Group and Non-prolonged Group

(n=498)
Total Prolonged Non-prolonged B
Characteristics (n=498) (n=166) (n=332) X7, Zt »
or
n (%) or M+SD or Median (range)
ABGA
PaO, (mmHg) 189.66+76.51 180.27+84.93 194.36+71.61 -2543 011"
189.25 169.50 200.45
(48.6-547.0) (48.6-547.0) (58.9-357.6)
PaCO, (mmHg) 35.38+6.50 35.30+7.09 35.42+6.20 -0574 566"
34.30 34.00 34.30
(15.6-62.2) (15.9-62.2) (22.0-58.5)
HCO;3 (mmEq/L) 20.94+2.28 20.44+2.56 21.19+2.09 3.290 .001
21.10 20.65 21.20
(12.0-28.4) (12.0-25.5) (15.3-28.4)
Lactate (mmol/L) 2.40£1.91 3.11+2.58 2.05+1.34 -5.359 <.001"
1.90 2.15 1.70
(0.6-18.6) (0.6-18.6) (0.6-13.8)
Time of applying 44.08+103.42  105.19+153.65 13.53+38.50
Endotracheal tube (hr) 759.50 28.68 10.17 -11.731 <.001"
(95-55,050) (1.58-917.50) (2.65-701.68)
Pacemaker
Yes 168 (33.8) 73 (44.2) 95 (28.6) 12.030 .001
No 329 (66.2) 92 (55.8) 237 (71.4)
Arrhythmia
Yes 252 (50.6) 118 (71.1) 134 (40.4) 41.789 <.001
No 246 (49.4) 48 (28.9) 198 (59.6)
ECMO
Yes 23 (4.6) 22 (13.3) 1 (0.3) 42.142 <.001
No 475 (95.4) 144 (86.7) 331 (99.7)
IABP
Yes 15 (3.0 10 (6.0) 5 (1.5) 7733 005
No 483 (97.0) 156 (94.0) 327 (98.5)
Catecholamine therapy
within 24hrs of operation
Yes 398 (79.9) 155 (93.4) 243 (73.2) 28.084 <.001
No 100 (20.1) 11 (6.6) 89 (26.8)
Number of inotropics 1.10+0.74 1.42+0.71 0.94+0.71 -6.787 <.001"
Dobutamine
<5mcg/kg/min
Yes 164 (32.9) 66 (39.8) 98 (29.5) 5255  .022
No 334 (67.1) 100 (60.2) 234 (70.5)
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Table 4. Continued

Total Prolonged Non-prolonged B
Characteristics (n=498) (n=166) (n=332) X5t D
n (%) or M£+SD or Median (range) or Z
Dobutamine
>5meg/kg/min
Yes 2 (0.4) 0 (0.0 2 (0.6) 555"
No 496 (99.6) 166 (100.0) 330 (99.4)
Norepinephrine
& epinephrine
Yes 342 (68.7) 142 (85.5) 200 (60.2) 32.931 <.001
No 156 (31.3) 24 (14.5) 132 (39.8)
Bleeding Amount
of drain (ml) 700.41£560.10  938.04+700.12 581.60+429.21 -5.831 <.001"
530.00 (40-3,440)671.00 (40-3,440) 467.50 (60-2,740)
Exploration
Yes 42 (85) 27 (16.4) 15 (4.5) 19.991 <.001
No 455 (91.5) 138 (83.6) 317 (95.5)
Transfusion
Yes 331 (66.6) 142 (86.1) 189 (56.9)  42.054 <.001
No 166 (33.4) 23 (13.9) 143 (43.1)
RBC (u) 1.72+3.44 3.73+5.15 0.71+1.24 -10.421 <.001"
Platelet (u) 4.11+9.05 8.67+13.76 1.83+3.60 -7911 <.001"
FFP (w 2.07+2.80 3.54+3.88 1.33+1.63 -7.837 <.001"
Neurological
complications
Yes 67 (13.5) 44 (26.5) 23 (6.9) 36.431 <.001
No 431 (86.5) 122 (73.5) 309 (93.1)
Hemodialysis
Yes 41 (8.2) 32 (19.3) 9 (27 40.200 <.001
No 457 (91.8) 134 (80.7) 323 (97.3)
CRP (mg/dL) 13.66+4.86 13.44+5.46 13.77+4.53 -0.888  .374"
Fever (>38.0T)
Yes 47 (94) 35 (21.1) 12 (3.6) 39.517 <.001
No 451 (90.6) 131 (78.9) 320 (96.4)

*Fisher’s exact test; " Mann-Whitney U test.
ABGA=Artery blood gas analysis; CRP=C-reactive protein, ECMO=Extracorporeal membrane oxygenation;
FFP=Fresh frozen plasma; IABP=Intra aortic balloon pump; PC=Platelet concentrate; RBC=Red blood cell.
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aEsto] A= AHY FEAE AL A f1FL, dstol = Abgel s
502 (CI=1.031-2.188)°Ith. =& d Aol 3= Abgre] S84 A4

, T o] gl Al wlE] OR=1.470 (CI=0.994-2.174)0] 1 t). AlH-# &
OR=2.169 (CI=1.191-3.951), #/&4 3 OR=1.975 (CI=0.862-0.957)°] At}
% Z NYHA classt class 19l W8] classI ¥ @l OR=3.797 (CI=2.417—
5.964), classlI&IVY @ OR=10.462 (CI=3.754—29.151)°] At}
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E;q e}
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=

T gEs A894 e H8] 15¢ W= OR=2645
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AFHAEE FolFE 017]F0l g, vAdgTel A & A ALt AaT
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Fa F EAOA 4 A7E OR=1.004 (CI=1.002-1.006)°0] 1L, % = Al#H7]
AFg A 7Fe] 180% %3 ® A 9= OR=1.723 (CI=1.098-2.704)°] A4 t}. +<= =
o3}

Dobutamine bmcg/kg/min®] 3t F <2 OR=1.459 (CI=0.998-2.132)°] %] a1,
Norepinephrine %3+ Epinephrine F9F& OR=3.470 (CI=1.527-7.885)°] %] t}.
% % RBC 82 OR=1.385 (CI=1.207-1.590)°] %l th. A H 32 OR=1.282
(CI=1.102-1.490)©] 31 T}
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A Al OR=3.632 (CI=2.433-5423)°] At} = F Auiltiasa A&
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1U $7Fds % RBC 82 OR=1.743 (CI=1.530-1.986), PC &8+ OR=1.158
(CI=1.113-1.205), FFP 38 OR=1.467 (CI=1.328-1.62)% S3xd Ad A%
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TFa F AAEA FHFT B Al OR=4.845 (CI=2.806-8.366), = T T4 A3
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Table 5. Univariate Analysis of Risk Factors for affecting the prolonged length of stay in
intensive care unit

(n=498)

Variables OR 95% CI D
Diabetes 1.833 1.149-2.926 011
Hypertension 1.502 1.031-2.188 .034
Preoperative arrhythmia 1.470 0.994-2.174 .054
Renal failure 2.169 1.191-3.951 011
Coronary artery disease 1.975 1.084-3.599 028
NYHA class

I 1

a 3.797 2.417-5.964 <.001

m& v 10.462 3.754-29.151 <.001
Urgency operation

Elective 1

Urgent 2.645 1.321-5.294 .006

Emergent 6.681 1.332-33.510 021
Type of operation 1.390 1.099-1.757 .006

Valve operation 1

Valve operation + CABG 3.329 1.576-7.017 .002

Valve + Aorta operation 1.729 1.068-2.800 .026
Ejection fraction (%) 0.989 0.974-1.004 147
EuroSCOREI (%) 1.595 1.394-1.824 <.001
Albumin (g/dL) 1.022 0.944-1.106 588
Creatinine (mg/dL) 1.220 1.070-1.392 .003
eGFR (mL/min/1.73m*) 0.982 0.975-0.990 <.001
SGOT (IU/L) 1.003 0.996-1.009 430
Hemoglobin(%6) 0.782 0.708-0.864 <.001
Operation time (min) 1.004 1.002-1.006 <.001
CPB time>180min 1.723 1.098-2.704 018
Intraoperative dobutamine <5mcg/kg/min 1.459 0.998-2.132 051
Intraoperative norepinephrine & epinephrine 3.470 1.527-7.885 .003
Intraoperative RBC 1.385 1.207-1.590 <.001
Fluid balance (L) 1.282 1.102-1.490 .001
PaO; (mmHg) 0.998 0.995-1.000 .053
HCO;- (mmEq/L) 0.996 0.977-1.015 644
Lactate (mmol/L) 1.389 1.224-1.576 <.001
Time of applying Endotracheal tube (hr) 1.034 1.024-1.046 <.001
Pacemaker 1.980 1.342-2.920 .001
Postoperative arrhythmia 3.632 2.433-5.423 <.001
Postoperative ECMO 50.569 6.752-378.755 <.001
Postoperative IABP 4192 1.409-12.473 .010
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Table 5. Continued

Variables OR 95% CI D
Postoperative number of

catecholamine therapy 2.493 1.886-3.295 <.001
Postoperative dobutamine <5mcg/kg/min 1.576 1.067-2.328 022
Postoperative norepinephrine & epinephrine 3.905 2.404-6.344 <.001
Amount of drain (L) 1.001 1.001-1.002 <.001
Exploration 4.135 2.133-8.016 <.001
Postoperative RBC (U) 1.743 1.530-1.986 <.001
Postoperative PC (U) 1.158 1.113-1.205 <.001
Postoperative FFP (U) 1.467 1.328-1.621 <.001
Neurological complications 4.845 2.806-8.366 <.001
Hemodialysis 8.570 3.982-18.445 <.001
Fever (>38.0C) 7125 3.586-14.154 <.001

CABG=Coronary  artery bypass graft; CI=Confidence interval; CPB=Cardiopulmonary  bypass;
ECMO=Extracorporeal Membrane Oxygenation; eGFR=Estimated Glomerular Filtration Rate; FFP=Fresh
frozen plasma; IABP=Intra aortic balloon pump; NYHA=New York Heart Association, OR=0dds ratio;
PC=Platelet concentrate; RBC=Red blood cell; SGOT=Serum Glutamic Oxaloacetic Transaminase.
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6. NARRFE F FIAN ARG AFe AFLA

Zpzol & BIeE Ao Ve THx=5.845, p=.665).
T AFE SR A d3Fal> NYHA calss, EuroSCOREIL,
)_Tl__

I~
=
A FAE, e F

K

] ul 1321/1,_/,\_@ S RBC :‘,:—o‘ﬂ Al 73 FA]

O
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classI Y ®W OR=3.329 (CI=1.794-6.179)% 322 A A4 93lo] F71etinh.
EuroSCOREI ¢] 7$- 1% %7} Al OR=1.294 (CI=1.096-1.528)% ZFgAHa A %
ol Frtetdnh. A B 1L F7F Al OR=1.269 (CI=1.012-1.591)%
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T T 71HdR %
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(CI=2.250-6.985), #% ¥ RBC <4 1U 7} A OR=1.453 (CI=1.246-1.694)°]
Ak e F AATgH T A A OR=2.892 (CI=1.338-6.249) % F gA4
A A Aol Sk 7 F FAS AldstA d 45 OR=6.160 (CI=
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A A OR=3.575 (CI=1.445-8.846)°] A T}
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£717ke] A5 1212 57 Al OR=1.014 (CI=1.005-1.023) =

¢
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Table 6. Multivariate Analysis of Risk Factors for affecting the prolonged length of stay in
intensive care unit

(n=498)

Variables OR 95% CI D
NYHA class

I 1

I 3.329 1.794-6.179 <.001

m& v 3.660 0.971-13.798 055
EuroSCOREN (%) 1.294 1.096-1.528 .002
Fluid balance (L) 1.269 1.012-1.591 .039
Time of applying Endotracheal tube (hr) 1.014 1.005-1.023 .003
Postoperative arrhythmia 3.965 2.250-6.985 <.001
Postoperative RBC (U) 1.453 1.246-1.694 <.001
Neurological complications 2.892 1.338-6.249 .007
Hemodyalysis 6.160 1.400-27.093 .016
Fever (>38.01C) 3.575 1.445-8.846 .006

CI=Confidence interval, NYHA=New york heart association; OR=0dds ratio; RBC=Red blood cell.
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ABSTRACT

Factors Affecting the Prolonged Length of Stay
in Intensive Care Unit among Patient
with Adult Heart Valve Surgery

Lee, Ji Hyun

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Choi, Hye Ran, RN, MPH.

Purpose : This case-control study aimed to identify factors contributing to
prolonged stays in Intensive Care Unit (ICU) following heart valve surgery,

thereby providing essential data for nursing intervention programs.

Methods: A total of 498 patients admitted to the Cardiovascular Surgery
Intensive Care Unit (CSICU) following heart valve surgery at a
tertiary—teaching hospital in Seoul from January 1, 2021, to December 31,
2022, were enrolled. Patients were classified into two cohorts based on ICU
stays of < 72 hours (non-prolonged group, n=332) and > 72 hours
(prolonged group, n=166), matched for age, sex, and surgery date. Data were
collected from electronic medical records using IBM SPSS/WIN 27. Statistical
analyses included independent t-test, Mann—-Whitney U test, Chi—square test,
and Fisher’s exact test as appropriate for variable characteristics and logistic

regression to identify risk factors for prolonged ICU stay.

Results: Factors associated with prolonged ICU stays post-heart valve
surgery included New York Heart Association (NYHA) classII (Odds Ratio
[OR]=3.329, 95% Confidence Interval [CI]=1.794-6.179) compared to NYHA
classI. FEuroSCOREID (OR=1.294, 95% CI=1.096-1.528), fluid balance
(OR=1.269, 95% CI=1.012-1.591), duration of endotracheal intubation (OR=1.014,
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95% CI=1.005-1.023), postoperative arrhythmia (OR=3.965, 95% CI=2.250-6.985),
postoperative red blood cell transfusion (OR=1.453, 95% CI=1.246-1.694),
postoperative neurological complications (OR=2.892, 95% CI=1.338-6.249),
postoperative hemodialysis (OR=6.160, 95% CI=1.400-27.093), and postoperative
fever (OR=3.575, 95% CI=1.445-8.846) were affecting factors for prolonged
ICU length of stay.

Conclusions: This study identified the factors associated with prolonged ICU
stays following heart valve surgery. Based on the results of this study, it is
expected to be able to plan an educational program to apply as well as
develop a nursing intervention protocol to prevent prolonged ICU stays

following heart valve surgery.

Key Words: Length of Stay, Intensive Care Units, Heart valve, Cardiac
Surgery, Risk factors
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