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(2017.1.1-2021.12.31)
All intubation cases after cardiac

surgery (n=6,461)

Exclusion criteria

1) Transitioned from endotracheal tube

to Tracheal cannula

2) Unplanned tracheal extubation

3) Dead or transfer to other facilities
before extubation

4) Missing record

Planned extubation (n=6,095)

Reintubation Maintenance
(n=58) (n=6,037)
1:2 matching
Reintubation Maintenance
(n=H8) (n=116)

Figure 1. Selection of study subjects
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(33.3%) 01t} thdate] dwkd 542 th&3 ZvH(Table 1).

Aol Het AR 65.32+14.46A1 01 0, AA TS 65.64+14.874], A
& 65162143142 7 o 2F 2ol 7b §lATH(t=0.203, p=.839). 4> FA 107
H(61.5%) o2 F = 2k Zol: gl TH(x*=0.049, p=.826). AA di’d=te] BMI

3 o Foe AolE gl th(t=0.356, p=.722). HA
A s 4478 (25.3%) 02 F o F f2dk ol ¢l
A THx?=0.243, p=.622).
AA A2 F 1129 (64.4%)0] 71 A - gko] A A4t 479 (81.0%),

o

ATt 651 (56.0%) o2 frojg zhol7k 9hATHx*=10.537, p=.001). 1 F Ti(x
?=3.181, p=.074), COPD (p=.720), #A9 A (x*=2.702, p=.100) &= F &
F frolsk atelzh gtk WA oA F 658 (37.4%)0] b ekt
Aak#T 299 (50.0%), AT 36 (31.0%) 02§38 2ol 7F A A THXP=5.943,
p=015). &% # 334 (19.0%)2] td#7F Hd8a dE g B2 Ho] e
M 5 7 o3 Aol g1 tHx*=0.168, p=.682).

P& A AAPA A AA gidate] GRR(xC=
°=3.822, p<.00D) F = 7+ FoF Aolrb A, A#orEIA(x=-1.521,
p=.130), & D F(x*=-2.078, p=.041)& F & 7+ F3F o]z} UATH

F& A #AAA FEEKR=0991, p=324), & A AFAHARZET] AFE(x
°=0.991, p=Dol A F & 2+ FF Zol7} dA} & THAAE I &
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Table 1. Comparison of General Characteristics and Preoperative

Characteristics between Reintubation Group and Maintenance Group

(N=174)
Total Reintubation Maintenance
Characteristics (n=174) (n=58) (n=116) orXt D
n (%) or M£SD
Age (yr) 65.32+14.46 65.64+14.87 65.16£14.31 0.203 .839
Gender
Male 107 (61.5) 35 (60.3) 72 (62.1) 0.049 826
Female 67 (38.5) 23 (39.7) 44 (37.9)
Body mass index 23.81£4.36 23.64£4.96 23.89£4.04 0.356 722
Smoking
Yes 44 (25.3) 16 (27.6) 28 (24.1) 0.243 .622
No 130 (74.7) 42 (72.4) 88 (75.9)
History"
Yes 112 (64.4) 47 (81.0) 65 (56.0) 10537 .001
40 (23.0) 18 (31.0) 22 (19.0) 3.181 .074
COPD 8 (4.6) 2 (3.4) 6 (5.2) 720"
Hypertension 65 (37.4) 29 (50.0) 36 (31.0) 5943 015
Preoperative 69 (39.7) 28 (48.3) 41 (35.3) 2702 .100
arrhythmia
No 62 (35.6) 11 (19) 51 (44)
Albumin (g/dL) 3.43+0.67 3.16+0.73 3.57+0.60 3.672 <.001
Preoperative Stroke 33 (19) 10 (17.2) 23 (19.8) 0.168 .682
Hematocrit (%) 36.11£6.63 33.50£6.43 37.42+6.36 3.822 <.001
Creatinine (mg/dL) 1.32£1.33 1.54+1.54 1.21£1.20 -1.521 130
Total bilirubin 0.85+0.85 1.08£1.20 0.73+0.57 -2.078 .041
(mg/dL)
Ejection fraction (%) 55.66+12.43 55.24+14.24 57.37£11.41 0.991 .324
Preoperative 3 (1.7) 1 (1.7) 2 (1.7) 1"
mechanical support
Surgery type'
Valve 116 (66.7) 41 (70.7) 75 (64.7) 0.634 426
CABG 49 (28.2) 20 (34.5) 29 (25) 1.719 .190
Heart . 6 (3.4) 1(17) 5 (4.3) 665°
transplantation
Maze 52 (29.9) 15 (25.9) 37 (31.9) 0.672 412
Others 45 (25.9) 19 (32.8) 26 (22.4) 2.158 142
Emergent operation 6 (3.4) 3 (5.2) 3 (2.6) 402
Reoperation 37 (21.3) 19 (32.8) 18 (15.5) 6.865 .009
Inotropic use in 14 (8.0) 9 (15.5) 5 (4.3) 016"

preoperative period

*Fisher’s exact test; ' including duplicate case.

CABG=Coronary Artery Bypass Grafting;

disease.
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Table 2. Intraoperative Characteristics between Reintubation Group and
Maintenance Group

(N=174)
. Total Reintubation Maintenance )
Characteristics (n=58) (n=116) or XZ D
n (%), M+SD or Median (range)

Operation 4.75+1.798 5.61+2.317 4.31+1.280

time (hr) 4.37 (2-17) 543 (2-17) 4.08 (2-9) -4.254 <.001"
CPB

Yes 146 (83.9) 52 (89.7) 94 (81.0) 2128 145

Time (min)  118.74+77.90 138.17£77.64 109.03+£76.51
11550 (0-455) 125.00 (0-380) 112.50 (0-455) -2.265 .024

No 28 (16.1) 6 (10.3) 22 (19.0)
Fluid 1,176.16+2123.21 1,508.00+2,679.37 1,010.23+1,772.00
Balance (ml) 865 1,175 725

(-4200-14134) (-4200-14134) (-3390-9820) =14 209

“Mann-Whitney U test.
CPB=Cardiopulmonary bypass.
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71 AE Az AAl AR TS 1126 (4-339)A17te = AT 24.14
(5-3I1)AIZF, FAT 867 (4-339Atez F o b o3 olrh
(Z=-6.412, p<.001). 71#H# A 7I7He] FLES 11.34 (4-34DA o= A4t
Yt 29.33 (5-347)A1%F, FA T 875 (4-345)A1te 2 F zE froldk olr) 9l
A THZ=-6.573, p<.001).

AL  ZlHd#d Z@ d AP T Pa0d] HTe AT
109.91£31.63mmHg, 4 140.28+46.14mmHg® 5 o 7+ fol3 =ol7F A
3L(t=4.508, p<.001), 71&u& F@d W AL FiOo] He AT
0.40+0.55, A" 0.41+0.282 F = 7+ fF98 2ozt flATH(t=1.561, p=.123).
713 23 A P/F oratio® Hire A4t 283.87+89.42, AT
346.65+121.230. % F i b FoF Apolrb A aL(t=3.860, p<.001). T¥ H &
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p=016), F= A div] & s
7b lATH(*=3.329, p=078). & F FAo] AT udxE A 499
(282%) 2 AA+TT 279 (46.6%), FA T 229(19.0%) 2 F T
1 9 tH(x*=14.545, p<.001).

T o] WA gdAE AT 261 (44.8%), A 30 (25.9%) 2
2% T 793 ZolE BYuH(x*=6.372, p=.012). F& F 1247 W
A F o 7 Frodk xpolE HolA Fekil(Z=-1.355 p=.175), & 23 )

Ge A oFAAE T 2 2 fol@ Aol7h EbtTh(x=11767, p=001)
e ¥ FANTAC WA dAAE DA 288 (16.1%)01 AT, ABT 14

H(24.1%), AT 14M121%)= F + 1 5938 zolrt AdArhx=4.171,
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Table 3. Postoperative Characteristics and Complications between

Reintubation Group and Maintenance Group

(N=174)
Total Reintubation Maintenance ,
_ (n=58) (n=116) X5
Characteristics t or p
n (%), M+SD or Median (range) Z
Ventilator time (hr) 30.54+52.95 56.85+68.36 17.39+3.45
11.26 (4-339) 24.14 (5-318) 867 (4-339) -6.412 <.001"
Time of applying 34.17£52.22  65.70£77.93 18.41+38.91
Er}1ld(>)tracheal tube 11.34 (4-347) 29.33 (5-347) 8.75 (4-345) -6573 <.001"
r
Pa0O; (mmHg) 130.16£44.17 109.91+£31.63  140.28+46.14  4.508 <.001
FiO, 0.40+0.04 0.40+0.55 0.41+0.28 1561 123
P/F ratio 325.72+115.26 283.87+89.42  346.65%121.23 3.860 <.001
PaCO; (mmHg) 33.73£4.23 34.28+4.07 33.45+4.30  -1.245 215
Number of inotropic
In postoperative
period
0 44 (25.3) 7 (12.1) 37 (31.9) 8.046 .005
1 54 (31.0) 13 (22.4) 41 (35.3)
2 44 (25.3) 24 (41.4) 20 (17.2)
>3 32 (18.4) 14 (24.1) 18 (15.1)
Postoperative 6 (3.4) 5 (86) 1 (0.9) 016"
mechanical support
Decrease of EF 91 (52.3) 36 (62.1) 55 (47.4) 3329 .078
Postoperative 49 (28.2) 27 (46.6) 22 (19.0) 14545 <.001
arrhythmia
Bleeding

Yes 56 (32.2) 26 (44.8) 30 (259 6372 012

Amount of drain 756.22+644.69 971.07£917.10 648.79+416.48

(ml) 570.00 610.00 567.50 -1.355 175

(40-3890) (40-3,890) (70-2740)

Exploration 17 (9.8) 12 (20.7) 5(4.3) 11.767 .001
Acute kidney injury 28 (16.1) 14 (24.1) 14 (12.1) 4171 .041
Postoperative Stroke 17 (9.8) 11 (19) 6 (5.2) 8345 .004
CRP (mg/dL) 14.03+5.79 14.20+6.54 13.94+5.41 -0.255 799
Fever 36 (20.7) 17 (29.3) 19 (16.4) 3940 .047
Antibiotics 14 (8.0) 9 (15.5) 5 (4.3) 016"

*Fisher's exact test; T Mann-Whitney U test.

CRP=C-reactive protein; EF=Ejection fraction; P/F ratio=PaOy/FiO; ratio.
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NA&E F AGH0 Y F oADY Awel 3L WA 8L s}
7] slal e 2AsY HARNS B ¥F AR FEel Ho5E 01L

2t} (Table 5).

H] 3 odds ratio (OR)=1.923 (95% confidence interval [CI]=0.932-3.968)°] %1t}
adsto] v AgY AT RS andstol gle Abgel HlEl OR=2.222
(95% CI=1.163-4.247) ¢t dAHA 5 LHRE OR=0.401 (95% CI=0.245—
0.658), slmFEA52> OR=0.908 (95% CI=0.862—0.957), & 2] F1-2> OR=1.607
(95% CI=1.080-2.393)oldtt. =¥ = < A+ A& Al OR=2.652 (95%
CI=1.261-5.581), 7= A <¢Al A& Al OR=4.078 (95% CI=1.299—12.797)°] !

Te T SAAA F= AEE OR=1618 (95% CI=1.287—2.033)°|R 1L, =
T A#E 7] ARE A1 OR=1.005 (95% CI=1.001—1.009)°] At

Fe ¥ 54 2 A= dEEEF7 A4S 712 OR=1.020 (95%
CI=1.009—1.03D)el AL, 71 e F# 7] OR=1.018 (95% CI=1.009—1.028)
olitt. 71# W ¥ d PaO= 10mmHg <712 =l OR=0.803 (95%
CI=0.726 —0.887, p<.001)e]1iL, P/F ratio= OR=0.993 (95% CI=0.990—0.997)°]

SUA ARES ARESHA S Al HlE of=eol 270 w= OR=6.343
(95% CI=2.328—17.283), 371 ¥4 Wl OR=4.111 (95% CI=1.413—11.960)°] T} +=
T AeAFHEZT] AFE A OR=10.849 (95% CI=1.237—95.167), <= < tiv] =}
Ad FEE A oF OR=1.815 (95% CI=0.954-3.454), &= F F49 A A
OR=3.721 (95% CI=1.859—7.449)°] A t}.

Fa 5 1247 i a2 OR=1.001 (95% CI=1.000—1.001), =8 & 1&g A
= Al A OR=5.791 (95% CI=1.931—1737D)°lAt}. F= F F4AFHd TA
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(95% CI=1.499—-12.283), == 5 o<d Al OR=2.117 (95% CI=1.001—4.478), T+
T A ARE Al OR=4.078 (95% CI=1.299—12.797)°] At}
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Table 4. Univariate Analysis of Risk Factors for Unplanned Reintubation

(N=174)
Variables OR 959% CI p
Diabetes mellitus 1.923 0.932-3.968 077
Hypertension 2.222 1.163-4.247 .015
Albumin 0.401 0.245-0.658 <.001
Hematocrit 0.908 0.862-0.957 <.001
Total bilirubin 1.607 1.080-2.393 019
Reoperation 2.652 1.261-5.581 .010
Inotropic use in preoperative period
No 1
Yes 4.078 1.299-12.797 016

Operation time (hr) 1.618 1.287-2.033 <.001
CPB time (min) 1.005 1.001-1.009 023
Ventilator time (hr) 1.020 1.009-1.031 <.001
Time of applying Endotracheal tube (hr)  1.018 1.009-1.028 <.001
PaO, (per 10mmHg) 0.803 0.726-0.887 <.001
P/F ratio 0.993 0.990-0.997 <.001
Number of inotropic in postoperative

period

0 1

1 1.678 0.604-4.651 321

2 6.343 2.328-17.283 <.001

>3 4111 1.413-11.960 .009
Postoperative Mechanical support 10.849 1.237-95.167 .031
Decrease of EF 1.815 0.954-3.454 .069
Postoperative arrhythmia 3.721 1.859-7.449 <001
Amount of drain (ml) 1.001 1.000-1.001 .004
Exploration 5.791 1.931-17.371 .002
Acute kidney injury 2.318 1.020-5.268 .045
Postoperative Stroke 4.291 1.499-12.283 .007
Fever 2.117 1.001-4.478 .050
Antibiotics 4.078 1.299-12.797 016

OR=0dds ratio; CI=Confidence interval, ref.=reference group;

CPB= Cardiopulmonary bypass; EF=Ejection fraction.
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717Hr=.982, p<.001), 71& W& A A PaO.¢} P/F ratio AFo](r=.960, p<.001)
of 77 t% & (multi-colinearity) w47k A2t o]l A &= (Engoren et
al., 1999; Yazdanian et al., 2013)& Fratste] JI&s 57 A& 7103 7|#ua

A 717 S JdEEE7] A8 71 Fdsda 713 a2 d Pa0,9}

P/F ratio & PaO,Z Fste] vpd s B8, A3 -3 2t (Table 6).
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Elyth B 5 A8 5= 77.0%, 289 AE4S Hosmer?t Lemeshow #HA 23}

A 713 A fdadlS &R, e AL T8 d Pa0, e F
FAY A, FERE QI Aea A, e F FEARA Ao e A
=

T &5 271 1g/dL S7F Al OR=0.383 (95% CI=0.203-0.720), 2
A dHHAA PaO’ 10mmHg 572 @i OR=0.853 (95%

9 1A% =7F Al OR=1.538 (95% CI=1.198-1974)%2 A4t 9]
ol TS e & FAwWe] g AS OR=2.822  (95%
CI=1.223-6511), =¥=2 s AFES Adsd 4F OR=4651 (95%
CI=F1.267-17.069), & & F425Fd T Al OR=2.965 (95% CI=1.093-8.041)
o] At
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Table 5. Multivariate Analysis of Risk Factors for Unplanned Reintubation

(N=174)

Variables OR 95% CI p

Albumin 0.383 0.203-0.720 .003
Operation time (hr) 1.538 1.198-1.974 001
PaO, (per 10mmHg) 0.853 0.752-0.968 014
Decrease of EF 2.127 0.937-4.828 071
Postoperative arrhythmia 2.822 1.223-6.511 .015
Exploration 4.651 1.267-17.069 .020
Acute kidney injury 2.965 1.093-8.041 .033

OR=0dds ratio; CI=Confidence interval.
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Table 6. Clinical Outcomes between Reintubation Group and Maintenance

Group
(N=174)
Total Reintubaion =~ Maintenance )
Characteristics (n=58) (n=116) orXZ D
n (%), M+SD or Median (range)
ICU stay 8.61£18.33 22.17+26.95 1.84+2.50
(days) 2.00 (0-124) 13.00 (0-124) 1.00 (0-16) -7.813 <.001"
LOS (days) 36.60£55.10 71.36£73.13 19.22+31.68
1550 (5-453) 46.50 (8-453) 11.50 (5-306) -8.290 <.001"
Hospital death 18 (10.3) 17 (29.3) 1 (0.9) 33.740 <.001

“Mann-Whitney U test.
ICU stay=Intensive care unit stay period; LOS=Length of stay in hospital.
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ABSTRACT

Risk Factors and Clinical Outcomes of Unplanned
Reintubation after Planned Extubation in Adult
Patients admitted to the Intensive Care Unit

after Cardiac Surgery

Lee, Ju Hee
Department of Clinical Nursing
The Graduate School of Industry

Directed by Clinical Assistant Professor
Choi, Hye-Ran, RN, MPH

Purpose: This study was a retrospective research study to identify risk
factors for unplanned reintubation after planned extubation in patients
admitted to the intensive care unit after cardiac surgery and to analyze the

clinical outcomes.

Subjects and Methods: The subjects were patients who underwent intubation
and planned extubation admitted to the cardiac surgery intensive care unit
after cardiac surgery in a general hospital from January 1, 2017 to December
31, 2021. The Reintubation group consisted of 58 patients who underwent
unplanned reintubation within 7 days of planned extubation. The maintenance
group consisted of 116 patients who did not undergo reintubation and

matched with the reintubation group by age, sex, and surgery date. Data

_44_



were collected by electronic medical records. The data were analyzed with
descriptive statistics, independent t-test, Mann-Whitney U test, x°—test,

Fisher's exact test, and logistic regression analysis with SPSS/WIN 27.0.

Results: The multivariate logistic regression analysis demonstrated that
albumin (Odds ratio [OR]=0.383, 95% Confidence Interval [CI]=0.203-0.720),
surgery time (OR=1.538, 95% CI=1.198-1.974), PaO, before extubation
(OR=0.853 per 10mmHg, 95% CI=0.752-0.968), postoperative arrhythmia
(OR=2.822, 95% CI=1.223-6.511), reoperation due to bleeding (OR=4.651, 95%
CI=1.267-17.069), and postoperative acute renal failure (OR=2.965, 95%
CI=1.093-8.041) were risk factors for unplanned reintubation. The reintubation
group had higher in-hospital mortality rate (x°=33.740, p<.001), longer
intensive care unit stay (Z=-7.813, p<.001) and longer hospital stay than the

maintenance group (Z=-8.290, p<.001).

Conclusion: Nutrition education 1s necessary for patients with scheduled
cardiac surgery based on risk factors and clinical results. In order to reduce
the incidence of reintubation, it 1S necessary to encourage postoperative

respiratory exercise by intensive care unit nurses.

Key words: Reintubation, Cardiac surgery, Clinical results, Risk factors
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