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Abstract Objective: To analyze the risk factors and predictive value of acute respiratory distress syndrome
(ARDS) after cardiac surgery under cardiopulmonary bypass. Methods: Two hundred and eighty — three patients
who underwent cardiac surgery under cardiopulmonary bypass from November 2016 to December 2020 at the Af-
filiated Hospital of Chengde Medical College were divided into an ARDS group and a non ARDS group according to
the occurrence of ARDS after the operation. The clinical data of the two groups were statistically analyzed. The
risk factors of ARDS after cardiac surgery under cardiopulmonary bypass were analyzed by multivariate logistic re-
gression analysis. The predictive value of risk factors for ARDS was analyzed by ROC curve. Results: Univariate
logistic regression analysis showed that age, body mass index, cerebral infarction, cardiac function grade, replace-
ment of biological valve, urgent cardiopulmonary bypass, cardiopulmonary bypass time, aortic clamp time, and
secondary thoracotomy were associated with postoperative ARDS (P <C0. 05). Multivariate logistic regression a-
nalysis showed that age, body mass index, cardiopulmonary bypass time, aortic clamp time, cardiac function
(NYHA grade) and secondary thoracotomy were independent risk factors for the occurrence of postoperative
ARDS. ROC curve analysis showed that the best effect of ARDS was the cardiopulmonary bypass time (the cut-
off value was 110. 5 min, and the area under the curve was 0. 794); The second is aortic clamp time; Body mass
index. Conclusion: Age™>60.5 years old, body mass index™>24. 4 kg/m?*, cardiopulmonary bypass time>110.5
min, aortic clamp time=>74. 5 min and secondary thoracotomy had predictive value for ARDS after cardiac surgery

under cardiopulmonary bypass. The combined prediction of multiple factors showed that the sensitivity of age +

body mass index + in vitro duration was 90%.

Key words cardiopulmonary bypass; heart surgery; acute respiratory distress syndrome; risk factor
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Table 1

2HBEEABABREHINER

groups of patients

The results of perioperative clinical data of two

B, X+S

ARDS 41 d4E ARDS 4

L Goph ey 0 PH
A iy 9.535  0.002
<65 % 11(55.0) 223(84.8)
=65 % 9(45.0)  40(15.2)
5 0.460 0.831
L 10(50.0)  125(47.5)
5’s 10(50.0)  138(52.5)
RE SR 6.970  0.009
<24 kg/m>  7(35.0) 170(64.6)
=24 kg/m®  13(65.0)  93(35.4)
Jiki 458 E, 4,765 0.041
2 6(30.0)  33(12.5)
w 14(70.0)  230(87.5)
W5 PR 0.119  0.730
ik 3(15.0) 26(9.9)
7& 17(85.0)  237(90. 1)
W2 A s 1.020  0.313
T 12(60.0) 127(48.3)
= 8(40.0) 136(51.7)
COPD 0.067 0.796
= 1(5.0) 4(1.5)
E 19€95.0)  259(98.5)
AT 7 B 2.226  0.136
B 4(20.0) 25(9.5)
7 16(80.0)  238(90.5)
L 21.794 <<0. 001
(NYHA 4340
I3 3(15.0)  54(20.5)
I3 14(70.0)  207(78.7)
V4 3(15.0) 2(0.8)
Jii h ok v 0.138 0.711
2 2(10.0) 14(5.3)
7£r 18(90.0)  249(94.7)
IR AT 0.032  0.857
A5 il AR
= 0 9(3.4)
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A 4.076  0.044
T 2(10.0) 3(1. 1D
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134.004  100.53+
CPB B} /min —5.042 <C0. 001
30. 57 28. 47
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Table 2 Classification of clinical data
As %5 A R AE
il X1 1=%.,2=%
AR X2 1=18~64 % ,2=65~76 &
g 4 X3 0= AW 55 35 A 1= AR
COPD X4 0=7,1=4
i X5 0=%,1=4&
Jiti 23 Jk &5 1 X6 0="7,1=4#
JIiki A5 BE X7 0=7,1=4
i DR X8 0=7,1=4
L Y1 B (NYHA o0 1=1%.2= 1%,
b9 3=M%.4=N%
Y 2N X10 0=%,1=/
SFH I X11 0="7,1=#
A ) X12 0="7,1=4#
ZIRFF i X13 0==%,1=1
ARDS Y 1=4F ARDS 4{,2=ARDS #{

®3 2HBEBRARIIGKF R AEEK logistic {135
WER

Table 3  The results of univariate logistic regression

analysis on perioperative clinical data of two

groups of patients

Ik PR ¢ 8 P OR 95%CI
AR 0.099 0.003 1.105  (1.034,1.180)
[ESERiE 4 0.505 0.001 1.657  (1.241,2.214)
0% 44 0.474 0.316 1.606  (0.636,4.058)
COPD 1.226  0.283  3.408  (0.363,32.020)
5 H 0.867 0.147 2.380  (0.738,7.673)
Jii B fik v 0.681 0.391 1.976  (0.417.,9.375)
i 48 5E 1.094 0.036 2.987  (1.073,8.313)
W5 PR 0.475 0.471 1.609  (0.442,5.858)
L I fig (NYHA

3.296  0.002 27.000  (3.197.228.052)
i3
SR 2N 1.973  0.028 7.194  (1.234,41.957)
CPB i K 0.036 <<0.001 1.037  (1.020,1.054)
FEBRFEMTR K 0.022  0.012  1.022  (1.005,1.040)
S AT —18.661  0.999 0 0,0)
AW 2.265 0.017  9.630  (1.511,61.357)
I 2.727 <<0.001 15.294  (2.868,81.557)

ROC £ Wi ARDS % A= %R fe 4 19 & CPB
A 5 VR R 3 2 bk BEL BT IR 5 TR Ry R B 4 8
5 RAER . A5 ARDS 48 % i CPB I K K&
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>, e I 4t A DXL 4 s 2k A, B D 40 B R B Bt
S RPE AT BT RE . i F 30 ARDS B9 & 9% .
B T O il i £ T R 23 6 25, JBU B TR
SR, E AR 5 A I E , TR 32t &
2, [R] At 2 386 i AR Hp i e S A A XU 2L Lk
R HE ARG K4 ARDS () — A KR, A
WF5E P AR IR =>60. 5 2 AT HLN CPB RO MEAR G &4
ARDS [ XU PRI I X ey ity £ 8 2 o ok 45 B ik >
ARDS 4 %& A= 5 1 4% 55 1 7% 2% 0 L R W g A
I3 B ARDS [ — ANl 57 & B B2 T 4 20 40
JaIfE ARDS 9 2l 57 f5 B IR &K, T R 5 i 3K b
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Table 4 The significant results of multivariate logistic

regression analysis on perioperative clinical

data of two groups of patients

I I 5 Ak B P OR 95%CI

LE iy 2.306  0.001 10.033 (2.496,40.321)
TR 0.542  0.005 1.720 (1.179,2.511)

L Y1 i (NYHA

U 3.761  0.004 42.972  (3.288,561.650)
CPB i 0.109 <<0.001  1.115 (1.063,1.170)
EFMKBHWIAT K —0.092  0.001  0.912 (0. 864,0.962)
ZIF 4,427 0.003 83.081 (4.683,1495.430)

£S5 BEZWN CPB TOMFARFERE ARDS B ROC H 2 53 17
Table 5 ROC curve analysis of single factor in predicting ARDS after cardiac surgery under CPB

A7 e U TSR A REE i AUC K& 95%CI Z P14
AR 60.5 % 0. 700 0. 684 0.384  0.713(0.590~0.837) —3.186 0. 001
R 8 4 24. 4 kg/m® 0. 650 0.741 0.391  0.717(0.595~0. 840) —3.242 0.001
CPB & 110. 5 min 0. 900 0.715 0.615  0.794(0.682~0.906) —4.387 <C0.001
= 5 Jok BH B i < 74. 5 min 0. 850 0.696 0.546  0.728(0.610~0.846) —3.401 0. 001
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Table 6 ROC curve analysis of multi-factor in predicting ARDS after cardiac surgery under CPB
AR TR e EAREIR e AUC K 95%CI 7 P
WA 4 1R TR 5L 0. 750 0.669 0.421 0.800(0. 710~0. 889) —4. 289 <0. 001
AR+ (RS 0. 850 0.764 0. 377 0.854(0. 764~0. 943) —3.634  <C0.001
A+ BH T I < 0. 650 0.684 0.353 0.785(0. 670~0. 900) —5.612 <0.001
AEHA 4 R IT 0. 550 0.614 0.465 0.793(0. 697~0. 888) —4.012 <0. 001
A T 4 B+ IR AR 0. 850 0.627 0.579 0.812(0.707~0.917) —3.221 <<0. 001
1A B 48 B0+ BEL BB A 0. 500 0.549 0.629 0.737(0.610~0. 865) —4.505 <0. 001
PR 48 B+ T 0. 600 0.588 0.378 0.763(0.642~0. 884) —4.228 <0. 001
AFYE -+ R T8 B+ R A 0. 900 0.769 0.553 0.869(0. 787~0.951) —4.332 <<0. 001
AFY& -+ (A T 48 B+ B W 0. 700 0. 639 0.732 0.814(0.713~0.914) —3.523 <<0. 001
AFYE -+ PR TR B+ kT 0. 800 0.730 0. 389 0.867(0.797~0.937) —3.687  <<0.001
M Hh IR 25 R A 0. 850 0.772 0. 642 0.866(0.816~0.915) —4.786 <0. 001
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Figure 1 ROC curve of aortic occlusion duration, cardiop- Figure 2 ROC curve of multi-factor in predicting ARDS

ulmonary bypass duration,age and body mass in-

dex in predicting ARDS after cardiac surgery
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