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Risk factors for ventilator-associated pneumonia following cardiac surgery
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[Abstract] Objective To explore risk factors for ventilator-associated pneumonia (VAP) following cardiac surgery
in adults. Methods Medical records of adult patients undergoing cardiac surgery through sternotomy in a hospital
between January 2017 to May 2021 were collected retrospectively. Patients with VAP after surgery were selected as
case group, case-control matching was conducted according to 1:1 matching. Univariate and multivariate logistic re-
gression analysis were performed for the risk factors of VAP. Results A total of 5 919 cardiac surgery adult
patients used ventilators after operation, 766 of whom used ventilator for more than 48 hours. 62 patients had
VAP, incidence was 1. 05%, 8.03 cases/1 000 mechanical ventilation days, and 61 cases were successfully
matched. Multivariate analysis showed that pre-operative creatinine=1. 1 mg/dL, duration of operation=>7. 33
hours and post-operative disturbance of consciousness were independent risk factors for VAP after cardiac surgery in
adults. The pathogen of infection was mainly Gram-negative bacteria (54 strains, 90.0% ), Acinetobacter bauman-
nii had the highest isolation rate (24 strains, 40.0%). The risk for gastrointestinal hemorrhage, nasogastric tubing

and acute kidney injury in VAP patients significantly increased, and the length of ICU stay, hospitalization cost and
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mortality significantly increased (all P<C0.01). Conclusion Improving renal function before operation, shortening

duration of surgery and reducing post-operative disturbance of consciousness can reduce the incidence of VAP after

cardiac surgery in adults.
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Table 1 Basic conditions of two groups of adults patients undergoing cardiac surgery

A 56.0 54.0 -0.502  0.616 || BMI[kg/m?, 23.4 23. 4 -1.230 0.221
[ .M(P2.Py;5)] (46.0.63.0)  (47.0,62.0) M(P»s ,P5)] (21.9,26.5)  (20.8,26.4)

FARLEBIHICD]
I 21(34.4) 21(34. 4) PR AL HEF AR s 5.050 0.025
(Y]
5 Bk B A 4(6.6) 4(6.6)
b= 14(23.0) 5(8.2)
A G + 26(42.6) 26(42.6)
T Wk B AED [ 47(77.0) 56(91. 8)

E Pk 9(14.8) 9(14.8)

HoAth 1(1.6) 1(1.6)

FARMB K . 5.4 -3.373 0.001
[h,M(Pys.Ps)] (4.0,6.4)
W PR L1 96 ]
= 3(4.9) 2(3.3) .
32 Bl k58 SRR 96. 0 80. 0 -2.149 0.034
N 58(95. 1) 59(96.7) [min,M(P»s,P75)]  (71.5,119.5)  (55.0,107.0)

T BMI 3R 5 Bt 46 4

R2 RACHEFARIE VAP 5K 7

Table 2 Univariate analysis on VAP in adults after cardiac surgery

A i

BMI(kg/m?) 0. 058 0. 047 1. 498 0.221 1.059 0.966~1.162
R 1L 0.535 0.368 2.113 0. 146 1.707 0.830~3.512
Wl IR 0. 423 0.931 0. 206 0. 650 1.526 0.246~9. 470
U 0.549 0. 760

R 1

ETE -0.271 0. 404 0. 450 0.503 0.763 0.346~1. 683

i/ ¥ea -0.291 0. 649 0.201 0. 654 0.748 0.210~2. 667
BEAEOEF AR sk 1.205 0.557 4.674 0.031 3.336 1.119~9. 945
il 2 Jok i -0.529 0.522 1.028 0.311 0.589 0.212~1. 638
WLEF=1. 1 mg/dL 1.082 0.377 8. 242 0. 004 2.952 1.410~6. 181
AT MAE=4. 4 mmol/dL -1.333 0. 686 3.777 0.052 0.264 0.069~1.011
AW ICU fE Bz H $=>0.5 d 0. 942 0. 427 4.871 0.027 2.564 1.111~5.917

ARAGERE H£=>0.5 d 1.208 0.693 3.033 0. 082 3.346 0.860~13. 027
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(Table 2, Continued)

g2
A
FARAM A =7.33 h 1.983 0.535
LU0 T AR =2.8 U 1. 090 0.379
I3 i TE AR =785 mL 1.571 0.507
IR R =0.5 U 0.763 0. 420
R ULTER TR F=5.8 U 0. 875 0.373
1R SMIE PRI ] =>226. 5 min 1.813 0.477
= 3 ok BEL B B 1711 ==65. 5 min 1.252 0. 447

13.724 <20. 001 7.265 2.544~20.743
8. 288 0. 004 2.976 1.416~6. 252
9.588 0. 002 4.812 1.780~13. 010
3.297 0. 069 2. 144 0.941~4.882
5.504 0.019 2.399 1.155~4.982

14. 420 <<0. 001 6. 126 2.404~15.612
7.831 0. 005 3.497 1.455~8. 404

T a RARARER 1 RENLEF,

Rx3 MACETFARE VAP ZHE N

Table 3 Multivariate analysis on VAP in adults after cardiac surgery

ARAETHLEF=1. 1 mg/dL 0. 848 0. 410

4.283 0.038 2.335 1.046~5. 211

ARG B 0. 907 0. 439

4.272 0.039 2.477 1. 048~5.854
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x4 VAP BE R L E 4 A 1 O
Table 4 Pathogen isolation in patients with VAP

TR Kt bR A H4) 1 C90)
BEZHEH 54 90. 0
i 8 R Bl 1 24 40.0
il ¢ 7 E A 10 16.6
I3 94 i A 1 5 8.3
W 2 A £ R 3 5.0
R 25 AR P i 3 5.0
PN 7R 2 3.3
R 1 1.7
PR R 1 1.7
7R T AN 1 1.7
PR 5 4 1 1.7
o 97 M AT AR TR AT T 1 1.7
I AR TR 1 1.7
TEAAA SR R8T 1 1.7
EZHER 1 1.7
Jiti 58 5 BR 15 1 1.7
HHE 5 8.3
EFe73) 2 3.3
Polly & BRI 3 5.0
&t 60 100

x5 PARNOIETAREESEREL
Table 5 Outcome of two groups of adults patients after car-

diac surgery
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