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Risk factors for postoperative ventilator-associated pneumonia in children

with congenital heart disease in cardiothoracic surgical intensive care unit

YAN Chao', WANG Wei*, LIU Li', GUO Zhen' (1. Department of Infection Management ;
2. Department of Neonatology , Xuzhou Children’s Hospital » Xuzhou 221000, China)

[Abstract] Objective To evaluate the occurrence, risk factors and pathogen distribution of ventilator-associated
pneumonia (VAP) in children with congenital heart disease (CHD) in the cardiothoracic surgical intensive care unit
(CICU). Methods CHD pediatric patients who underwent surgical treatment and developed postoperative VAP in
the CICU of a hospital from January 1, 2017 to December 31, 2022 were selected as the research subjects. The inci-
dence, risk factors, and pathogen distribution characteristics of postoperative VAP were analyzed. Results A total
of 677 pediatric patients were enrolled in the study. The duration of mechanical ventilation was 2 546 days. 51 pa-
tients developed VAP, and the incidence of VAP was 20. 03%,. Univariate analysis showed that the incidence of
postoperative VAP was higher in CHD pediatric patients who had no preoperative pulmonary infection, with pulmo-
nary arterial hypertension, longer duration of extracorporeal circulation, and emergency or sub-emergency surgery,
with statistically significant differences (all P<C0. 05). Among the 25 pediatric patients with positive pathogenic cul-
ture, 27 strains of pathogens were isolated, including 24 strains (88.89%) of Gram-negative bacteria, mainly K/eb-
siella pneumoniae (n=8), Pseudomonas aeruginosa (n=5) , and Escherichia coli (n=4). Two strains (7. 41%)
were Gram-positive bacteria, both identified as Sta phylococcus aureus. One fungal strain (3. 70%) was Candida albi-
cans. Conclusion The incidence of postoperative VAP in CHD pediatric patients is high. Pulmonary arterial hypertension,
duration of extracorporeal circulation, emergency surgery, and pulmonary infection are closely related to VAP.

[Key words| congenital heart disease; ventilator-associated pneumonia; children; risk factor

[Yefs B#HI] 2023-03-15
[PEHR A #1983 —) 55 (B L ILIRAA TR M T A Bl 3245 BRI, 32 28 A= 5 o SRR 2 8 B RUHT A LB B 52
GafsfE#]  FAh E-mail: 281224490@qq. com



e 954 = R YL il 24 A 2023 45 8 H A5 22 #4358 ] Chin J Infect Control Vol 22 No 8 Aug 2023

I I AL AH 5% fifi %6 (ventilator-associated pneu-
monia, VAP) & JL# 55 W50 b5 5 8 UL T KA
2t — HUR AR G i UL IR A B K R L
A AL 3 B ) 1 A B g% AL R e AR L
A A, I VAP (1 W DU AT 53 2 1By B o Jek
() B B B A R 2 — S K0 IE 9% (congenital
heart disease, CHD) J& & [ £ & UL (1) 56 K 6156
K CHD & JLAEAT O I TE T ARI097 5 8
FE ) (g BB L TR R T VAP m
—AFERR L RE . BFSTILE CHD RJ5 &4 VAP
JRUIRR: PRI 2R R D T 15 40 » 7T BE A Bl T I R T4 L
ARG KA VAP 1) XU R B I S50 B 05 P /9 1 15
et AT VAP /Y % A= B IR H A 55 R B X
ARERBILWTUG A HEEE L, B R 2L+
FHAE N TFILE CHD RJG &4 VAP KUK %
B 5T B UL I HAFAEAEAS B 00 BORE [ A 42 T
S Jry IR PE. A WF 5T 3k 50 I Ab R T AE W R
(CICU) e RO MR AR J5 & VAP 38 L BF 580
GRS R U0 o A DR 28 AR S g Tt A R AT [l Jost
IIHT S BRIT LB S KA O I AR G &4 VAP il R
R D IEF ARG VAP 1B B 415 I PRAK i

1 XKREFE

1.1 AFExg HE2017 41 A 1 H—2022 4
12 4 31 HAME#M AT LE B pe CICU 17 CHD F
RIBITIE G VAP 1B IL ISR S . 9 A bR
(D2 A CHD L QO 78 D B ANRH T T RIGIT 5
GO ARJGHUME S BT =48 h, HEBRARME: (DT A
FAR R IEAT I M M 1 B8 TR 5 () 4E IR =>18 %5
() A B35 Ty e i B 52

1.2 VAP 4 Wit SH P REES LB 2
il 1 CJL 2 B B 3K A5 1R il R 4 B O % (2010
JO Y% VAP BEAF8 . (1) S8 1 45 HLAGH <
48 h DL HERPUIKE G 48 h LI & 5 (2) LU
TEREREDAEG 3 I O HEBR H A JE 5]k 0 &
SRR AR T s @FME I A0 55 s OB H B 5
PR M AR A2 B S S WA A N 5 IR R R B @
B PR I A A L B R R e AR
SR 5 O fili #4010 W BRI 1 S L
ABL Y BB G KO BT W © T AR
s W A SRR FE 38, AL AHGE RS 80T SR B s D1
UL LG # <100 K /min, 8 > 170 ¥X/min;
Q)ELE B X k& (ED 2 %), LT &P

FF6 1 I OB 0 BAF 22 = 04 Il 3 42 11 ks @ il 1
SEAR 5 () I B A& 73 1) I R v

1.3 VAP Bz ok 8 T A AP CBs B 2% g W I
HIEYWS/T 312—2009 FF &0 Mg 4R VAP B bt
W, P P g SR e A5 BRI 2 4 kAT 3 Sh T AN
I PR B2 26 32 30 B 9 08 kA7 4 25 o B e Jek g 45 3
LU GRS M & E W E VAP 12 # .
L4 s H R B b I R S5
XFA] BE AF AE BE e i g i o 1 AT = W, Xt
CICU e VAP H Frth . s AR S U4 A Bt
H WL VAP g 1 1112 W b AR OC By 45 48 it 109 7%
T RGE PRI U 1~2 k= CICU B
WA AR A A8 L Y R DG By 428 i i v S5 0T AH OC AR
JLB 995 I GRS AT I S R 43T

1.5 itk A RIS B g gy I D 45 B 4K
1 2 BT s 49 45 3 e BCHR 5 B A SPSS 16. 0
GE T X W DS AT Gt o A A B B R R
R EBCR HTR ke g, P<<0. 05 S 2 5 B A 40
T S VAP B 200 L Stata 17,0 3K {4
AT 31 RR (8 & 3 95 Y%l {5 X 8] (CD , P<C0. 05
FIRERA G L,

2 FR

2.1 EAREOL SR AR 677 B, I HLE S
k48 h AF g 2 d~12 2, W1k 334 fi], L& % 343
s AR e JC ARSI ER 53 1] AR SMIE R 624 4] 5 AR Hi T
it P e 442 o], A il R A e 235 ], 20172022
4 CICU FAR B E MR ALEEH HECh 2 546 d, kA4
VAP 51 #|, VAP kN 20.03%0,

2.2 CHD ZILFR RS ARE VAP ZmE 2017
4 CHD # L ARG VAP &k F i 5. N 31. 38%:.
2019.2022 4£ VAP & R 8%, 43 51} 10. 83%,.
10. 45%0, AS[A)4E 0y WP AIL 5 T A8 e e 22 e ge it
RN (7 =1.203,P=0.879), Ll 2017 4 Jg X}
BN AE 0y VAP i 2L AL B 2019 4 VAP &
i H 2 A G F 8 XHMRR K 95%CI 2y 1. 406
(1.152~1.717). P<<0. 05 ], AR KA LK £ H 1Y
TGl L (3 P>0.05), CHD /L4 6 =,
K VAP RIi1E L i3 1,

2.3 CHD ZJ)LKJE VAP & e W E 54 ¥ L
# CHD RJ5 &3 VAP & W R Qi vk 5l 42 1% R
T A S % e i B0 K v e AR SN B B G TR B
CHD T A& XU B %F IE PF 43 (risk adjustment in con-



o E R i 2 AR 2023 4F 8 A5 22 %55 8 ] Chin J Infect Control Vol 22 No 8 Aug 2023 * 955 -

genital heart surgery-1, RACHS-1) ., 2% H 228 a2 T A CHD BILBAR G VAP AR E,
WAL TFAREHITRHR NG R B RARELM  ERBASITFELY P<0.05), L2,
BRI G A I 2l Ik e s 0 T A S B ]G L 21

#x 1 CHD BIJLA @A K VAP LW ol

Table 1 Invasive ventilation and VAP occurrence in CHD pediatric patients

2017 331 2 454 701 28.57 22 31.38

2019 243 2 084 554 26.58 6 10. 83

2021 169 1084 173 15. 96 3 17. 34

At 1383 10 087 2 546 25.24 51 20.03

®2 CHDHEEARGRA VAP KRR R

Table 2 Univariate analysis on postoperative VAP in CHD pediatric patients
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Table 3 Detection of multi drug-resistant pathogens causing

postoperative VAP in CHD pediatric patients
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