230 - FhHE SIS FTIG PR B 4% B (R TIR) 20234E8 451745 £543Y] Chin J Exp Clin Infect Dis (Electronic Edition), August 2023, Vol.17, No.4

e

e

4

8 100 SR 5 A
e Vo

RAE HE&#F ARA

pand
7

[HZE] B KT OESEHEE R A R AR FE R, W52 WS m—
B I R G IR I PR AREAE , TR O IR AR 2 i i e R AE AR T IR KR . 733 EEN20184E1H
F20214E10 H 15 #BIZE R R 2B 8 AL 5T 22 0T 22 B O I AN RHISCIE I Mt ik e 2 Wkl o 48 A A HE R
O3 EELFET OISR R, 5RO AR AW HERIEEAT L IRCEL, T R
H CELFE A2 [T B R PV B VR A IR g S B — B I R ) SR M R B F IR R, i
VORI R -G S0 sl AE S 300 5, THEPOR ELBCR AR 56, K 7T R0 I T U O PR b k4T 2 I
FLogistic[H 3, AT MAEE LIRS MARELEAENGERIE. SR RN LGS0 EH
55 90815, KAEMBIRGE 18141, WY 50.3% (181/55 908) . It kYL LH 5 Ak i i ok Y28 1) 44
SMEFR (CPB) I (Z=5.031. P=0.001) FAIT-RIKHE (Z=3.830. P=0.001) . ZHEZEI
JERli% & (ECMO) (4 =11.569. P =0.001) . FHIKARERHBA JABP) (4° =30.685. P=
0.001) FIZELM: BB 4LVAIT (CRRT) () =24.761. P =0.001) 3C#F. Sy AL RIE S B
(F=11.661. P=0.001) . HEEIZE (F =4.096. P=0.043) . AHEE (F =4.096. P=0.043)
DL BRSSPI 2 (F° = 13.286. P = 0.001) ZRIEGit%E N, £ K KLogisticl 531 &
I, CPBIFA] (OR=5.031. 95%CI: 1.843~6.798. P < 0.001) FF-ARHfE (OR =1.228. 95%CI:
1.056~1.427. P =0.008) . #ECMO (OR = 4.180. 95%CI: 1.863~9.377. P =0.001) . IABP
(OR = 4.017. 95%CI: 1.572~10.267. P =0.004) FICRRT (OR = 8.586, 95%CI: 2.494~29.560.
P =0.001) #{E. MREGRERTE RS EEE (OR = 15742, 95%CI: 5.699~43.478, P <
0.001) . WEVEEIZE (OR =2.272, 95%CI: 1.057~4.886. P =0.030) . /itf&E % (OR = 4.297,
95%CI: 1.199~15.400. P =0.025) VARELA(EFHBLIEZY (OR = 4.520. 95%CI: 2.154~9.484, P =
0.001) HPNARJG MRS EENGR R R, BRLHRARRRA S S RN EZEEL, ZRE4%
HERE N (Z=238.033, P=0.001) ; ERYHEEFEREARIETS200 (28.7%) , JLBEILHIET 174
(93%) , PIHIRMEZERALITHENL (F=21.935. P=0.001) . MFHEEEYAH D374 (20.4%)
BE R BIMEAT IR, 2881 (15.5%) BE N —HE MR EY, 11661] (64.1%) &
FOR 2 IV AT B R 2 PR BRI TR A s LR H 2 BT 12340k, DABS ST (648k .
27.3%) FffiREEMEE (568K, 23.9%) & W, IR H 2 PHPERR A 1450k, D3R B8 &R0
(69Fk. 47.6%) B . BEEMTERDIR, REEYH S 80— Y B 5 CPBRf ] (¢ =
—4.010. P=0.001) FIFAKA (r=—8532, P=0.001) . J%f3F (F=11.723. P=0.001) K3FhLL
I (F=4618, P=0.032) ZAMEME N EIRTT BYERENBHABEERR (F=11661, P=0.001) .
THEE (F=4.096. P=0.043) . FIZEMRE (F=15174. P=0.001) . ZHHEE (=635, P=
0.012) VLRSS AMEZY (F=13.286. P=0.001) ZFHHEL%E . £HFEKLogistic[H T4
Wrét B Eox, CPBIFIE (OR=4.851. 95%CI: 1.190~1.313, P=0.015) FIT-AREE (OR = 14.764,
95%CI: 1.363~17.264, P =0.014) . Efl3F (OR = 1.257. 95%CI: 1.046~1.510. P =0.015) K
3FLE (OR = 1.006. 95%CI: 1.001~1.012, P =0.032) {@AMEIME NEEE . BESRYG R ERTEH

HEEZ (OR =4.765. 95%CI: 1.770~12.828, P =0.002) . JihEHEZE (OR =7.750. 95%CI:

1.277~4203, P=0.026) . FIZEMEE (OR =3.925. 95%CI: 1.665~9.254, P =0.002) . £5iEHE

DOI: 10.3877/cma.j.issn.1674-1358. 2023. 04. 003

HETH . EEARFEEHESE (No. 81970067)

YEE AL 100029 Jb5, BRI 2 M8 Ak 5 22 DT B B PR 5 fes BEAE [ 22 )
BEEE: K6k, Email: gfzhu6388@sina.com


mailto:gfzhu6388@sina.com

rh RS0 RN A RS 24 35 (HL TR) 20234E8 45175 %5434 Chin J Exp Clin Infect Dis (Electronic Edition), August 2023, Vol.17, No.4

(OR = 1.987. 95%CI: 1.985~3.451. P =0.020) PARERAMHEHAPEZY (OR = 1.466. 95%CI:
1.012~1.976, P =0.012) ¥ RREREG MmEENGRER, HEARS MRERGL S G Bh)
K, ZREFIFEL (Z=—1576, P=0.001) . &5t LIESMER A M7 G PR IR & L7 %
P 2 S5RAPEME AR BE-ANMGE AV RA G, Hr S E8URE A bR & & pisesessg i, ™
MBFETG . FREFREELHAY -SRI, DA O IT SR MR a0 & 2k .
[C8ER) Mty mENEBEEN; FES GRRER; W5

Risk factors of patients with bloodstream infection in cardiac surgery Wu Yuanxing, Ren Jianwei,
Zhu Guangfa. Department of Respiratory and Critical Care Medicine, Beijing Anzhen Hospital, Capital
Medical University, Beijing 100029, China
Corresponding author: Zhu Guangfa, Email: gfzhu6388@sina.com

[ Abstract] Objective To investigate the risk factors of the occurrence of bloodstream infection,
and to analyze the difference of clinical characteristics between multi-bacterial bloodstream infection and
single negative bacteria, to provide evidence for the prevention and treatment of bloodstream infection in
cardiac surgery. Methods Medical records of patients with bloodstream infection in Department of Cardiac
surgery, Beijing Anzhen Hospital, Capital Medical University from January 2018 to October 2021 were
selected to summarize the detection and distribution of pathogens. Non-infection patients were selected with 1 * 1
according to the age and gender of patients in infection group during the same period. The clinical data
of the bloodstream infection group (including the multi-bacterial infection and single infection of Gram-
negative bacteria and Gram-positive bacteria) and the non-infection group were analyzed, respectively. The
measurement data were analyzed by ¢ test or non-parametric test, and the counting data was analyzed by y*
test. The indicators that may affect bloodstream infection were analyzed by multivariate Logistic regression,
the risk factors of bloodstream infection and mixed bloodstream infection were analyzed. Results During
the same period, a total of 55 908 cardiac surgery patients were admitted, and 181 cases with bloodstream
infection, with an infection rate of 0.3% (181/55 908). The results showed that CPB time (Z=5.031, P =0.001)
and operation time (Z = 3.830, P = 0.001), usage of ECMO (* = 11.569, P = 0.001), IABP (y* = 30.685, P =
0.001) and CRRT (y*=24.761, P=0.001), exposure to carbapenems (y° = 11.661, P=0.001), quinolones (= 4.096,
P = 0.043), vancomycin (5° = 4.096, P = 0.043) and combined antibiotics (y*= 13.286, P = 0.001) before
infection were statistically different between infection group and non-infection group. Multivariate Logistic
regression analysis showed that CPB time (OR = 5.031, 95%CI: 1.843-6.798, P < 0.001) and operation time
(OR =1.228, 95%CI: 1.056-1.427, P = 0.008), usage of ECMO (OR = 4.180, 95%CI: 1.863-9.377, P = 0.001),
IABP (OR =4.017, 95%CI: 1.572-10.267, P = 0.004), CRRT (OR = 8.586, 95%CI: 2.494-29.560, P = 0.001),
exposure to carbapenems (OR = 15.742, 95%CI: 5.699-43.478, P < 0.001), quinolones (OR = 2.272, 95%CI:
1.057-4.886, P = 0.030) and vancomycin (OR = 4.297, 95%CI: 1.199-15.400, P = 0.025) and combined
use of antibiotics (OR = 4.520, 95%CI: 2.154-9.484, P = 0.001) before infection were all risk factors of
postoperative bloodstream infection, with statistically significant differences. The total hospital duration
of patients in infection group was significantly longer than that of non-infection group, with significant
difference (Z = 8.033, P = 0.001). There were 52 deaths (28.7%) in infection group and 17 deaths (9.3%) in
non-infecteion group, the mortality rate of the two groups was significantly different (> =21.935, P = 0.001).
Among bloodstream infection group, 37 patients (20.4%) were infected with single Gram-negative bacilli,
28 patients (15.5%) were infected with single Gram-positive cocci, 116 patients (64.1%) were infected with
Gram-negative bacilli and Gram-positive cocci. Total of 234 Gram-negative bacillus strains were detected,
Acinetobacter baumannii (64 strains, 27.3%) and Klebsiella pneumoniae (56 strains, 23.9%) were the most
common pathogens. Total of 145 strains of Gram-positive cocci were detected, among which Staphylococcus
epidermidis (69 strains, 47.6%) was the most common. The results showed that CPB time (+ =—4.010, P =
0.001) and operation time (t =—8.532, P = 0.001), exposure to 3 kinds of invasive endovascular devices (y*=
11.723, P = 0.001) and more than 3 kinds of invasive endovascular devices (;° = 4.618, P = 0.032), exposure
to carbapenems (y* = 11.661, P = 0.001), vancomycin (y* = 4.096, P = 0.043), linezolid (;° = 15.174, P =
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0.001), polycolistin (* = 6.353, P = 0.012) and combined antibiotics (y*= 13.286, P = 0.001) before infection
were significantly different between multi-bacterial bloodstream infection and single negative bacteria group.
Multivariate Logistic regression analysis showed that CPB time (OR = 4.851, 95%CI: 1.190-1.313, P=0.015)
and operation time (OR = 14.764, 95%CI: 1.363-17.264, P = 0.014), exposure to 3 (OR = 1.257, 95%CI:
1.046-1.510, P = 0.015) or more than 3 (OR = 1.006, 95%CI: 1.001-1.012, P = 0.032) invasive endovascular
devices, usage of carbapenems (OR = 4.765, 95%CI: 1.770-12.828, P = 0.002), vancomycin (OR = 7.750,
95%CI: 1.277-4.203, P = 0.026), linezolid (OR = 3.925, 95%CI: 1.665-9.254, P = 0.002), polycolistin (OR =
1.987, 95%CI: 1.985-3.451, P = 0.020) and combined use of antibiotics (OR = 1.466, 95%CI: 1.012-1.976,
P =0.012) before infection were the risk factors of postoperative multi-bacterial bloodstream infection, and
the differences were statistically significant. The length of hospital duration was significantly prolonged after
multi-bacterial bloodstream infection , with significant difference (Z =—1.576, P = 0.001). Conclusions
Bloodstream infection and mixed bloodstream infection of patients with cardiac surgery are mostly
associated with invasive intravascular device implantation and antibiotic exposure, and can lead to prolonged
hospitalization and increased mortality, which seriously affect the prognosis of patients. Therefore, it is

necessary to pay attention to the surgical operation and the rational use of antibiotics to reduce the occurrence

of blood flow infection in cardiac surgery.

[ Key words] Bloodstream infection; Implantation of intravascular devices; Etiology; Risk factors; Prognosis
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IABP [#] (%) ] 33 (28.4) 6 (16.2) 7=2210 0.137*
ECMO [#] (%) ] 11 (9.5) 5 (13.5) 2=0.487 0.485"
CRRT [#] (%) ] 25 (21.6) 5 (13.5) 7=1.150 0.284"
[ A B 20 5 B 2 N M LA N 2 YR YT [B1 (%) ]

27 28 (24.1) 6 (16.2) 7=1.019 0.313"

3 44 (37.9) 3 (8.1 7=11.723 0.001°

3FRLL L 19 (16.4) 1 Q2.7 1=4618 0.032"
BUE AR [ (%) ]

HEME 28 (24.1) 20 (54.1) 7 =11.661 0.001°
LR RA 83 (71.6) 26 (70.3) 2=0.022 0.881°
B- ALK 61 (52.6) 16 (43.2) 2 =0.980 0.322°
W L T 2 6 (5.2) 5 (13.5) ©=2.925 0.087°
VAE 5 75 (64.7) 17 (45.9) 27 =4.096 0.043"
| 2% g g 50 (43.1) 3 (8.1 =15.174 0.001°
E=IIEAN 6 (5.2) 3 (8.1 7=0.437 0.509"
ZHER 2 (1.7) 0 €0.0) — 0.012°
BERT 7 (6.0) 6 (16.2) 1 =3.740 0.053"
A1 H 77 (66.4) 12 (32.4) 7=13.286 0.001°

T¥: CPB: {A4ME, ECMO: {RAMERIA S, IABP: Lk AERFESEA, CRRT: &M EHIEIT:  Pearson KK, *: ML
IERTREE, ©: Fisher’ s Wil Z:

5 RAIR G MR GG R R R 1 2 R Logistic [9 )37 #r

fE R R % PIE S.EAH Wald {4 ORfH 95%CI Pl
CPBFH ] 1.346 0.285 2.438 4851 1.190~1.313 0.015
ER N 2.907 5218 2.230 14.764 1.363~17.264 0.014
[FJ e B 5 P e N P ML P e B YR T

3Fh 0.731 1.285 3.790 1.257 1.046~1.510 0.015

3FEA L 1.597 0.324 5.640 1.006 1.001~1.012 0.032

HEMAE 1.106 0.753 4392 4765 1.770~12.828 0.002
FhER 3.498 0.504 3214 7.750 1.277~4.203 0.026
2 e e 3.289 0.612 3.798 3.925 1.665~9.254 0.002
EZ:0 F 2352 1.287 7.890 1.987 1.985~3.451 0.020
N EZE) ey 4.507 1.246 1.906 1.466 1.012~1.976 0.012

W: CPB: A4MEHR
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21.935, P=0.001) .
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