EZHA 2024 £ 3 A 34 55 3 ] New Medicine, Mar. 2024, VVol.34, No.3

B BE S5 HE XM R R
mERES S RE RS

W#a, K OB, R, RRE

fa PE AR BE Beol WA (I FE 641499)
FHEFTARERZEESR (H)IFHE 641499)
AR ERAZOR (I 641499)
CEETAREREREGER (W) EHE 641499)

[ ?ﬁﬁ% 1 BB 3T EGE B EH S A G M 7YY ( catheter—related bloodstream
infection, CRBSI) MY & 3 A e e A &= . Ak W47 2019 4E7 A 1 H 2
2022 47 H 2 H 7R PH T R R g FORE PSP 27 oD bk B R B R TR
WA H e 5 & A2 WD BBk CRBSI 434 CRBSI 4154 CRBSI 4., %} CRBSI 4 H & 47
PSR AT, [FIET LB ALIG R B RS B, IR A G B AR s A Z R
Logistic [H1F43#H7, BAfAEEZ bl ik A48 5 & CRBSI TR 2, @2l & T
VERRENZE (ROC ) My ddE % & 2E CRBSI U TRINIEE A, 2558 Shgy A\ 4232 b ¥k
B #2034, Hod CRBSI 40 38 7], JE CRBSI 4 255 . 38 {5l CRBSI & # L4
I BRI 52 Bk, e 2% PG PHE T 5 HE 50.009%( 26/52 ), A4 B (R BRI 19.23%( 10/52 )
TR HHEBREE 7.69% (4/52) AE; F2RAMRE S H 44.23% (23/52) , UKBRA R
17.31% (9/52) | Wi R FEEAAFFH 13.46% (7/52) ME; HE G 5.77% (3/52) , ¥
HEEEIRE . CRBSIAAEIE = 60 & G IFMEPRIG . B 7 A I Ik sl 35 A 7 K
FR IR R . B RO PR 25 7 b i 3 TR CRBSI 45 CRBSI 41 BMI,
ABERT APACHE 11 $F43 & % = T CRBSI 41, &A% K T9F CRBSI 41, P {1y
< 0.05, ZHZFE Logistic MIHAZEREIR, Filt= 60 % | & BML, GIFHERE . ABL
f 7 APACHE I13F53 . B HRA MR ER DK N FRIK . BB . R e o wr ks
IR B RN PR 25 EAE R E & CRBSI G R . ROC 43Hr &R, BMI,
ABERE APACHE 11 $F43, B4 34 R8T HAE 3 & 2E CRBSI BB, i T A
392k 0778 0.919, 0.975 (P < 0.05) . £5i HhE B A O F K E 5 CRBSI 1995
IR AL B ORIA R . KGR N2 W, RN CRBSI &4 5414 . BMI, HE
KE . BEMOFRZEXRED], IWRIGI T BN 7 DO,

[KH@im Y FAEERARE; ORIk ES SEMOCHEM ARG W fERPIR

> w -

Pathogenic bacteria distribution and influencing factors of catheter-related
bloodstream infection in severe patients
GUO Yanhong', ZHANG Qin?, ZHONG Qing®, SONG Fenglian*

1. Department of Cardiology, the People's Hospital of Jianyang City, Jianyang 641499, Sichuan

Province, China

DOL: 10.12173/j.issn.1004-5511.202311056
HETH: RATEFFFRMIARE (2017091)
WA RRE, BlEEEN, Email: jiaxu198399@163.com

yxxz.whuznhmedj.com



http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202206009

268 EZF34 2024 £ 3 A& 34 55 3 B New Medicine, Mar. 2024, Vol.34, No.3

2. Department of Intensive Care Unit, the People’s Hospital of Jianyang City; Jianyang 641499, Sichuan
Province, China

3. Department of Science and Education, the People's Hospital of Jianyang City, Jianyang 641499,
Sichuan Province, China

4. Department of Infection Management, the People's Hospital of Jianyang City, Jianyang 641499,
Sichuan Province, China

Corresponding author: SONG Fenglian, Email: jiaxul 98399@163.com

[Abstract] Objective To investigate the pathogenic bacteria distribution and
influencing factors of catheter-related bloodstream infection (CRBSI) in severe patients.
Methods The clinical data of patients who received central venous catheter in the intensive care
unit of the People's Hospital of Jianyang City from July 1, 2019 to July 2, 2022 were retrospectively
analyzed, and the patients were divided into CRBSI group and non-CRBSI group according to
whether they developed central venous CRBSI. The types of pathogens in the CRBSI group were
analyzed, the clinical data of the two groups were compared, and statistically significant variables
were included in multivariate Logistic regression analysis to identify the risk factors for CRBSI
in patients receiving central venous catheters. Finally, a predictive model for the occurrence of
CRBSI in severe patients was constructed through receiver operating characteristic curve (ROC).
Results A total of 293 patients receiving central venous catheterization were included, in which
38 patients in the CRBSI group and 255 patients in the non-CRBSI group. A total of 52 beads
of pathogenic bacteria were detected in 38 patients with CRBSI, among which gram-positive
bacteria accounted for 50.00% (26/52), Staphylococcus aureus 19.23% (10/52), Staphylococcus
epidermidis 7.69% (4/52), gram-negative bacteria accounted for 44.23% (23/52), Escherichia coli
17.31% (9/52), Klebsiella pneumoniae 13.46% (7/52), fungi accounted for 5.77% (3/52), all of
which were Candida albicans. The patients in CRBSI group who were 260 years old, complicated
with diabetes, femoral vein or internal jugular vein, infusion type was intravenous nutrition
solution, and antibiotics were used before catheter placement was significantly higher than that
in non-CRBSI group. BMI and APACHE II score at admission in CRBSI group were significantly
higher than those in non-CRBSI group, and the catheterization time was significantly longer than
that in non-CRBSI group (P<0.05). Multivariate Logistic regression analysis showed that age
260 years old, high BMI, combined diabetes, high APACHE II score at admission, femoral vein
or internal jugular vein placement, long catheter placement time, infusion type of intravenous
nutrition solution, and use of antibiotics before catheter placement were risk factors for CRBSI
in severe patients. ROC analysis confirmed that BMI, APACHE II score at admission and
catheterization time could be used to predict CRBSI in severe patients, and the area under the
curve were 0.778, 0.919, 0.975 (P<0.05). Conclusion The pathogens of CRBSI after central
vein catheterization in severe patients are mainly Staphylococcus aureus and Escherichia
coli. Meanwhile, the occurrence of CRBSI is closely related to age, BMI, catheterization days,

catheterization site and other factors, which should be paid attention to in the treatment process.

[Keywords] Intensive care unit; Central vein catheterization; Catheter-related

bloodstream infection; Pathogenic bacteria; Risk factor
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&1 CRBSIEERERES AW (n, %)
Table 1. Analysis of pathogenic bacteria
distribution in CRBSI patients (1, %)

g I TR RS AL ditk
2 [CPHMEE 26 50.00
AR PRI 10 19.23
R B HHEIRTE 4 7.69
PR ImER 3 5.77
IHERE 3 5.77
M A R T 3 5.77
NG kof2EE) 2 3.85
JE A=A R DA 1 1.92
2 BN A 23 4423
N 7E i) 9 17.31
it 58 S ER AT DA 7 13.46
LR AR PR P 3 5.77
Lok NIl R aes] 2 3.85
AT AP R T 1T 1 1.92
RN AR 1 1.92
FLA 3 5.77
SRERRS7 35 3 5.77

22 HREAZEDH

CRBSI 4H4Fi#y= 60 % . & IFHEIRIG . BT

57 Ay JRE DK B N K L i S B A S SR
BTN AP L S T HE CRBSI
Z0; CRBSI 41 BMI. APiff APACHE I1 143 I 3%
m T AE CRBSI 4L, B 45 I ] f2 2% 4 T3 CRBSI
4 (P <005); WAEMR, GFFmimE. &
JrEmfg . B, SEEL. SESRM. BN
SEWE BRI 2R IG R E (P
> 0.05) , W2,
2.3 % FAZLogistic[E I35 Hr

KRR A g2 B AR mAE N
HAF g, LIJETS A4 CRBSI N AR &, 114
EWKAE, £ £ A& Logistic M IH4 M1 Wox, 4
%= 60% . & BML. & IF0EIRIE. A B i)
APACHE I P43 B 45 BBA Ay JBCi Ik sl 550 1
Pk, BEREA ., WMECEANEIKE SRR, &
BRI H B 259 0 SE 8 & A CRBSI G
BRIz, W 3.
2.4 ROCH#r

B X Z R T A Gt F i T R
2 ROC Z0HPiESE, BMIL, ARER} APACHE II $E453
BRI YRR T EAE B & 2R CRBSI il
itk THEA (AUC) 43512 0778 0.919, 0.975,
H P < 0.05, W4, K1,

®2 EELBELRECRBSIWEREZES (n, %)

Table 2. Univariate analysis of CRBSI in severe patients( n, %)

H= LGk CRBSI4 (n=38) JECRBSIA (=255 ) M PE
P 0.596 0.440
5 176 25 (65.79) 151 (59.22)
o 117 13 (34.21) 104 (40.78)
EWE (%) 40.476 <0.001
<60 206 10 (26.32) 196 (76.86 )
=60 87 28 (73.68) 59 (23.14)
BMI (kg *m™) ~ 24.56 +2.49 22.46 £ 1.65 6.789 <0.001
GBI
W PR 107 20 (52.63) 87 (34.12) 4.890 0.027
e I 148 18 (47.37) 130 (50.98) 0.173 0.678
1= IMLAg 145 19 (50.00) 126 (49.41) 0.005 0.946
ABEEFAPACHE 11343 (43 ) 22.50 +5.06 16.45 £3.27 9.806 <0.001
BE L 9.734 0.008
JRci Ik 99 18 (47.37) 81 (31.76)
B NIk 95 4 (10.53) 91 (35.69)
UMK 99 16 (42.11) 83 (32.55)
BRI (d) 19.22 +3.06 14.18 +1.70 15.041 <0.001

yxxz.whuznhmedj.com



ESFE0 2024 £ 3 B4 34 %% 3# New Medicine, Mar. 2024, Vol.34, No.3 271
232
S 1155 CRBSIZH (n=38) AECRBSIZ] (n=255) thME PH
BIEE 0.138 0.934
P fis 99 13 (34.21) 86 (33.73)
podias 102 14 (36.84) 88 (34.51)
= 92 11 (28.95) 81 (31.76)
Sk 0.380 0.538
E 156 22 (57.89) 134 (52.55)
Ttk 137 16 (42.11) 121 (47.45)
HR ST 5.249 0.022
HIbKE TR 127 23 (60.53) 104 (40.78)
ELBLRIAUN 166 15 (39.47) 151 (59.22)
EEHIN PR 16.493 <0.001
= 149 31 (81.58) 118 (46.27)
i 144 7 (18.42) 137 (53.73)
I 0.491 0.434
P 50 8 (21.05) 42 (16.47)
B 243 30 (78.95) 213 (83.53)
R 0.157 0.692
= 33 5(13.16) 28 (10.98)
R 260 33 (86.84) 227 (89.02)
BHEEI 5.802 0.122
TE R} BRI 138 15 (39.47) 123 (48.24)
JERTE I 91 10 (26.32) 81 (31.76)
SUSFHEIT 43 7 (18.42) 36 (14.12)
oAt 21 6 (15.79) 15 (5.88)

E: KRR ETH, XL SDET,

*x3 EEBE AL ECRBSIHZ E ELogisticlE Y3437

Table 3. Multivariate Logistic regression analysis of CRBSI in severe patients

A= PIE FrifEiR Waldl*{H PH OR (95%CI)

I =60% 1513 0.511 8.781 0.003 4540 (1.669, 12.350)
EBMI 1.286 0.520 6.127 0.013 3.619 (1307, 10.021)
G IR 1.252 0.423 8.757 0.003 3.496 (1.526, 8.009)
BB E APACHE 11 43 0.368 0.121 9.193 0.002 1.445 (1.139, 1.833)
BB A Ay R Ik s P ik 1.048 0.444 5.565 0.018 2.853 (1.194, 6.817)
EA I K 0.492 0.156 9.971 0.002 1.635 (1.205, 2.218)
RS h FkE SRR 0.944 0.310 9.259 0.002 2.569 (1.399, 4.717)
TN P 25 1.779 0.805 4.884 0.027 5.926 (1.223, 28.714)

F4 BMI, ABRTAPACHE 114y, B &R 8N EE £#E % £ CRBSIFIROCH #
Table 4. ROC analysis of BMI, APACHE II score at admission and catheterization time to predict

CRBSI in critically ill patients

Ei=tun AUC (95%CI) PR PfH SR TR FER
BMI 0.778 (0.688, 0.867) 0.046  <0.001 2334kg m> 0711 0.729
ABEHFAPACHE I 343 0.919 (0.862, 0.976) 0.029  <0.001 20.01 4% 0.816 0.906
EAE ] 0.975 (0.954, 0.996) 0.011  <0.001 16.05 d 0.921 0.851
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Figure 1. ROC curve of BMI, APACHE II score at admission and catheterization time predicting CRBSI

in severe patients
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