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Analysis of risk factors of central venous catheter-related bloodstream infection
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[ Abstract)] Objective To explore the risk factors for the development of central venous
catheter-related bloodstream infections (CRBSI). Methods The clinical data of patients undergoing
central venous catheterization in The People’s Hospital of Jianyang City from February 2019 to

February 2023 were retrospective and analyzed, and they were divided into CRBSI group and non-
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CRBSI group. Basic data of the two groups were compared. The risk factors for CRBSI were determined
by multivariate Logistic regression analysis. A predictive model for CRBSI patient was construsted
through receiver operating characteristic curves (ROC). Results A total of 304 patients were included,
including 47 (15.46%) in the CRBSI group and 257 (84.54%) in the non-CRBSI group. The age, BMI,
and APACHE II score in the CRBSI group were significantly higher than the non-CRBSI group, and
the catheterization time was significantly longer than the non-CRBSI group. The proportion of diabetes
mellitus, ICU site, internal jugular vein or femoral vein were significantly higher than that in the
non-CRBSI group, and the differences were statistically significant (P<0.05). Multifactor Logistic
analysis indicated that older age [OR=3.067, 95%CI (1.238, 7.598)], high BMI [OR=1.894, 95%CI
(1.215, 2.952)], coexistence of diabetes [OR=1.609, 95%CI (1.129, 2.293)], high APACHE II score
[OR=2.287, 95%CI (1.174, 4.455)], catheterization location in the ICU [OR=4.106, 95%CI (1.600,
10.537)], catheterization site being the internal jugular or femoral vein [OR=3.416, 95%CI (1.583,
7.371)], and prolonged catheterization duration [OR=1.416, 95%CI (1.019, 1.968)] were risk factors
for CRBSI in patients. According to ROC analysis, age, BMI, APACHE II score, catheterization time
and multivariate Logistic regression model were all used for the prediction of CRBSI in patients with
central venous catheterization, and the multivariate Logistic regression model can obtain higher
area under the curve [AUC=0.981, 95%CI(0.967, 0.996)], sensitivity(0.957) and specificity(0.961).
Conclusion The occurrence of CRBSI in patients with central venous catheters is influenced by
factors such as age, BMI, APACHE II score, catheterization site, catheterization site location, and
duration of catheterization. It is important to consider these factors comprehensively, to take timely

and appropriate intervention measures, and to prevent as early as possible in clinical practice.

[Keywords] Central vein placement; Catheter-related bloodstream infection; Risk
factors; Receiver operating characteristic curve
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Table 1. Univariate analysis of CRBSI in patients with central venous catheterization (n, %)

FHIE CRBSIZ (n=47) JECRBSIZ (n=257) th(E PlH
P 0.203 0.652
5 26 (55.32) 133 (51.75)
o 21 (44.68) 124 (48.25)
iy (%) 64.19 +3.21 58.13+2.19 16.092 <0.001
BMI (kg *m™) " 24.15 £2.05 21.84+1.75 8.094 <0.001
G IR
i L 14 (29.79) 68 (26.46) 0.223 0.636
BEIR IS 26 (55.32) 58 (22.57) 21.313 <0.001
1= LG 16 (34.04) 70 (27.24) 0.907 0.341
g P BEL P P 8 (17.02) 50 (19.46) 0.153 0.696
P 5 10 (21.28) 52 (20.23) 0.027 0.871
APACHE T4y (43) ° 1945 £4.11 16.02 = 2.89 6.959 <0.001
A Ml 14.102 0.001
ICU 22 (46.81) 54 (21.01)
JEICU 25 (53.19) 203 (78.99)
BETBAL 12.106 0.001
TP e K I A ik 34 (72.34) 115 (44.75)
IEE T 13 (27.66) 142 (55.25)
EAEIE (d) 2043 +3.19 17.12 +2.55 7.851 <0.001
gl (d) ° 417+1.12 3.99 +0.96 1.151 0.251
EIEE 2.942 0.230
B 9 (19.15) 27 (10.51)
WU 13 (27.66) 85 (33.07)
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Table 2. Multivariate Logistic regression analysis of CRBSI in patients with central venous catheterization

S P41 PrifEiR Wald/ OR (95%CI ) Pl
AR 1.121 0.463 5.862 3.067 (1.238, 7.598) 0.015
BMI 0.639 0.227 7.951 1.894 (1.215, 2.952) 0.005
G A e

E ref.

= 0.476 0.181 6.923 1.609 (1.129, 2.293) 0.009
APACHE II 143 0.827 0.340 5912 2287 (1.174, 4.455) 0.015
L
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ICU 0.238 0.076 9.902 4.106 (1.600, 10.537) 0.002
BT
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TN Kl e R 1.228 0.392 9.800 3.416 (1.583, 7.371) 0.002
BT 0.348 0.168 4.294 1.416 (1.019, 1.968) 0.038
HBOT -52.524 10.086 17.247 - <0.001
E: - RENM,
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Table 3. ROC curve analysis of CRBSI in patients with central venous catheterization

et M FHEF (95%Cl) PR PfH RAEHEEE AU FESEE
AR 0.915 (0.872, 0.957) 0.022 <0.001 59% 0.915 0.750
BMI 0.826 (0.761, 0.890) 0.033 <0.001 kg m” 0702 0.844
B IFHE R 0.664 (0.574, 0.753) 0.046 <0.001 - 0.553 0.774
APACHE 1T ¥4y 0.779 (0.697, 0.861) 0.042 <0.001 1973 0.638 0.836
A Hl A 0.629 (0.537, 0.721) 0.047 0.005 - 0.468 0.790
FCRERE 0.638 (0.555, 0.721) 0.043 0.003 - 0.723 0.553
B I] 0.690 (0.597, 0.793) 0.048 <0.001 18d 0.617 0.672
LR K Logistic[n] T 0.981 (0.967, 0.996) 0.007 <0.001 174.475 0.957 0.961
E: - REM,
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