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[Abstract] Objective: To investigate the distribution, drug resistance of pathogens and prognostic risk factors in patients with
positive catheter culture, and to provide pathogenic basis and preventive measures for clinical catheter-related infection. Methods: The
etiological data of patients with positive catheter culture in the First Affiliated Hospital of Nanjing Medical University from 2018 to
2023 were retrospectively analyzed, and the clinical data of the patients with the top three pathogens were collected to analyze the risk
factors affecting the prognosis. Results: The overall positive rate of catheter culture was 14.7% (1 240/8 407). After removing the same
pathogens isolated from the same patient, a total of 1 096 strains of pathogens were isolated from 916 patients, 48.7% of which were
gram-negative bacteria, mainly Klebsiella pneumoniae; Acinetobacter baumannii, and Escherichia coli. Gram-positive bacteria accounted
for 39.2% , mainly Staphylococcus aureus, Staphylococcus epidermidis, and Enterococcus. The resistance rate of Klebsiella pneumoniae to
most antibiotics was higher than that of Escherichia coli. The resistance rate of Acinetobacter baumannii to most cephalosporins and
carbapenems was higher (>85.0% ). The detection rates of methicillin-resistant Staphylococcus aureus and Staphylococcus epidermidis
were 35.6% and 92.2% , respectively. No vancomycin and linezolid resistant Staphylococcus and Enterococcus were detected.

Multivariate analysis showed that male, =65 years old, history of dialysis, combined catheter - associated bloodstream infection and
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tracheal intubation were independent risk factors for prognosis in patients with catheter-associated infection (P < 0.05). Conclusion:

The incidence of catheter-associated infection is high, which needs clinical attention. Continuous monitoring and analysis of etiological

characteristics in the local area can provide theoretical basis for clinical empirical anti-infection treatment.
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Table 1 Positive rates of catheter cultures from 2018 to

2023

Number of Number of Positive
Year cases positive cases rate(%)
2018 863 145 16.8
2019 1249 180 14.4
2020 1533 230 15.0
2021 1629 188 11.5
2022 1531 233 15.2
2023 1602 264 16.5
Total 8407 1240 14.7
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Distribution of Gram-negative bacteria

(534/1 096,48.7%)

B Kledsiella pneumonia

B Acinetobacter baumannii

B Fscherichia coli

B Pseudomonas aeruginosa

B Fnierobacter cloacae

3 Stenotrophomonas maltophilia
B3 Other
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Distribution of Gram-positive bacteria
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B Staphylococcus aureus

B Staphylococcus epidermidis
B3 Enterococcus faecalis

B Fnierococcus faecalis

B Staphylococcus haemolyticus
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B Other

A, B: Distribution of Gram-negative bacteria(A) and Gram-positive bacteria(B) in patients with positive catheter culture.
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Figure 1 Distribution of major pathogens in patients with positive catheter culture
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Table 2 Analysis of drug resistance of main Gram-negative bacilli (%)

Klebsiella pneumoniae  Acinetobacter baumannii  Escherichia Coli  Pseudomonas aeruginosa
Antibacterial agent

(n=146) (n=105) (n=72) (n=57)
Ampicillin - - 93.1 -
Piperacillin 83.1 - 72.2 15.8
Cefoperazone-sulbactam 56.7 74.3 17.8 13.9
Ampicillin-sulbactam 83.1 85.7 65.3 -
Piperacillin-tazobactam 52.7 84.8 5.6 14.0
Cefazolin 85.1 - 84.1 -
Cefuroxime 84.5 - 83.3 -
Ceftazidime 68.9 86.7 50.0 15.8
Ceftriaxone 83.8 88.6 71.8 -
Cefepime 62.2 88.6 36.1 15.8
Cefotetan 49.3 - 9.7 -
Aztreonam 73.0 - 56.9 -
Imipenem 50.7 87.6 5.6 31.6
Meropenem 53.4 87.6 5.6 30.9
Amikacin 26.8 - 8.6 7.0
Gentamicin 55.4 77.1 40.3 10.5
Tobramycin 432 72.8 19.4 7.4
Ciprofloxacin 66.2 87.6 69.4 7.0
Levofloxacin 62.8 78.6 68.1 8.8
Trimethoprim-Sulfamethoxazole 47.6 86.5 47.2 -

-: Natural resistance or no relevant data.
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Table 3 Analysis of drug resistance of main Gram-positive coccus (%)

Staphylococcus aureus — Staphylococcus epidermidis — Enterococcus faecium — Enterococcus faecalis
Antibacterial agent

(n=89) (n=83) (n=65) (n=36)

Penicillin 88.0 98.7 96.9 8.3
Oxacilllin 35.6 92.2 - -
Ampicillin - - 93.8 0
Gentamicin 10.9 12.7 - -
High-level gentamicin - - 37.1 25.7
High-level streptomycin - - 37.1 222
Rifam picin 1.1 7.8 - -
Ciprofloxacin 344 584 954 27.8
Levofloxacin 359 68.4 93.8 27.8
Moxifloxacin 31.1 22.1 - -
Trim ethoprim-sulfam ethoxazole 43 53.2 - -
Clin damycin 44.0 41.8 -

Erythromycin 54.3 70.9 84.6 41.7
Linazolamide 0 0 0 0
Vanconycin 0 0 0 0
Tetracycline 27.1 16.4 36.5 69.7

-: Natural resistance or no relevant data.
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Table 4 Analysis of drug resistance of major fungi
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Table 5 Univariate analysis of prognostic factors in patients with catheter-associated infection [n(%)]
Related factors Death(n=70) Survivor(n=270) X P
Male 58(82.86) 168(62.62) 10.620 0.001
Age = 65 years 36(51.43) 94(34.81) 6.497 0.011
Comorbidity
Hypertension 33(47.14) 94(34.81) 3.610 0.058
Diabetes 18(25.71) 62(22.96) 0.234 0.629
Pancreatitis 4(5.71) 12(4.44) 0.200 0.655
Cardiovascular disease 31(44.29) 66(24.44) 10.733 0.001
Pulmonary infection 32(45.71) 76(28.15) 7.914 0.005
Kidney disease 29(41.43) 80(29.63) 3.553 0.060
Catheter type
Venous catheterization 27(38.57) 74(27.41) 3.318 0.069
Dialysis catheter 20(28.57) 52(19.26) 2.888 0.089
Drainage tube 18(25.71) 109(40.37) 5.103 0.024
Urinary catheter 1(1.43) 15(5.56) 2.111 0.146
Other catheterization 4(5.71) 20(7.41) 0.243 0.622
History of dialysis 24(34.29) 34(12.59) 18.489 <0.001
Number of antibiotics used (=2) 59(84.29) 149(55.19) 19.820 <0.001
Combined with CRBST 41(58.57) 79(29.26) 20914 <0.001
Tracheal intubation 56(80.00) 117(43.33) 29.903 <0.001
Classification of pathogens
Klebsiella pneumoniae 35(50.00) 1114111 1.793 0.181
Acinetobacter baumannii 22(31.43) 83(30.74) 0.012 0912
Staphylococcus aureus 13(18.57) 76(28.15) 2.638 0.104
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Table 6 Multivariate analysis of prognostic factors in

patients with catheter-associated infection

Related factors OR 95%C1 P
Male 3.476 1.630-7.413 0.001
Age = 65 years 0.352 0.179-0.693  0.003
Drainage tube 0.803 0.393-1.642 0.548
Pulmonary infection 0.897 0.468-1.720 0.743
Cardiovascular disease 0.564 0.290-1.096  0.091
Number of antibiotics used(=2) 0.471 0.218-1.017 0.055
Haistory of dialysis 0.405 0.193-0.851 0.017
Combined with CRBSI 0.265 0.135-0.519 <0.001
Tracheal intubation 0.164 0.076-0.352 <0.001
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