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ABSTRACT Objective: To investigate the distribution characteristics of bile pathogenic and analysis of drug resistance in patients
with choledocholithiasis. Methods: A total of 160 cases of choledocholithiasis combined with biliary tract infection, who were treated in
the First Affiliated Hospital of Chengdu Medical College from June 2016 to June 2017, were selected as research subjects. All the patients
were treated with retrograde endoscopic cholangiopancreatography (ERCP) and extracted the bile samples and bacterial culture and drug
resistance experiment were conducted, the distribution characteristics and drug resistance of bile pathogens were analyzed. Results:
Among 160 patients, 117 patients (73.13%) were detected pathogenic bacteria, and 130 bacteria were cultured, of which 13 were infected
by two bacteria; there were 95 strains of Gram-negative bacteria (73.08%), 31 strains of Gram-positive bacteria (23.85%), 4 strains of
fungi (3.08%). The first six pathogens from high to low were in turn: escherichia coli, klebsiella pneumoniae, enterobacter cloacae, ente-
rococcus faecium, pseudomonas aeruginosa and Enterococcus faecalis. The resistance rates of Gram-negative bacteria to imipenem,
meropenem, Amikacin, tazobactam, cefepime and three or four generation cephalosporin were lower, the resistance rates to ceftriaxone,
ciprofloxacin, levofloxacin, piperacillin and ampicillin were higher. The resistance rates of Gram positive bacteria to Lakaoning, van-
comycin, linezolid and other were lower, the resistance rates to tetracycline, ciprofloxacin, levofloxacin, clindamycin and ampicillin were
higher. The resistance rates of fungi to ketoconazole, itraconazole and fluconazole were lower, and the resistance rate to amphotericin B
was higher. Conclusion: The main pathogenic bacteria in the bile of patients with choledocholithiasis are Gram-negative bacteria, the sec-
ond is Gram-positive bacteria. The pathogenic bacteria showed different resistance to various antibacterials; therefore, in the clinical
treatment, drugs should be reasonably chosen according to the results of drug sensitivity test.
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Table 1 Distribution characteristics and proportion of 130 strains of pathogenic bacteria

Pathogenic bacteria

Bacterial strain

Proportion of strains(%)

Gram-negative bacteria
Escherichia coli
Klebsiella pneumoniae
Enterobacter cloacae
Pseudomonas aeruginosa
Stenotrophomonas maltophilia
Klebsiella oxytoca
Acinetobacter Bauman
Gram-positive bacteria
Enterococcus faecium
Enterococcus faecalis
Staphylococcus aureus
Enterococcus bird
Streptococcus mitior
Fungi
Candida albicans

Candida vagitis

95
30
21

73.08
23.08
16.15
13.85
9.23
5.38
3.08
231
23.85
10.77
7.69
3.08
1.54
0.77
3.08
1.54
1.54
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Table 2 Analysis of the resistance of major gram-negative bacteria to conventional antibiotics

Escherichia coli(n=30) Klebsiella pneumoniae(n=21) Enterobacter cloacae(n=18)  Pseudomonas aeruginosa(n=12)
Antiseptic ) Drug ) Drug ) Drug . Drug
Drug-resistant Drug-resistant Drug-resistant Drug-resistant
drugs . resistance rate ) resistance rate ) resistance rate . resistance rate
strain % strain %) strain %) strain %
Imipenem 0 0.00 0 0.00 1 5.56 2 16.67
Amikacin 0 0.00 1 4.76 0 0.00 3 25.00
Meropenem 1 3.33 2 9.52 2 11.11 4 33.33
Tazobactam 2 6.67 4 19.05 3 16.67 5 41.67
Cefepime 3 10.00 5 23.81 6 33.33 4 33.33
Ceftazidime 4 13.33 7 33.33 5 27.78 6 50.00
Aztreonam 7 23.33 8 38.10 7 38.89 7 58.33
Gentamicin 12 40.00 9 42.86 6 33.33 8 66.67
Tobramycin 16 53.33 9 4286 8 44.44 8 66.67
Cefuroxime 17 56.67 10 47.62 9 50.00 7 58.33
Cefatriaxone 19 63.33 12 57.14 11 61.11 7 58.33
Ciprofloxacin 20 66.67 7 33.33 12 66.67 4 33.33
Levofloxacin 21 70.00 8 38.10 9 50.00 4 33.33
Piperacillin 25 83.33 18 85.71 16 88.89 10 83.33
Ampicillin 29 86.67 20 95.24 14 77.78 12 100.00
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Table 3 Analysis of the resistance of major gram-positive bacteria to conventional antimicrobial agents

Antiseptic drugs

Enterococcus faecium(n=14)

Enterococcus faecalis(n=10)

Drug-resistant strain Drug resistance rate(%) Drug-resistant strain Drug resistance rate(%)

Teicoplanin 0 0.00 0 0.00
Vancomycin 1 7.14 1 10.00
Linezolid 1 7.14 1 10.00
Gentamicin 4 28.57 3 30.00
Ampicillin 5 35.71 4 40.00
Penicillin G 6 42.86 2 20.00
Tetracycline 7 50.00 4 40.00
Ciprofloxacin 9 64.29 5 50.00
Levofloxacin 10 71.43 6 60.00
Clindamycin 12 85.71 9 90.00
Ampicillin 13 92.86 8 80.00
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Table 4 Analysis of the resistance of fungi to conventional antimicrobial agents

Candida albicans(n=2)

Candida vagitis(n=2)

Antiseptic drugs
Drug-resistant strain

Drug resistance rate(%)

Drug-resistant strain Drug resistance rate(%)

Ketoconazole 0 0.00 0 0.00
Itraconazole 0 0.00 0 0.00
Fluconazol 0 0.00 0 0.00
Nysfungin 1 50.00 1 50.00

Amphotericin B 2 100.00 2 100.00
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