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ABSTRACT Objective: To investigate the etiological characteristics and risk factors of biliary obstruction complicated with biliary
tract infection, and to analyze relationship between biliary tract infection and liver injury. Methods: The clinical data of 250 patients with
biliary obstruction were analyzed retrospectively. The pathogen distribution of biliary obstruction complicated with biliary tract infection
and the drug resistance of main pathogens were analyzed, and the risk factors of biliary obstruction combined with biliary tract infection
were analyzed. The liver function indicators of each group [aspartate aminotransferase (AST), alanine aminotransferase (ALT),
glutamyltransferase (GGT), direct bilirubin (DBIL)] and liver fibrosis indicators [layered mucin (LN), hyaluronic acid (HA), type III
procollagen (PCIII), type IV collagen (IV-C)] were compared among the groups. Results: In 250 cases of biliary obstruction, 132 cases
were complicated with biliary tract infection, the infection rate was 52.80%. A total of 150 strains of pathogenic bacteria were isolated,
mainly Gram-negative bacteria and Gram-positive bacteria. Streptococcus faecalis had the highest resistance to erythromycin,
Enterococcus faecium had the highest resistance to lincomycin, and the lowest resistance to vancomycin. Escherichia coli and Klebsiella
pneumoniae had the highest resistance to ampicillin, and the lowest resistance to tobramycin. Age2 60 years old, history of biliary
surgery and Child-Pugh score= 11 scores) of liver function were risk factors for biliary obstruction complicated with biliary infection
(P<0.05). The levels of AST, ALT, GGT, DBIL, LN, HA, PCIII and IV-C in the biliary tract infection group were higher than those in the
non-biliary tract infection group and the control group, and those in non-biliary tract infection group were higher than those in control
group (P<0.05). Conclusion: The incidence of biliary obstruction complicated with biliary tract infection is high, and biliary tract
infection will further aggravate liver damage in patients with biliary obstruction. The clinical prevention and treatment should be done
according to its pathogenic characteristics and risk factors.
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Table 1 Distribution of pathogenic bacteria in patients with biliary tract obstruction complicated with biliary tract infection

Classification Name Number of strains Proportion( %)
Gram-positive bacteria 57 38.00
Streptococcus faecalis 24 16.00
Enterococcus faecium 20 13.33
Staphylococcus epidermidis 6 4.00
Others 7 4.67
Gram-negative bacteria 90 60.00
Escherichia coli 46 30.67
klebsiella pneumoniae 21 14.00
Pseudomonas aeruginosa 9 6.00
Enterobacter cloacae 8 533
Others 6 4.00
Fungus 3 2.00
Candida albicans 3 2.00

R2EEFEZAMEMZEES

Table 2 Analysis of drug resistance of main Gram-positive bacteria

Streptococcus faecalis(n=24) Enterococcus faecium(n=20)
Antibiotics
Number of strains Drug resistance (%) Number of strains Drug resistance (%)
Ampicillin 6 25.00 5 25.00
Gentamicin 12 50.00 8 40.00
Lincomycin 9 37.50 14 70.00
Erythromycin 18 75.00 11 55.00
Penicillin 12 50.00 10 50.00
Vancomycin 2 8.33 1 5.00
Ciprofloxacin 12 50.00 8 40.00
Levofloxacin 5 20.83 7 35.00
RIFTEF=AURETMHEES T
Table 3 Analysis of drug resistance of main Gram-negative bacteria
Escherichia coli(n=46) Klebsiella pneumoniae(n=21)
Antibiotics
Number of strains Drug resistance (%) Number of strains Drug resistance (%)

Ampicillin 42 91.30 20 95.24
Ampicillin/sulbactam 24 52.17 8 38.10
Piperacillin 12 26.09 7 33.33
Aztreonam 16 34.78 9 42.86
Tobramycin 8 17.39 3 14.29
Ceftazidime 24 52.17 13 61.90
Cefotaxime 27 58.70 14 66.67
Cefepime 26 56.52 12 57.14
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Table 4 Single factor analysis of biliary tract obstruction complicated with biliary tract infection

Biliary tract infection group Non-biliary tract infection

Total number of cases

Factors (n=132) group(n=118) ¥ P
(n=250) -
n Proportion( % ) n Proportion( % )
Male 138 72 52.17 66 47.83 0.048 0.826
Gender
Female 112 60 53.57 52 46.43
2 60 years old 110 69 62.73 41 37.27 7.768 0.005
Age
<60 years old 140 63 45.00 77 55.00
Tumour 110 65 59.09 45 4091 3.861 0.145
Pathogeny
Stone 72 37 51.39 35 48.61
Occupancy of head of pancreas 68 30 44.12 38 55.88
= 10d 152 76 50.00 76 50.00 1.220 0.269
Course of disease
<10d 98 56 57.14 42 42.86
Location of Low position 143 82 57.34 61 42.66 2767  0.096
obstruction High position 107 50 46.73 57 53.27
Degree of Completeness 56 32 57.14 24 42.86 0.546 0.460
obstruction Incompleteness 194 100 51.55 94 48.45
History of biliary Yes 53 40 75.47 13 24.53 13.872 0.000
tract surgery No 197 92 46.70 105 53.30
Child-Pugh score > 11 scores 58 41 70.69 17 2931 9.698  0.002
of liver function <11 scores 192 91 47.40 101 52.60
Complicated with Yes 169 102 60.36 67 39.64 11.946  0.001
underlying
. No 81 30 37.04 51 62.96
diseases
% 5 REEEM & FABE R & FE & logistic [1A%5 47
Table 5 Multivariate logistic regression analysis of biliary obstruction complicated with biliary tract infection
Variable B SE Wald +” P value OR value 95%C1
Age= 60 years old 1.015 0.349 8.458 0.004 2.759 1.392-5.469
History of biliary tract surgery 1.326 0.393 11.384 0.001 3.766 1.743-8.136
Child-Pugh score of liver function= 11 1.318 0.474 7.732 0.005 3.736 1.475-9.460
* 6 ZAMINEEIEARIL R
Table 6 Comparison of liver function indicators of each group
Non-biliary tract infection Biliary tract infection group
Index Control group(n=50) F P
group(n=118) (n=132)
AST(U/L) 34.52+ 8.65 136.57+ 21.36" 168.94% 31.57"* 513.843 0.000
ALT(U/L) 25.94% 7.68 60.48+ 14.36" 81.71% 20.15" 213.968 0.000
GGT(U/L) 38.93+ 9.48 613.45+ 94.62° 817.26% 134.58* 1262.489 0.000
DBIL(mmol/L) 497+ 1.56 131.59+ 33.26" 161.76% 51.37* 279.150 0.000
LN(ng/mL) 41.36% 7.32 68.31+ 16.98" 83.24% 20.64™* 104.057 0.000
HA(ng/mL) 73.64+ 10.37 234.69+ 59.53% 342.48+ 89.64%* 274.814 0.000
PCIII(ng/mL) 531+ 1.38 9.64+ 1.59° 12.07% 2.76"* 181.713 0.000
IV-C(ng/mL) 34.28+ 5.64 83.16+ 10.35 113.42+ 41.69%* 140.761 0.000

Note: compared with the control group, *P<0.05; compared with the non-biliary tract infection group, *P<0.05.
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