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ABSTRACT Objective: To analyze the distribution and risk factors of pathogenic bacteria in liver cirrhosis complicated with
pulmonary infection. Methods: 518 patients with liver cirrthosis who were treated in our Hospital from February 2013 to June 2018
were selected. The number of pulmonary infection in all patients was counted. The clinical data of the patients were collected,
including gender, age, etiology, length of stay, with or without invasive operations, with or without ascites, Child-Pugh classification,
with or without upper gastrointestinal bleeding and with or without the combination of basic diseases. The relationship between
pulmonary infection and clinical data was analyzed, the distribution of pathogenic bacteria in patients with liver cirrhosis complicated
with pulmonary infection was also detected, and multivariate logistic regression analysis was used to analyze the risk factors of
pulmonary infection in patients with liver cirrhosis. Results: Among 518 patients with liver cirrhosis, 80 cases had pulmonary infection,
the incidence rate was 15.44%. Univariate analysis showed that gender was not associated with lung infection in patients with cirrhosis
(P>0.05). Age, etiology, length of stay, invasive operations, ascites, Child-Pugh classification, upper gastrointestinal bleeding and
combined basic diseases were all the factors affecting the pulmonary infection in the patients with liver cirrhosis (P<0.05). Multivariate
logistic regression analysis showed that age 2 60 years old, length of stay 2 2 weeks, with invasive operations and ascites, Child-Pugh
classification with C grade, with upper gastrointestinal bleeding and combined basic disease were all risk factors for pulmonary
infection in patients with liver cirrhosis (P<0.05). A total of 93 strains of pathogenic bacteria were detected in sputum samples from 80
patients with liver cirrhosis and pulmonary infection, including gram-negative bacteria with 51 strains, accounting for 54.84%,
gram-positive bacteria with 37 strains, accounting for 39.78%, and fungi with 5 strains, accounting for 5.38%. Conclusion: The main
pathogenic bacteria of liver cirrhosis complicated with pulmonary infection are Gram-positive bacteria and Gram-negative bacteria, and
there are more risk factors for pulmonary infection. In clinically, corresponding preventive measures should be taken according to their
risk factors to reduce the occurrence of pulmonary infection.
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Table 1 Univariate analysis of pulmonary infection in patients with liver cirrhosis

With infection(n=80)

Without infection(n=438)

Clinical data n +* value Pvalue
n n %
Male 320 49 15.31 271 84.69 0.011 0916
Gender
Female 198 31 15.66 167 84.34
=60 years 216 46 21.30 170 78.70 9.717 0.002
Age
<60 years 302 34 11.26 268 88.74
Viral hepatitis 218 43 19.72 175 80.28 5.282 0.022
Etiology Non viral
300 37 12.33 263 87.67
hepatitis
=2 weeks 256 50 19.53 206 80.47 6.475 0.011
Length of stay
<2 weeks 262 30 11.45 232 88.55
Invasive Yes 120 32 26.67 88 73.33 15.063 0.000
operations No 398 48 12.06 350 87.94
Yes 92 25 27.17 67 72.83 11.787 0.001
Ascites
No 426 55 12.91 371 87.09
Child-Pugh C grade 186 38 20.43 148 79.57 5.525 0.019
classification ~ A-B grade 332 42 12.65 290 87.35
Upper Yes 88 20 22.73 68 77.27 4.306 0.038
gastrointestinal
. No 430 60 13.95 370 86.05
bleeding
Combined Yes 90 21 23.33 69 76.67 5.192 0.023
basic diseases No 428 59 13.79 369 86.21
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Table 2 Assignment of independent variables

Influence factors

Assignment

Age
Etiology
Length of stay
Invasive operations
Ascites
Child-Pugh classification
Upper gastrointestinal bleeding

Combined basic diseases

=60 years=1; <60 years=0
Viral hepatitis=1; Non viral hepatitis=0
=2 weeks=1; <2 weeks=0
Yes=1; No=0
Yes=1; No=0
C grade=1; A-B grade=0
Yes=1; No=0

Yes=1; No=0
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Table 3 Multivariate analysis of pulmonary infection in patients with liver cirrhosis

Variable Regression coefficient Standard error Wald * Value P Value OR Value 95%ClI
Age 2 60 years 0.634 0.218 8.458 0.003 1.885 1.229-2.890
Length of stay = 2 weeks 0.657 0.203 10.474 0.001 1.929 1.295-2.871
With invasive operations 1.212 0.529 5.249 0.022 3.360 1.191-9.476
With ascites 0.945 0.432 4.785 0.028 2.572 1.103-5.999
Child-Pugh classification
1.126 0.517 4.743 0.029 3.083 1.119-8.493
with C grade
With upper gastrointestinal
0.837 0.138 36.786 0.000 2.309 1.762-3.026
bleeding
Combined basic disease 0.949 0.318 8.905 0.002 2.583 1.385-4.817
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Table 4 Distribution of pathogenic bacteria in patients with liver cirrhosis complicated with pulmonary infection

Pathogenic bacteria n %
Gram-positive bacteria 39.78 37

Staphylococcus aureus 13 13.98

Staphylococcus epidermidis 12 12.90

Streptococcus pneumoniae 8 8.60

Others 4 430

Gram-negative bacteria 51 54.84

Escherichia coli 15 16.13

Klebsiella pneumoniae 13 13.98

Pseudomonas aeruginosa 10 10.75

Acinetobacter baumannii 10 10.75

Others 3 3.23

Fungi Candida albicans 5 5.38
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