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ABSTRACT Objective: To study the pathogenic distribution of ventilator associated pneumonia (VAP) in patients with mechanical
ventilation in intensive care unit (ICU), to analyze its risk factors and build a risk prediction model, so as to provide a theoretical basis for
the prevention of VAP. Methods: The clinical data of 137 patients with mechanical ventilation who were admitted to our ICU from De-
cember 2018 to June 2021 were retrospectively analyzed. They were divided into 30 cases in the VAP group and 107 cases in the
non-VAP group according to whether the occurrence of VAP. The pathogenic distribution of VAP was analyzed, the risk factors of VAP
were analyzed by multivariate Logistic regression, and the risk prediction model was built. Results: Among the 30 patients with VAP, 37
strains of pathogenic bacteria were cultured, included 8 strains of Gram-positive bacteria (21.62%), 28 strains of Gram-negative bacteria
(75.68%), and 1 strain of fungal strain (2.70%). The occurrence of VAP was associated with chronic respiratory diseases, diabetes melli-
tus, disturbance of consciousness, tracheotomy, acid-inhibiting drug use, glucocorticoid use, anemia, hypoproteinemia, hospitalization
days, mechanical ventilation time, age and other factors (P<<0.05). Multivariate Logistic regression analysis showed that hospitalization
days>14 d, disturbance of consciousness, glucocorticoid use and age were independent risk factors for the occurrence of VAP (P<<0.05).
VAP risk prediction model building: PI=1.208 x hospital stay>14 d+1.051x disturbance of consciousness +1.012% glucocorticoid use
+0.044x age -5.907. In the risk prediction model, the ROC area under curve (AUC) of subjects with VAP in patients with mechanical
ventilation in ICU was 0.806. Conclusion: The main pathogens of VAP are Gram-negative bacteria, and the hospitalization days, distur-
bance of consciousness, glucocorticoid use and age are independent risk factors for the occurrence of VAP. The clinical building risk pre-
diction model is helpful to reduce the incidence of VAP.
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Table 1 Distribution ratio of pathogenic bacteria in sputum of patients with VAP

Pathogenic bacteria

Strains(n=37)

Distribution ratio( % )

Gram-positive bacteria
Staphylococcus aureus
Streptococcus pneumoniae
Gram-negative bacteria
Acinetobacter baumannii
Klebsiella pneumoniae
Pseudomonas aeruginosa
Escherichia coli
Burkholderia cepacia
Stenotrophomonas maltop hilia
Actinobacter xyloxide subspecies
Moraxella cataracea
Fungal

Candida albicans

8

5

3

28

21.62

13.51

8.11

75.68

21.62

16.22

10.81

5.41

2.70

2.70

2.70

2.70
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Table 2 Univariate analysis of VAP related factors

General data VAP group(n=30) Non-VAP group(n=107) t/x? P
Gender
Male 18(60.00% ) 55(51.40%) 0.696 0.404
Female 12(40.00% ) 52(48.60% )

Chronic respiratory diseases
Yes 11(36.67%) 19(17.76% ) 4.899 0.027
No 19(63.33%) 88(82.24%)
Diabetes mellitus
Yes 12(40.00% ) 22(20.56% ) 4.745 0.029
No 18(60.00% ) 85(79.44% )

Disturbance of consciousness

Yes 20(66.67% ) 43(40.19%) 6.6014 0.010
No 10(33.33%) 64(59.81%)

Tracheotomy
Yes 7(23.33%) 4(3.74%) 12.183 0.000
No 23(76.67%) 103(96.26% )

Sedative drug use
Yes 23(76.67%) 69(64.49% ) 1.576 0.209
No 7(23.33%) 38(35.51%)
Acid-inhibiting drug use
Yes 24(80.00% ) 62(57.94%) 4.878 0.027
No 6(20.00% ) 45(42.06%)

Glucocorticoid use

Yes 16(53.33%) 32(29.91%) 5.650 0.017
No 14(46.67%) 75(70.09% )
Anemia
Yes 17(56.67%) 36(33.64%) 5.235 0.022
No 13(43.33%) 71(66.36%)
Hypoproteinemia
Yes 20(66.67%) 45(42.06%) 5.691 0.017
No 10(33.33%) 62(57.94%)

Hospitalization days
>14d 24(80.00% ) 60(56.07% ) 5.510 0.019
<14d 6(20.00% ) 47(43.93%)
Mechanical ventilation time (d)
=5d 17(56.67%) 23(21.50%) 14.021 0.000
<5d 13(43.33%) 84(78.50% )

Age(years) 64.97+ 10.80 5542+ 16.33 3.019 0.003
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Table 3 Multifactor Logistic regression analysis of VAP risk factors

Variable Assignment B SE Wald »? P OR(95%CI)
Hospitalization days>14 d No=0, yes=1 1.208 0.565 4.581 0.032 3.348(1.107,10.126)
Disturbance of consciousness No=0, yes=1 1.051 0.502 4382 0.036 2.860(1.069,7.651)
Glucocorticoid use No=0, yes=1 1.012 0.483 4.387 0.036 2.751(1.067,7.091)
Age Measured value 0.044 0.018 6.049 0.014 1.045(1.009,1.082)
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Fig.1 ROC Curve of VAP risk prediction model
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