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Analysis of risk factors and pathogen distribution of ventilator-associated pneumonia with
different endotracheal intubation access in elderly patients
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Abstract: Objective To analyze the risk factors and the distribution of pathogenic bacteria of ventilator-associated Pneumonia
(VAP) with different endotracheal intubation access in elderly patients, in order to provide evidences for prevention and therapy of
VAP. Methods Clinical data about aged patients (80 years or over) who had received mechanical ventilation over 48 hours from
January 2011 to December 2015 in Chinese PLA General Hospital were retrospectively anayzed. Results Totally 390 cases were
included in this study. Of the 240 patients underwent tracheal intubation, 39 cases were diagnosed as VAP with the incidence of
16.25%; Of the 150 patients underwent tracheotomy, 34 patients had VAP with the incidence of 22.67%. Gram-negative bacteria
were the major pathogens in elderly patients with different mechanical ventilation access, and the preceding three were Pseudomonas
aeruginosa, Acinetobacter baumannii, Stenotrophomonas maltophilia. Logistic regression analysis showed that the risk factors of
VAP for elderly patients with tracheal intubation were COPD (OR=0.234, 95% CI1=0.058-0.936, P=0.040), duration of mechanical
ventilation (OR=5.258, 95% CI= 2.037-13.572, P=0.001), the use of hormone (OR=3.047, 95% CI=1.391-6.673, P=0.005). Number
of combined application of antibacterials was negatively related to the occurrence of VAP for elderly patients with tracheotomy
(OR=0.101, 95% CI=0.013-0.783, P=0.028). Conclusion Gram-negative bacteria were the most common pathogens of VAP. Risk
factors of ventilator-associated pneumonia with different mechanical ventilation access are different.
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Tab.1 Sputum culture pathogens in lower respiratory
tract with different ways of mechanical ventilation (n, %)

Pathogenic bacteria Intubation Tracheotomy
Gram-negative bacteria 59(62.1%) 38(71.7%)
Acinetobacterbaumannii 18(18.9%) 7(13.2%)
Pseudomonas aeruginosa 15 (15.8%) 13(24.5%)
Stenotrophomonasmaltophilia 7(7.4%) 8(15.1%)
Klebsiella pneumonia 7(7.4%) 5(9.4%)
Others 12(12.6%) 5(9.4%)
Fungus 27(28.4%) 8(15.1%)
Blastomycesalbicans 8(8.4%) 5(9.4%)
Candidatropicalis 7(7.4%)
Candida glabrata 6(6.3%)
Others 6(6.3%) 3(5.7%)
Gram—positive coccus 9(9.5%) 7(13.2%)
Staphylococcusaureus 8(8.4%) 6(11.3%)
Enterococcus 1(1.1%) 1(1.9%)
W
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Tab.2 Univariate analysis of risk factors of ventilator associated pneumonia in elderly patients with different ways of

mechanical ventilation

Intubation Tracheotomy
Factors
Case (n) VAP (n, %) Case (n) VAP (n, %)
Hypertension 132 16(12.1) 0.055 109 23(21.1) 0.455
Diabetes 61 8(13.1) 0.442 58 13(22.4) 0.953
COPD 51 3(5.9) 0.024 49 9(18.4) 0.381
Respiratory failure 73 5(6.8) 0.009 66 15(22.7) 0.983
Cardiac dysfunction 72 9(12.5) 0.303 29 5(17.2) 0.437
Cerebral infarction 71 9(12.7) 0.331 75 19(25.3) 0.435
Neoplasm 73 12(16.4) 0.958 54 12(22.2) 0.922
Renal dysfunction 65 6(9.2) 0.072 35 8(22.9) 0.975
Smoking 67 6(9.0) 0.057 49 12(24.5) 0.710
Drinking 33 309.1) 0.230 26 6(23.1) 0.956
Duration of mechanical ventilation ( > 90 d) 33 12(36.4) 0.001 125 31(24.8) 0.163
Disorders ofconsciousness 62 13(21.0) 0.242 40 12(30.0) 0.196
Nutritional status 0.248 0.866

Good 92 13(14.1) 44 10(22.7)

Moderate 98 14(14.3) 89 21(23.6)

Poor 50 12(24.0) 17 3(17.6)
Acid-suppressive agent 150 26(17.3) 0.557 87 19(21.8) 0.776
Sedation 74 13(17.6) 0.712 42 11(26.2) 0.520
Hormone 70 18(25.7) 0.011 30 6(20) 0.697
Number of combined application of antibacterials ( > 3) 31 3(9.7) 0.288 25 1(4) 0.015

x3 BRBEAFREEHFXIFRIEXEMREREZE Logistic @354

Tab. 3 Logistic regression analysis of risk factors for VAP in elderly patients with different ways of mechanical ventilation

Intubation Tracheotomy

Risk factors

OR (95% CI) P OR (95% CI)

Duration of mechanical ventilation ( > 90 d) 0.001 5.258(2.037-13.572)
COPD 0.040 0.234(0.058-0.936)
Hormone 0.005 3.047(1.391-6.673)

Number of combined application of antibacterials( > 3)

0.028 0.101(0.013-0.783)
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