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Clinical analysis of ventilator-associated pneumonia in patients over 70 years
old after cardiac surgery
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[ Abstract] Objective To explore the risk factors for ventilator-associated pneumonia (VAP) in the patients over 70 years
old after heart surgery and investigate the characteristics of the related etiology so as to guide clinical rational use of
antimicrobial agents. Methods Clinical data of 33 elderly patients (over 70 years old) with the duration of mechanical
ventilation more than 48h after cardiac surgery in our ICU from January 2013 to June 2014 were collected and retrospectively
analyzed. The cohort was assigned into VAP and non-AVP groups, and their clinical data were compared and analyzed to screen
the risk factors of postoperative VAP, pathogenic bacteria and their sensitive drugs. Results In the 33 patients, there were 16
patients having VAP. Univariate analysis showed that significant differences were seen in the scores of Acute Physiology and
Chronic Health Evaluation II (APACHE 1I), aorta blocking time, extracorporeal circulation time, mechanical ventilation
time and length of ICU hospitalization between the VAP and non-VAP groups (P < 0.01). Multivariate analysis indicated that
aorta blocking time and duration of mechanical ventilation were significantly associated with VAP. Among the 19 isolated
strains of pathogenic bacteria, most of them were Gram-negative bacilli (84.2%). Klebsiella pneumoniae and Pseudomonas
aeruginosa were the most common ones. The incidences of Gram-positive cocci and fungi were quite low. The antibacterial
activity of vancomycin was 100% to Gram-positive cocci. Conclusion A variety of risk factors are related to postoperative
VAP in the elderly patients after cardiac surgery. We clinicians should improve surgical skills to shorten the duration of
mechanical ventilation and aortic cross-clamping time and use antimicrobial agents rationally so as to improve the prognosis of
VAP in the elderly after cardiac surgery.
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Table 1 Comparison of basic information between two groups

Item Non-VAP group(n = 17) VAP group(n = 16) P value
Male[n(%)] 10 (58.8) 12 (75.0) 0.465
Age(years, x+s) 746 +3.3 748+3.4 0.847
Hypertension[n(%)] 4 (23.5) 6 (37.5) 0.465
Diabetes[n(%)] 2 (11.8) 5(31.3) 0.225
APACHE I score(x+s) 11.2+2.9 16.6 +5.3 0.001
Preoperative LVEF(%, x+s) 61.0+4.8 57.6+5.2 0.172
Aortic cross-clamping time(min, x+s) 52.2+20.4 77.1+22.9 0.002
CPB time(min, x+s) 86.9+24.5 119.0 £33.1 0.002
Duration of mechanical ventilation(h, x+s) 78.7 +20.7 285.7+222.1 < 0.000
Length of ICU stay(d, x +s) 6.3+1.6 13.9+8.7 0.002
Preoperative albumin(g/L, x*s) 36.3+3.9 37.0+4.2 0.583

VAP: ventilator-associated pneumonia; APACHE 1I : Acute Physiology and Chronic Health Evaluation 1II ; LVEF: left ventricular ejection

fraction; CPB: cardio-pulmonary bypass; ICU: intensive care unit
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Table 2 Multivariate logistic regression analysis results
Variable B SE Wald P value
Aortic cross-clamping time 0.113 0.053 4.586 0.032
Duration of mechanical ventilation 0.072 0.020 12.454 < 0.000
Constant -13.851 4.540 9.308 0.002
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Table 3 Pathogen constituent ratio of sputum from patients with VAP

Pathogen Number Ratio(%)
Gram-positive cocci 2 10.5
Staphylococcus aureus 1 5.3
S. haemolyticus 1 5.3
Gram-negative bacilli 16 84.2
Pseudomonas aeruginosa 5 31.2
Klebsiella pneumoniae 7 43.6
Acinetobacter spp 1 5.3
Serratia marcescens 1 5.3
Escherichia coli 1 5.3
Enterobacter cloacae 1 5.3
Fungi 1 5.3
Candida albicans 1 5.3
Total 19 100.0
VAP: ventilator-associated pneumonia
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Table 4 Resistance of main Gram-negative bacteria to commonly used antibiotics [n(%)]
Antibiotic P. aeruginosa K. pneumoniae Acinetobacter spp  S. marcescens E. coli Ent. cloacae
(n=5) (n=7) (h=1) (n=1) (h=1) (n=1)
Amikacin 0(0.0) 0(0.0) 1 (100.0) 0 (0.0) 0(0.0) 0(0.0)
Amoxicillin/clavulanic acid 5 (100.0) 0 (0.0) 1 (100.0) 0 (0.0) 1 (100.0) 0 (0.0)
Ampicillin/sulbactam 4 (80.0) 5(71.4) 1 (100.0) 0 (0.0) 1 (100.0) 0 (0.0)
Ciprofloxacin 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0)
Meropenem 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Gentamicin 0(0.0) 1(14.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Cefepime 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 1 (100.0) 0(0.0)
Ceftriaxone 5 (100.0) 0(0.0) 0(0.0) 0(0.0) 1 (100.0) 0(0.0)
Ceftazidime 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 1 (100.0) 0(0.0)
Cefoperazone/sulbactam 0(0.0) 3(42.9) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Cefazolin 5 (100.0) 0 (0.0) 1 (100) 1 (100.0) 1 (100.0) 1 (100.0)
Tobramycin 0 (0.0) 2 (28.6) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0)
Imipenem 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Levofloxacin 2 (40.0) 3 (42.9) 0(0.0) 0(0.0) 1 (100.0) 0 (0.0)
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