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Role of Microbiologic Culture Results of Specimens Prior to Onset of
Ventilator-Associated Pneumonia in the Patients Admitted to
Intensive Care Unit

Ji Hye Kim, MD,, Sung-Chul Yoon, MD,, Yu-Mi Lee, M.D,, Ji-Woong Son, MD,, Ph D, Eu-Gene Choi, MD,,
Ph.D,, Moon-dun Na, MD,, PhD,, Sun-dJung Kwon, M D,
Department of Internal Medicine, Konyang University College of Medicine, Daejon, Korea

Background: Patients with ventilator-associated pneumonia (VAP) in intensive care unit (ICU) have a high mortality
rate. The routine surveillance cultures obtained previously or an ATS guideline for hospital-acquired pneumonia
was used in selecting initial antimicrobials. The object of this study was to compare the respiratory samples before
VAP and bronchoalveolar lavage (BAL) culture.

Methods: 54 patients underwent fiberoptic bronchoscopy to obtain BAL samples. We reviewed microbiologic
specimen results of prior respiratory specimens (pre-VAP) and BAL,

Results: Among 51 patients with 54 VAP episodes, 52 microorganisms of pre-VAP and 56 BAL samples were
isolated. Pre-VAP included 21.2% of MRSA, and 32.6% of multidrug resistant-Acinetobacter baumannii (MDR-AB).
BAL samples comprised 25.0% of MRSA, 26.7% of MDR-AB, 14.3% of Stenotrophomonas maltophilia and 3.6%
of Klebsiella pneumonia in order. In pre-VAP samples compared to BAL samples, only 35.2% were identical, In
BAL samples compared to pre-VAP samples obtained in 5 days before the onset of VAP, only 43.6% were identical,
However, among BAL samples compared to pre-VAP samples obtained after more than 5 days, 13.3% were identical
(p=0.037).

Conclusion: Based on these data, pre-VAP samples obtained prior to 5 day onset of VAP may help to predict
the causative microorganisms and to select appropriate initial antimicrobials,
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Table 1, ICU admission characteristics of 51 patients with
54 VAP episodes retrospectively studied for comparing
microorganisms

Characteristics Value
Age, yr* 61.0+17.3
Sex, male 40 (74)
Surgery 22 (40.7)
Medical conditions 32 (59.9)
Indication for mechanical ventilation
Pulmonary disease 31 (57 4)
Neurologic condition 593
Postoperative respiratory failure 119
Drug overdose 12 (22.2)
Miscellaneous 5 (9.3
Antibiotics history
Patients received prior therapy 51/54 (94 4)
Prior therapy, n 148
Glycopepetide SO (20.3)
Anti-pseudomonal penicillin/cephalosporin T 3 (15.5)
Imipenem/Meropenem 1(14.2)
Second/Third-generation cephalosporinT 5 (10.1)
Fluoroguinolone’ 5 (10.1)
Metronidazole/Clindamycin 2 (8.1)
Aminoglycosides 8 (6.4)
Others' 24 (162)
On the day of bronchoalveolar lavage*
Hospital days 19+£32
Days of ICU stay 15+24
Days receiving artificial airway 15+31

FiO» 054+017
Pa0,/FiO, ratio, mm Hg 2035+979

Data are presented as number (%) unless otherwise in-
dicated.

*Data are presented as mean=+SD, TAnti-pseudomonal pen-
icilin/cephalosporin;  Piperacilin/Tazobactam,  Ceftazidime,
Cefepime, *Second/Tl hird-generation cephalosporin; Cefoxitin,
Cefotetan, Ceftriaxone, Cefotaxime, Cefbuperazon, ¥ Fluor-
oquinolone; Ciprofloxacn, Levofloxacin, Moxifloxacin, 10thers;
Clarithromycin, Colistin, Trimethoprim/sulfamethoxazole, Am-
photericin-B,

ICU: intensive care unit; VAP: ventilator-associated pneumonia;
SD: standard deviation,
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Figure 1. Contribution of prior microbiologic respiratory
specimensn to identification of causative microorganisms
in VAP, Black bars correspond to 54 episodes for which
prior respiratory specimen was obtained before VAP
onset, VAP: ventilator-associated pneumonia,
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Table 2, Microbiologic results of BAL fluid and prior respiratory specimens

Microorganisms Pre-VAP BAL p-value
Gram positive bacteria 20 (38.5) 20 (35.7)
Methicilin-resistant Staphylococcus aureus 11 (21.2) 14 (25.0) 0.589"
Coagulase-negative staphylococci 0 (0.0) 1018 NA
Streptococcus preumoniae 1(1.9) 0 (0.0) NA
a-hemopytic streptococci 8 (15.4) 5 (8.9 NA
Gram negative bacteria 32 (61.5) 36 (64.3)
Acinetobacter baumannii 21 (40.4) 20 (35.7) 1.000
MDR-Acinetobacter baumannii® 17 (32.6) 15 (26.7) 0.791*
Klepsiella pneumoniae 3 (5.8 2 (36) NA
ESBL producing Alepsielia pneumoniae 1(1.9 1(1.9) NA
Pseudomonas aeruginosa 3 (5.8 1(1.8) NA
Stenotrophomonas maltophilia 1(1.9) 8 (14.3) 0.016*
Proteus mirabilis 1019 1(1.8 NA
Serratia marcescens 0 (0.0 1(1.8) NA
Burkholderia cepacia 0 (0.0 1(1.8) NA
Miscellaneous 3 (5.8 2 (3.6) NA
Total 52 56

Data are presented as number of isolated pathogen (%) unless otherwise indicated,
*p-value; calculated by McNemar test, Kappa index was statistically significant, TMDR-Acinetobacter baumannii was defined as re-

sistant to all antibiotic agents excluding polymyxin E (colistin),

VAP: ventilator-associated pneumonia; BAL: bronchoalveolar lavage; ESBL: extended-spectrum 3-lactamase; MDR: multidrug

resistant,
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