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Clinical Features and Outcomes of Ventilator-Associated Pneumonia

in Neonatal Intensive Care Unit Patients

Jae Hyun Park, M.D., Chun Soo Kim, M.D. and Sang Lak Lee, M.D.

Department of Pediatrics, Keimyung University School of Medicine, Daegu, Korea

Purpose : This study was undertaken to investigate clinical features and outcomes of ventilator-
associated pneumonia (VAP) in neonatal intensive care unit (NICU) patients.
Methods : Retrospective analysis of medical records was conducted on 176 patients who were
ventilated with endotracheal intubation for 48 hours and over in a NICU over a 3-year period

(2005~2007).

Results : There were 29 episodes of VAP (16.5%). The main pathogens were Gram-negative bacilli
(69%). Patients with VAP had a higher incidence of sepsis (58.6% vs. 34.7%) and bronchopulmonay
dysplasia (65.5% vs. 23.1%), and had prolonged duration of hospital stay (median: 86 days vs. 39
days), and also showed higher mortality (41.3% vs. 23.8%). By logistic regression analysis, there
were two independent-predicting factors for VAP: reintubation of endotracheal tube (OR: 9.3, 95%
CI: 2.2~40.1) and patent ductus arteriosus (OR: 2.7, 95% CI: 1.1~7.2).
Conclusion : VAP was associated with poor clinical courses and outcomes in NICU patients, and
reintubation of endotracheal tube and patent ductus arteriosus may be risk factors of this infection.
Additional studies are necessary to make interventions for preventing VAP in mechanically ventil-

ated neonates.
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Table 1. Characteristics of Study Population
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Table 2. Clinical Symptoms and Laboratory Charac-
teristics of VAP

Total
population
(n=29; %)
Clinical symptom

Worsening gas exchange* 25 (86.2)
Increased respiratory secretions’ 22 (75.9)
Abnormal lung sounds’ 21 (72.4)
Worsening respiratory difficulties’ 18 (62.1)
Tachycardia 12 (41.4)
Bradycardia 7 (24.1)
Fever (>387) 7 (24.1)

Laboratory Characteristics
Purulent endotracheal aspirates' 22 (75.9)
Leukocytosis (>15,000/mm?) 14 (48.3)
Leukopenia (<4,000/mm?) 5(17.2)

Abbreviation : VAP,
monia

*Defined as O, desaturation, increased O, re-
quirement or increased ventilator demand
"Defined as level necessitating suction through
endotracheal tube

*Defined as wheezing, rales or ronchi

‘Defined as apnea, tachypnea (>75 breaths
per minute in premature infants at <37 weeks
gestational age and until the 40th weeks; >60
breaths per minute in other infants) or refraction
of chest

'Defined as =25 neutrophils and <10 squa-
mous epithelial cells per low power field (x100)

ventilator-associated pneu-

Factors VAP (n=29; %) Conftrol (n=147; %) P value
Gestational Age (weeks) 0.121
<30 19 (65.5) 74 (50.3)
31~36 7 (24.1) 48 (32.7)
>37 3 (10.4) 25 (17.0)
Birth Weight (9) 0.072
<1,499 22 (75.8) 84 (57.1)
1,500~2,500 4 (13.8) 42 (28.6)
>2,501 3 (10.4) 19 (14.3)
Sex 0.701
Male 17 (58.6) 75 (51.0)
Female 12 (41.4) 72 (49.0)
Apgar Score
1 min. (median [range] ; d) 5 (1~7) 5 (1~7) 0.383
5 min. (median [range] ; d) 7 (3~8) 7 (2~8) 0.842

Abbreviation :

VAP, ventilator-associated pneumonia
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Table 3. Microorganisms Isolated from Respiratory
Secretions of VAP

Microorganisms Total population

(n=29; %)

Gram (-) bacilli 20 (69.0)
Pseudomonas aeruginosa 10 (34.5)
Klebsiella pneumoniae 4 (13.8)
Acinetobacter species 2 (6.9)
Enterobacter species 2 (6.9)
Citrobacter species 1 (3.5
Escherichia coli 1 (3.5)
Gram (+) cocci 9 (31.0)
Staphylococcus aureus 4 (13.8)
Enterococcus 3 (10.3)
a-streptococcus 1 (3.5
Staphylococcus hemolyticus 1 (3.5

Abbreviation : VAP, ventilator-associated pneu-
monia

— Clinical Features and Outcomes of VAP in NICU Patients —
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Table 4. Comparison of Underlying Diseases for Mechanical Ventilation Therapy

Factors VAP (n=29; %) Control (n=147; %) P value
Respiratory distress syndrome 25 (86.2) 122 (83.0) 0.579
Patent ductus arteriosus 15 (51.7) 28 (19.1) 0.000
Pneumothorax 8 (27.6) 24 (16.3) 0.151
Pulmonary hemorrhage 6 (20.7) 18 (12.3) 0.088
Aspiration syndrome 2 (6.9) 13 ( 8.8) 0.489
Perinatal asphyxia 2 (6.9) 7 ( 4.8) 0.454
Genetic diseases* 2 (6.9) 4 (27) 0.257
Persistent pulmonary hypertension 2 (6.9) 11 (7.5 0.636
Surgical diseases 2 (6.9) 8 ( 5.4) 0.514
Congenital heart diseases 1 (3.5 4 (27) 0.598

Abbreviation : VAP, ventilator-associated pneumonia

*Defined as chromosomal abnormalities, multiple congenital anomalies or congenital metabolic disorders
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Factors VAP (n=29; %) Control (n=147; %) P value
Medication
H, receptor blockers 25 (86.2) 82 (55.8) 0.532
Indomethacin 18 (62.1) 66 (44.9) 0.091
Dexamethasone 16 (55.2) 41 (27.9) 0.004
Sedatives 5 (17.2) 20 (13.6) 0.236
Procedures
Cenfral venous catheterization 26 (89.7) 97 (66.0) 0.011
Parenteral nutrition 26 (89.7) 90 (61.2) 0.003
Reintubation 25 (86.2) 50 (34.0) 0.000
Transfusion 21 (72.4) 83 (56.5) 0.110
Frequent endotracheal suctioning* 14 (48.3) 37 (25.2) 0.012
Abbreviation : VAP, ventilator-associated pneumonia
*Defined as >8/day
Table 6. Multiple Logistic Regression Analysis
Factors B-coefficient OR (95% Cl) P value
Reintubation 2.234 9.3 (2.2~40.1) 0.003
Patent ductus arteriosus 1.006 2.7 (1.1~7.2) 0.042
Frequent endotracheal suctioning - - 0.196
Dexamethasone - 0.445
Parenteral nutrition - - 0.791
Central venous catheterization - - 0.800
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Table 7. Comparison of Hospital Courses and Outcomes

Factors VAP (n=29; %) Control (n=147; %) P value
Hospital Courses (median; d)
Duration of infubation 48 (10~118) 7 (3~48) 0.000
NICU stay 76 (10~135) 16 (3~94) 0.000
Hospital stay 86 (10~164) 39 (3~146) 0.000
Outcomes (%)
Bronchopulmonary dysplasia 19 (65.5) 34 (23.1) 0.000
Sepsis 17 (58.6) 51 (34.7) 0.016
Retinopathy of prematurity* 6 (20.7) 21 (14.3) 0.267
Necrotizing enterocolitis’ 5 (17.2) 19 (12.9) 0.357
Death 12 (41.3) 35 (23.8) 0.041

Abbreviation : VAP, ventilator-associated pneumonia; NICU, neonatal intensive care unit
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