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Ventilator-Associated Pneumonia in Neonatal Intensive Care Unit :

Clinical Manifestations, Ddiagnostic Availability of
Endotracheal Tip Culture

Nam Young Kim, M.D., Tae Jung Sung, M.D., Seon Hee Shin, M.D.
Sung Koo Kim, M.D., Kon Hee Lee, M.D. and Hae Sun Yoon, M.D.

Department of Pediatrics, Kangnam Sacred Heart Hospital,
College of Medicine, Hallym University, Seoul, Korea

Purpose : The incidence of mortality associated with respiratory difficulties is decreasing
nowadays contributed to the development of neonatology. However, complications associated
with mechanical ventilator are increasing. This study is to determine clinical manifestations,
diagnositc availability of the endotracheal tip culture in patients with Ventilator-Associated
Pneumonia(VAP) in neonatal intensive care unit(NICU).

Methods : A retrospective analysis of 50 neonates who were admitted to the NICU of
Kangnam Sacred Heart Hospital and had given mechanical ventilator from 1 January 2000 to
30 June 2003. VAP group defined as neonates who had pneumonia with mechanical venti-
lation longer than 48 hours. They were classified into VAP group(n=13) and control group
(n=37) and the prevalence, microorganisms cultured from the endotracheal tube tip and risk
factors were investigated.

Results : The prevalence of VAP was 26.0%(n=13) and the most dominant microorgan-
ism cultured in our NICU was methicillin-resistant coagulase negative staphylococcus(MR-
CNS) in 4 cases. Other microorganisms were Pseudomonas, Enterobacter, methicillin-resistant
Staphylococcus aureus(MRSA) and Klebsiella. Gestational age, birth weight, Apgar score, res-
piratory distress syndrome, retinopathy of prematurity, bronchopulmonary dysplasia, sepsis, re-
nal failure, pulmonary hemorrhage, pneumothorax were not different significantly between
two groups except intraventricular hemorrhage(P<0.001) and patent ductus arteriosus(P<0.05).
Duration of hospital stay and mortality rate were also not different significantly.

Conclusion : VAP occurred at a significant rate among mechanically ventilated NICU

patients. Despite of limitation of encotracheal tip culture, the most common microorganism
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was MR-CNS. We should be aware of occurrence of VAP in NICU neonate who were with

mechanical ventilator and should treat with great care.

Key Words : Ventilator-associated pneumonia, Neonatal intensive care unit(NICU), En-

dotracheal tube tip culture
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Table 1. Patient Characteristics : Demographic Data

Means +2SD Total(n=50) VAP (n=13) Control (n=37) P value
Gestational age(weeks) 30.0£3.8 309*3.6 30.4+3.9 NST
<37 weeks(%) 47(94.0) 13(100) 34(91.9) NSt
>37 weeks(%) 3( 6.0) 0(0.0) 3( 8.1) NSt
Body weight(g) 1,682.8 £877.9 1,866.9+1,037.8 1,618.1£820.7 NSt
Sex ratio (M : F) 1:0.67 1:0.67 1:0.64 NS’
Apgar 1 min 45+3.1 4.0£3.3 47£3.1 NSt
Apgar 5 min 62+29 55%29 6.4£29 NSt

“VAP : Patients with ventilator-associate pneumonia, "NS : Statistically non significant
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Table 2. Comparison of Underlying Disease
between Ventilator-Associated Pneumonia and
Control

VAP"  Control P
(%) (%) value
®=13) (n=37)
RDS’ 10(76.9) 28(75.6) NST
IVH'"(>grade I) 7(53.8) 2(4.0)
Sepsis 430.8) 7(18.9) NSt
ROPY 323.1) 3(8.1) Nst
PDA™ 323.1) 1(27) =
Pulmonary hemorrhage 1( 7.7) 1( 2.7) Nst
ARF'T 0( 0.0) 3(8.1) Nst
Air leak syndrome 0( 0.0) 1(27) NSt

*P value <0.05, "VAP : Patients with ventilator-as-
sociate pneumonia, NS : Statistically non signifi-
cant, 'RDS : Respiratory distress syndrome, 'TVH:
Intraventricular hemorrhage T ROP : Retinopathy
of prematurity, “PDA : Patent ductus arteriosus,
TARF: Acute renal failure
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(25.0%), P. aeruginosa 2#)(16.7%), methicillin-resis-
tant Staphylococcus aureusMRSA) 1#(8.3%), Aci-
18(83%) L2]aL Klebsiella
pneumoniae 1¥1(8.3%)%t}t. VAP7} XlelxEl Zoll&=
AE A F 70 AR AR e Az o
$& ul= MRSA 104 FYTF7E vl
W15 & oA S Wl i FEE 29
th. MRSAZ} wioksl 1elloll i Solufokol % o
2] MRSA7} wjeks]9l o MR-CNS 4a|¢} E. clo-
acae 3%, P. aeruginosaol|A]= Gl nljokol|A] o]
ApebA] okgk

ol = 128(32.4%)0l14] o] wikE] %L
| MR-CNS 52(13.5%), MRSA 2#(5.4%), A. bau-
manii 18)(2.7%), P. aeruginosa 1#2.7%), K. pneu-
moniae 1¥|(2.7%), Burcholderia cephacia 1#2.7%),
@ -hemolytic streptococcus 121](2.7%)7} wi<k=] it}
(Table 3).

netobacter baumanii

Table 3. Microorganisms Cultured from Endo-
tracheal Tip

VAP (%) Control(%)

Microorganisms (n=12) (n=12)
MR-CNS' 4(33.3) 5(41.7)
Enterobacter cloacae 3(25.0) 0

Pseudomonas aeruginosa 2(16.7) 1( 8.3)
MRSA* 1( 8.3 2(16.7)
Acinetobacter baumanii 1( 8.3) 1( 8.3)
Klebsiella pneumoniae 1( 8.3) 1( 8.3)
Burcholderia cephacia 0 1( 8.3)
a -hemolytic streptococcus 0 1( 8.3)

“VAP : Patients with ventilator-associate pneumo-
nia, "MR-CNS: Meth1c1111n resistant coagulase-neg-
FMRSA : Methicillin-resistant

ative Staphylococci,
Staphylococcus aureus
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Table 4. Hospital Courses

Duration(days) VAP (n=13) Control(n=37) P value

Hospital stay(means) 44.5+30.8 35.84+33.9 NS T
median(range) 35(12~16) 23(3~125)

Mechanical ventilation(means) 25.81t25.1 18.84+20.2 +
median(range) 192 ~86) 8(2~68) NS

Expire(%) 16(43.2) NS

"VAP : Patients with ventilator-associate pneumonia, "NS : Statistically non significant
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