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Analysis of neonatal sepsis in one neonatal intensive care unit for 6 years
Peter Chun, M.D., Seom Gim Kong, M.D,, Shin Yun Byun, M.D,, Su Eun Park, M.D. and Hyung Du Lee, M.D.

Department of Pediatrics, School of Medicine, Pusan National University, Yangsan, Korea

Purpose : Sepsis is a significant cause of morbidity and mortality in the newborn, particularly in preterm. The objective of
this study was to analyze the incidence rate, causative pathogens and clinical features of neonatal sepsis in one neonatal
intensive care unit (NICU) for 6 years.

Methods : This study was retrospectively performed to review the clinical and laboratory characteristics including sex,
gestational age, birth weight, Apgar score, length of hospitalization, length of total parenteral nutrition, presence of cen-
tral venous catheter, underlying diseases, laboratory findings, microorganisms isolated from blood culture, complications
and mortality in 175 patients between January 2003 and December 2008.

Results : 1) Sepsis was present in 175 of 3,747 infants for 6 years. There were more gram-positive organisms. 2) The
gram-negatives were more prevalent in preterm. There were no significant differences of other clinical features between
two groups. 3) Underlying diseases were found in 73.7%, and the most common disease was cardiovascular disease. The
most common organisms of gram-positives and gram-negatives were methicillin resistant Staphylococcus aureus (MRSA)
and Serratia marcescens. 4) There was statistically significant difference on platelet counts between two groups (P<0.05).
5) Complications were found in 18.3% and septic shock was the most common. MRSA was the most common pathogen
in sepsis with complication. 6) The mortality rate was 7.4%. 7) There were differences in monthly blood stream infec
tion/1,000 patient-days.

Condusion : The studies about the factors that can influence neonatal sepsis will contribute to decrease the infection
rates in NICUs. (Korean J Pediatr 2010;53:495-502)
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Table 1. Annual Rate of Sepsis in NICU
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Table 2. Characteristics of Patients Studied
No. (%) Mean+SD
P -value
G (+) G () G (+) G (=)
Sex
Male 81 (46.3) 16 (9.1 0.3
Female 57 (32.6) 21 (12.0) 0.2
Birth weight (g) 2,358.4+1,012.2 1,643.0+£750.7 0.002
Gestational age (weeks) 351149 31.7£4.7 0.004
Apgar score
Ist min 55+2.3 4.6+£2.0 0.08
5th min 7.7+£1.5 6.5+1.3 0.10
Length of hospitalization (days) 454+37.0 52.7+46.1 0.10
Length of TPN (days) 12.9+£17.0 15.3+154 0.20
Central venous catheter
Yes 81 (46.3) 29 (16.6) 0.43
No 57 (32.6) 8 (4.6 0.32
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Table 3. Underlying Diseases of Patients Studied

No. (%)

Cardiovasular disease 53 (41.1)
Patent ductus arteriosus 27
Ventricular septal defect 10
Atrial septal defect 6
Tetra of Fallot 4
Transposition of great arteries 4
Coarctation of aorta 2

Respiratory disease 40 (31.0)
Respiratory distress syndrome 32
Bronchopulmonary dysplasia 6
Persistent pulmonary hypertension 2

Gastrointestinal disease 19 (14.7)
Necrotizing enterocolitis 7
Gastroesophageal reflux disease 3
Hirschsprung's disease 3
Esophageal atresia 2
Imperforated anus 4

Neurologic disease 17 (13.2)
Neonatal seizure 6
Intraventricular hemorrhage 6
Periventricular leukomalacia 3
Brain abscess 1
Meningomyelocele 1

Total 129 (73.7)

Analysis of neonatal sepsis in one neonatal intensive care unit for 6 years

uebskth 417 A3k 179 (13.2%) 01903 Aot AR ¥} ¥4
Y E3o] A7 6% 7P 2 WIEE HItH(Table 3).
wWekd 75 5 339 TFES methicillin resistant Staphy-
lococcus aureus (MRSA) 507 (28.6%), S. epidermidis 41
(22.4%), Coagulase negative Staphylococcus (CNS) 23
(13.1%), Staphylococcus hominis (S. hominis) 1078 (5.7
%), Staphylococcus haemolyticus (S. haemolyticus) 5% (2.8
%), Enterococcus faecalis 6% (3.4%), Enterococcus faecium
3HA.7%) 013, IFSAT> S, marcescens 147 (8.0%),
Klebsiella pneumoniae (K. pneumoniae) 1078 (5.7%), En-
terobacter cloacae 83 (4.6%), Pseudomonas aeruginosa (P.
aeruginosa) 5 (2.8%) 2.2 MRSA7} 7}g @3tt}(Table 4).
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o
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Table 4. Microorganisms Isolated from Neonatal Sepsis

No. (%)
Gram—positive organisms 138 (78.9)
Staphylococci
MRSA 50 (28.6)
Staphylococcus epidermidis 41 (22.4)
CNS 23 (13.1D)
Staphylococcus hominis 10 (5.7
Staphylococcus haemolyticus 5 (2.8
Enterococci
Enterococcus faecalis 6 (3.4
Enterococcus faecium 3 (L7
Gram—negative organisms 37 (21.1)
Serratiae marcescens 14 (8.0
Klebsiella pneumoniae 10 (5.7
Enterobacter cloacae 8 (4.6
Pseudomonas aeruginosa 5(28
Total 175

Table 5. Comparison of Laboratory Data between Two Groups

G (+) G () P —value

WBC (/uL) 10,033+7,344 9,572+8,586 0.14
Hb (g/dL) 12.1+3.0 11.2+2.3 0.86
Hct (%) 34.4+79 32.9+6.1 0.83
Platelet (/uL) 268,000+152,000 131,000£88,000  0.004
CRP (mg/dL) 2.8+1.8 4.7+4.4 0.21
AST (IU/L) 39.0£36.5 51.2+40.1 0.75
ALT (IU/L) 23.3+19.1 16.6+13.6 0.39
Total bilirubin 5.3+4.1 40%3.3 0.77

(mg/dL)
Direct bilirubin 0.8+£0.5 0.6+0.3 0.57

(mg/dL)

Data are expressed as Mean+SD
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23.3£19.1 TU/L$} 51.2440.1/16.6+13.6 TU/LE e,
TR/ A e e a8 Tt 08 S tollA
Z}7} 5.344.1/0.840.5 mg/dL9} 4.0+3.3/0.6+0.3 mg/dLE
et 5 3t f-2)8 Zfoli= ¢litk(Table 5).
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Table 6. Complications Associated with Neonatal Sepsis

G (+#) G (=) Total %) P-value

Septic shock 11 5 16 (50.0) 0.53
Pneumonia 5 2 7 (21.9) 0.45
Meningitis 4 2 6 (18.8) 020
Persistant bacteremia 2 0 2 (6.3) 0.10
Endocarditis 1 0 1 3.1 0.23
Total 32

Table 7. Complication Rate according to Isolated Microorga-
nisms

No. (%)
Gr (+) MRSA 16 (50.0)
(n=138)  Staphylococcus epidermidis 4 (12.5)
CNS 3 (9.4
Enterococcus 1 (3D
Gr (=) Klebsiella pneumoniae 4 (12.5)
(n=37)  Serratia marcescens 3(9.4
Pseudomonas aeruginosa 1 (3D

Total 32

Table 8. Mortality according to Isolated Microorganisms

No. (%)

Gr (+) MRSA 6 9 (6.5)
(n=138) CNS 3

Gr (=) Serratia marcescens 2 4 (10.8)
(n=37) Pseudomonas aeruginosa 1
Klebsiella pneumoniae 1

N
=
o

4 Adierade w5 a7k gl AR RGO MRSA7F
AAo]tH(Table 6). F=3F HET WAyl oigh 737 Fda
% 297 Aol lSltk(Table 6). Y dE F9 S o)

WS WIEE MRSA 169 (50.0%), S. epidermidis 47 (12.5
%), K. pneumoniae 478 (12.5%), CNS 3'8(9.4%), S. marce-
scence 3% (9.4%), Enterococcus 178 (3.1%) % P. aerugi-
nosa 174 (3.1%) ¢t (Table 7).
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Fig. 1. Annual and monthly blood stream infection/1,000 patient—
days . Blood stream infection/1,000 patient—days=number of blood
stream infection/(patient—days X 1,000).
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