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Nosocomial Infection in Neonatal Intensive Care Unit

Hye Jung Kwon, M.D., So Youn Kim, M.D., Chang Yee Cho, M.D.
Young Youn Choi, M.D., Jong Hee Shin, M.D.” and Soon Pal Suh, M.D.”

Department of Pediatrics, Department of Clinicopathology’, College of Medicine,
Chonnam National University, Kwangju, Korea

Purpose : Neonates in neonatal intensive care units(NICU) have a high risk of acquiring nosoco-
mial infection because of their impaired host defence mechanism and invasive procedures. Noso-
comial infection result in considerable morbidity and mortality among neonates. This study was
carried out to survey both the epidemiology of nosocomial infection in our NICU and the annual
trends of pathogens.

Methods : We retrospectively reviewed culture proven nosocomial infection which occurred in our
NICU from January 1995 to December 1999. The data included clinical characteristics, site of in-
fection, pathogens, and mortality.

Results : Nosocomial infection rates was 9.0 per 100 NICU admissions during the five-year peri-
od. Major sites of infection were bloodstream(32.3%), skin(18.4%), endotracheal tube(17.2%), and
catheter(10.6%). The most common pathogen was S. aureus(29.9%). and the others were coagu-
lase—negative staphylococci(CONS)(14.8%), Enterobacter(12.4%), and Candida(9.0%). During the
five-year period, nosocomial infection rates increased from 9.5 to 11.6 per 100 admissions with the
increase of CONS, Candida, Klebsiella, and Acinetobacter baumannii. The infection rate of S. au-
reus decreased. Multiple episodes of nosocomial infection occurred in 26.1% of all nosocomial in-
fections. Overall bloodstream infection rates were 3.6 per 100 NICU admissions during five years.
CONS(29.1%) and S. aureus(27.1%) were the two most common pathogens. Increasing rates of
bloodstream infection by CONS, Candida, Klebsiella, and Acinetobacter baumannii were observed.
Bloodstream infection related mortality was 11.9%.

Conclusion : The predominant pathogens of nosocomial infection in NICU were S. aureus and
CONS. Bloodstream infection, the most frequent nosocomial infection, should be a major focus of
surveillance and prevention efforts in NICU. (J Korean Pediatr Soc 2002;45:719-726)

Key Words : Nosocomial infection, NICU

M E
A4 20029 1€ 189, +91:20024d 39 9% MAol FF Az IdF FAA MAZ Ao}
ANAA: A&, Aista o sefst Lol st Srelol ool FhAb o s
’ = 3= s he] S o] oG 3271 ¢l
Tel : 062)220-6642 Fax : 062)222-6103 deel AEsel I ]f‘* Sl e EGY
E-mail : yychoi@chonnam.ac.kr Aot = Aol TR Y] AH2 AEA AT



720 ASA 9] 571 ¢ Aol FEAAL] A HA Fo

ole] AEE F7hsh AFHolx AEH Axe Z
e A4 Fha gem, o BgEe W v o
2 of@ Huel At o Bk Ao} FaAAY 7
Qe Agiel B AEAUIE B2 4 2 o
E—H] /KO]' AR E

SO oolAu FHFL WA & don
el sl W3 el R 2A7}

A ol olAok 3 Folth A AAobaelA
Aol 03-1.7%=2 Ml e whwh? axy

P S84 Al 2HEL 1.8-39.8%F th¥aH

B

o 2 o
£ 2

o

B QEdlf? o= n&el A FaAA 3
7, Agte) 22 ARA AY, AFAH A=A, A
Ba) e 5 gud Q9 o8 Qs uy] wE
ot} olo] ArpE Ao} FdAAA AU 7o
R R} Qe WAl WE 2 wg oA B 547
o] Folg dolry] 95 B A7E A Erk

1995 1¥HE 1999 129714 Adoiguy ¢
AAel F3AE P FolES YgeR 3§
gl 95 7|3l {92, 7HEE 2 (catheter), &, &
oo HH Aol A Ajdg o wljek AL Adte)

T NNEAE FHHeR 2ABAL WF A

e

ol B4R BolE F AAY AP AdsL 94
Hom o9 gl Aol FPe] LE Py AT
o3, 8% Pee) wEsh A L AR i

4R AT QowA Fel W P ol BA
93 59 ol FANE AT ASE Pl
% e WF P G AA WY FY mt
AGe] Faol gl A%, JThl] Fm gde Wy
AP FHelWA B4 R AR ALY Y
ale] Q= A Stk AHH dde A F

T}

@ ¥H(umbilical artery catheter, UAC), Alth A=z
(umbilical venous catheter, UVC), A3 T4 A
H(percutaneous central venous catheter, PCVC),

=3t AW (subclavian vein catheter) 2 A

F(jugular vein catheter)®] WIY HAMY SAHo=
o WA el oilEe] FAAE AMES A 7]
B 7, W, g s HFHpd A A ol
A Azbel wE A S0 e A dYsle 7

doz gostgh. 4 ATl W 7Y s &
olrn7] fal &4 AFE <1,000 g, 1,001-1,500 g,
1501-2500 g, >2500 go HFIAN, HAES
g o} 1008 F ol g e S Hols

E| 1t

1.

o

L Zrdel HiE 2 CHAF Etole] AMH =3

1995 1¥€5-E 1999 12€7kA] Aoy
ARl FEAA JYst Fol= F 3671 olH o]
= 199 9] ool 331d1e] #APol U AAE
< ¥4 3ol 100w 9.0 ol AT AT W 3ol
o A FHL 334E4F (meantSD), EA AT
2,040t884 geollew, F 199%W T Holrl 1124
(56.3%) ool7} 878 (43.7%)o.2 Felrt wekth
WA 7S ®Hel Fole 199 F 527(26.1%) 04
ARom F Wi el 408(20.1%), Al WA T

o] 98(4.5%), vl WA ol 38 (1.5%) 1A

2. U zge

A
H

Al e Adae dF el 107#(32.3%)
2 7P wsken, ¥(184%), 71¥Wl F-E(17.2
%), 7HIEI=(10.6%), +(10.0%), AW (6.1%), W
(3.0%), HHFA(24%) woldtk. &4 AT wE
Z4d Bae 24 AT 2500 g olstd delAe &
< Agel 7wk &4 AT 2500 g 2

ol ¥ o] 74 WektH(Table 1).

b

3. EU ol Holw

% 33189 #F7 EEEANeH o ST 176
dl(53.2%), 2% S+ 1253(37.8%), Ht 303
(0.0%) % 7 Fdol 7P ittt dRlweERe
Staphylococcus aureus?t 9981(29.9%)2 7+ &%
o™ coagulase—negative staphylococcus(CONS)
(14.8%), Enterobacter(12.4%), Candida(9.0%) <=°]
At Fdxd A A FHHEHEE S au
reus$t CONS, ¥4} +& S qureus, 713W F5-
B = Enterobacter, 2~W-2 Candida®} enterococci’}
&3l tH(Table 2).

4.

A= A FAAES 49 ol 1008F 19954

958, 1996 8.0%, 1997:d 7.2#, 1998 847,



2okt Al458 A6 E 2002 721

Table 1. Nosocomial Infection by Culture Sites and Birth Weight(g)

Sites =1,000 1,001-1,500 1,501-2,500 >2,500 Total

h n(%) n(%) n(%) n(%) n(%)
Bloodstream 27( 54.0) 26( 30.6) 27( 29.7) 27( 25.7) 107( 32.3)
Skin 1 2.0) 12( 14.1) 17( 18.7) 31( 29.4) 61( 18.4)
Endotracheal tube 6( 12.0) 14( 16.5) 14( 15.4) 23( 22.0) 57( 17.2)
Catheter 8( 16.0) 15( 17.7) 5( 5.5) 7 6.7) 35( 10.6)
Eye discharge 3( 6.0 7( 82) 17( 18.7) 6( 5.7) 33( 10.0)
Urine 4( 8.0) 40 4.7) 5( 5.5) 7 6.7) 20( 6.1)
Stool 0C 0.0) 4 4.7) 40 4.4) 2( 1.9 10C 3.0)
CSF 1C 2.0) 3( 35) 2( 2.2) 2( 1.9 8( 2.4)
Total 50(100.0) 85(100.0) 91(100.0) 105(100.0) 331(100.0)

Table 2. Sites and Organisms of Nosocomial Infection

Organisms Bloodstream Skin End(;:secheal Catheter Eye Urine Stool CSF Total(%)
Gram-positive 176( 53.2)
Staphylococcus aureus 29 30 10 8 13 3 3 3 99( 29.9)
CONS” 31 5 1 8 2 — — 2 49( 14.8)
Enterococci 4 3 — 4 — 5 1 2 19C 5.7)
a ~hemolytic streptococci 3 2 3 — — — — — 3( 24)
Corynebacterium 1 — — — — — — — 1C 0.3)
Gram-negative 125( 37.8)
Enterobacter 8 5 17 2 8 1 — — 41( 12.4)
Pseudomonas species 5 2 7 3 6 — 4 — 27( 8.2)
Acinetobacter baumannii 4 2 9 2 — — — — 17C 5.1)
Klebsiella 8 2 3 1 — 2 — — 16( 4.9)
Escherichia coli — 3 1 1 2 — — 7 2.1)
Other 3 5 5 1 2 1 — - 17C 5.1)
Candida 11 2 1 1 6 2 1 30C 9.0)
Total 107 61 57 35 33 20 10 8 331(100.0)
“coagulase—negative staphylococcus
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Table 3. Annual Trends of Nosocomial Infection Rates” by Organisms

1995 1996 1997 1998 1999
Gram-—positive
Staphylococcus aureus 34 3.6 3.2 15 1.8
Coagulase-negative staphylococcus 1.1 1.2 1.0 1.3 2.0
Enterococci 0.6 0.0 0.7 0.6 0.7
a ~hemolytic streptococci 0.1 0.3 0.0 0.3 04
Gram-negative
Enterobacter 19 0.0 0.7 1.5 1.3
Pseudomonas 0.8 1.7 0.0 0.3 1.0
Acinetobacter baumannii 0.4 0.1 0.3 0.4 1.0
Klebsiella 0.0 0.0 0.1 0.8 1.2
Escherichia coli 0.4 0.0 0.1 0.3 0.1
Candida 0.3 0.7 0.6 0.6 1.7
“Number of nosocomial infection per 100 admissions
Table 4. Bloodstream Infection by Organisms and Birth Weight(g)
<1,000 1,001-1,500 1,501-2,500 >2,500 Total
n(%) n(%) n(%) n(%) n(%)
Gram-positive 63( 63.5)
CONS” 6( 22.3) 6( 23.1) 10( 37.1) 9( 33.3) 31( 29.0)
Staphylococcus aureus 5( 18.5) 3( 11.5) 9( 33.3) 12( 44.5) 29( 27.1)
Enterococci 0C 0.0 2(7.7) 1 3.7) 1 3.7) 4( 3.7)
a ~hemolytic streptococci 2( 74) 0C 0.0 1 3.7) 0C 0.0 3( 2.8)
Other 0C 0.0) 1C 39) 0C 0.0) 0C 0.0 1C 09)
Gram-negative 28( 26.2)
Enterobacter 1C 3.7 3( 11.5) 3(11.1) 1C 37 8( 75)
Klebsiella 4( 14.8) 1C 39) 1C 3.7 20 7.4 8( 7.5)
Pseudomonas species 1 3.7) 3( 11.5) 1 3.7) 0C 0.0 5( 4.7
Acinetobacter baumannii 1 3.7) 3( 11.5) o o 0C 0.0 4( 3.7)
Other 1C 3.7) 1C 39) o o 1C 37 3( 2.8)
Candida 11( 10.3)
Candida parapsilosis 5( 18.5) 2(7.7) o o 0C 0.0 7( 6.6)
Candida albicans 1 3.7) 1 39) 1 3.7) 1 3.7) 4( 3.7)
Total 27(100.0) 26(100.0) 27(100.0) 27(100.0) 107(100.0)
“coagulase—negative staphylococcus
7b FAE Bow AHO® S aqureust A8
2L CONS, Candida, Klebsiella, Acinetobacter bau- a &
mannii= &7}t Table 5). 8% 29y d=x1=
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19961 26.7%, 19979 11.1%, 19981 0%, 19994 T, BAA, cytokine, ol digk So] A F A
11.6%°llem, AJATE S, aureus’t 68=E 7 @ x WS 233 WY AgoR of digh ¥kg
ko ol9 Acinetobacter baumannii, CONS, C TEo] frAaFoe] dx IFE HuE Afksiy Ul
parapsilosis, Saccharomyces?F 131th. Aol F538H7] wliFel Aol Aol HlF
weel A9 $19e) =
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Table 5. Annual Trends of Bloodstream Infection Rates” by Organisms
1995 1996 1997 1998 1999

Gram-—positive

Staphylococcus aureus 1.0 1.0 0.9 04 0.7

Coagulase-negative staphylococcus 0.6 0.6 0.9 0.7 14

Enterococci 0.0 0.0 0.0 0.3 0.2

a ~hemolytic streptococci 0.0 0.3 0.0 0.0 0.1
Gram-negative

Enterobacter 0.3 0.0 0.4 0.0 0.4

Klebsiella 0.0 0.0 0.0 0.4 0.6

Pseudomonas species 0.1 0.0 0.0 0.0 0.5

Acinetobacter baumannii 0.0 0.0 0.1 0.1 0.2
Candida

Candida parapsilosis 0.0 0.1 0.1 0.0 0.6

Candida albicans 0.0 0.1 0.0 0.3 0.1

“Number of nosocomial infection per 100 admissions
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