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An Experience in Successful Infection Control against Extended Spectrum
Beta Lactamase (ESBL) - Producing Klebsiella pneumoniae Outbreak
in a Neonatal Intensive Care Unit
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Purpose: To describe successful control of outbreak of ESBL producing K. pneumoniae in neonatal intensive care
unit. Methods: The 9 K. pneumoniae isolated from blood (7), urine (1), eye discharge (1) culture. The 5 cases with
blood isolated were all occurred in infants with less than 1,500 g body weight. Intervention activities included hand
hygiene, using maximal sterile barrier precaution during central venous catheter insertion, monitoring of medical
staff's performance of the contact precaution guidelines, and regular environmental cleaning and incubator
disinfection. Especially, our study found the serious problem that the omnibed™ incubators are not replaced regu-
larly to minimize intervention for very low birth weight infants. Results: It was recommended to replace a used
omnibed™ incubator with an antiseptic one every week. Before the implementation of infection control, K. pneumo-
niae infection rate 6.29 per 1,000 patient-days. After the implementation, 2.02 per 1,000 patient-days January
2011 and 0 infection after February 2011. Conclusion: Our study demonstrates the importance of hand hygiene,
aseptic technique, isolation precaution and environmental cleaning and disinfection of medical equipment.
Especially, this outbreak was controlled by emphasizing the control of incubator as environmental reservoirs using

for premature baby.
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2] sl}ot}(Bush, Jacoby, & Medeiros; 1995, Tokatlidou
et al., 2008). &3}, o|2|3t dF+ T JA A5E
o}7| XA AbdEo] $7VelA PrhApisarnthanarak et al,,
2007). 53], o] #-& Aot o] sl o} FollA 7]
37 e WA o] "ok F, A H o5 Xl
o3t HE 717 Foll A3 2 7Fs Aol =2 Aot 5
AL ofA Fe A == 733Fo] glek(Jin, Kim, Hur, & Kang,
2000).

AAT Aot F2 YA 5 AL 3= Aol dAbd
o] -9 53], ez Aol Bl 7hs g o] =k, AlAole] 9
Aol Holx] 9ls W ol Z44E AF717o A 2 A
A7t A 5o = #|3Feo] Holx] lo] AbgE H B
7+de] o]3kg o] Z7hEr(Newby, 2008). AAo}53kA14
oA Hezkde] Fag AR E JErizt, &4 Al Al
%, 718 W A REG AR SR =8, 39, JYR S =
A, ARolEEA Soto] B Ax, & 2 Y
A o] 7] Fof Folot. AAolEEAtdela 2 ¢H 7]
Toll 23+ A4 K. pneumoniae 7FQe] @A o] 2l=ol| 4
Z= B yEo] g9l=dH 2= ESBL X K. pneuno-
niaedl] 23+ HUZF Pol solvh= FAloek(in et al., 2000).
w3}, ESBL A4 K. pneumoniaes= 7H98 AR HE
A U ARl oJa F2 At 7hssivia deA ok
(Apisarnthanarak et al., 2007).
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nize RG] FAE 57X 2010 49 173¢]
ESBL A4 K. pneumoniael Z+4E 2Aote] 779
AlRFo &2 9ollA 114l 24 371 7+ 9719 ESBL A4 K.

o
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R
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e ESBL A K. pneumoniae7} 201013 94RE 3
2 =]7] Al&ste] 109, 1149 247} 330 A F7F e =L 11
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Zrdol et WA R o2 dedstal o o) K. pneumo-
niae®] a7} A2 FEF 2] sto] AL A
A8t

ol fef oAl Algll(case)= 9LHE 1197HA] F 9719]
ESBL AA) K. pneumoniae7} £2| 8 3olEo0]1l o] AHIE
o] 5L v 2t 24 Al AlFe] 1,000 g WwHe1 Sho}
7} 578 (56%), 2,000 g 1|91 Solr} 27 (22%), 2,000g o’
2l Solz} 27 (22%) o] AT, Ael 717to] 305 Rkl Solr}
5T8(56%), 305 o)/l ozt 47 (44%) 0|t w2l E A
AZE gAo] 77(78%), AW = wHlEIA 11(HZ
11904 2=}, F2E B3] JIF5F71E ARSgE o}
T 48(44%), A AUEs AskaL AAE Fol= 81
8= velyitt X854 EXHox FAE kil Total
parenteral nutrition (TPN)-S Fa1 1E 3oy} 84
(89%)°0]aL, 182 H] $j#o R JPYew< ot AUAgTt

(Tablel).
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Table 1. Characteristics of the Patients Isolated K. pneumonoae

Patient Birth weicht () GP at birth Clinical diagnosis Samples positive for Dates of Insertion dates of

no. gt 8 (weeks + days) & K. pneumonoae samples positive CvC

1 3490 39+3 Hirschsprung Blood 9/11 9/10
disease

2 940 27+4 Prematurity Blood 9/25 9/20

3 1510 32+6 Preterm infant Urine 9/26 9/8

4 1910 36+4 Congenital Blood 10/4 9/20
cytomegalovirus
infection

5 3090 38+2 Hypoxic ischaemic Blood 10/5 9/27
encephalopathy

6 840 28+5 Prematurity, VSD, Blood 10/26 10/8
ASD

7 900 25+3 Prematurity Blood 11/5 11/1

8 880 27+5 Prematurity Eye discharge 11/8 -

9 820 26+4 Prematurity Blood 11/22 11/4

GP=gestational period; CVC=central venous catheter,
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Figure 1. Infection rate of ESBL-producting Klebsiella pneumoniae in a neonatal intensive care unit.
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tinuous positive airway pressure), H2 blockers/proton
pump inhibitor (PPI) A&, 238714 ¥l 52 & 4 It
(Smith et al., 2010). &} AAJo}53kA1 Aol L3kt )
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5 75 9_03?111}(Curt1s & Shetty, 2008). &3], AlAJo}Z
Aol A 3 vl F AAE AR A] Q1|08 WollA] o]
F2 Beg|gria sch(Cullen, Trail, Robinson, Keaney, &
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T Qs oE| = ml&ole] B-9- 224 HAststr] 15t
T’r‘iﬂolﬂa 7189 &55719) 18)/F5 ATIA &L 9)
o}, 22 Fo] I o) F iAol whet 13)/F 455 4
0}%13’— 7V &5 13 13)/F 53 A=

rﬁiiirﬂ-‘

Ju

R iR i = e
st gradel s ﬁﬁﬁ}Mu} Tt B ATl A
o} HFFo] Hjloz FA AWAS S Urk(Curtis &
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AR AR, A4 79;‘?'1‘-?% CRUR Pl S St R b S|
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—

ol
o

mlo >p

B AT Aol FEAAAN 20106 9URE 119744

3704 2t 91 o] SolojlA] ESBL A K. pnecumoniac ]

oJgk zhedo] %“Eﬂ%i"/}. ol Z+gde] 3} Aol EAtd
9 Zr e WSS At
A Slolo] B51E APdstal AL A 60%2] SololA &
A Al AF0] 1,000 g 0]8HATL 0]52] FE4-E omnibed™
QFHIO[E1 2 AFE-3E Aoltt, &, omnibed™ 215 o]E]

£ AR Sote] B, mlsopt diEolur A7t
ornmbedTM AFHlolEl S S 5HS B £ A9
ot 713t Qs o[B & g 8] St AR - i &
o] F7|1H 08 o]FolAA| eF= AR ol k. LEaL Al
Aol IHolE o] T 7559 &A5F717 45
AR A FEH Y L5F7PL 8 Al vlste] 45F7]
7t AUAIA Arks A S skt o] It o]E
2 7HeE e 255712 1ol @ ¥ WL, omni-
bed Q1FHlo|E] T3k, A=A 3 A Ak &
Zrade] /W gES Aldsk .

olF 2011 1€ % 990g®] FolollAA ESBL A4 K.
pneumoniaed| o8k dZo] 3 7 Qo) ¢ o]Ate]
ESBL A4 K. p neumoniaeol| 2|8t #8352 WAYs}A] oo}
ool 4= AUt

2 A7 AF A S ZAR g ADL v ot
T3 A A QB B A ddE] AR S Slstd =
7422l 2215 A8t =t webs 83 FAAE ’\l
FaA] Fatgirt. 3 A A] R WeA] He
g 940F ol AT AE W] 18T F et =wol
2 Aot wpgbA] 5 A7AELS o] B
HFAALS Bte] o4l He dels W3]
= Al = A S B
Felehd =20 & Zloft}, mgth, {3 FA
pneumoniaed] g+ FAZ} AAE Bdto] SUTF9
spelietal A5 Al ofsh el et A

¢

gotr =

%rﬁozﬂifﬂ
¢
2
M2

5 99ke Aolck, webA] 2T frajo] wayste] FAEL
3}arz} st Pulsed Field Gel Electrophoresis (PFGE)

il

AN S FHR,

REFERENCES

Apisarnthanarak, A., Kiratisin, P., Kiratisin, P., Kitphati, R., De-
jsirilert, S., & Mundy, L. M. (2007). Risk factors for and out-
comes of healthcare-associated infection due to extended-
spectrum  lactamase? producing escherichia coli or K/eb-
siella pneumoniae in Thailand. Infection Control and Hos-
pital Epidemiology, 28(7), 873-876.

Bush, K., Jacoby, G. A., & Medeiros, A. A, (1995). A functional

Vol 3 No, 1, 2013 5



o>

classification scheme for beta-lactamases and its correlation
with molecular structure. Antimicrobial Agents and Chemo-
therapy, 39(6), 1211-1233.

Cullen, M. M., Trail, A, Robinson, M., Keaney, M., & Chadwick,
P. R. (2004, November). Serratia marcescens outbreak in a
neonatal intensive care unit prompting review of decon-
tamination of laryngoscopes. Journal of Hospital Infection,
59(1), 68-70.

Curtis, C., & Shetty, N. (2008). Recent trends and prevention of
infection in the neonatal intensive care unit, Current Opi-
nion in Infectious Diseases, 21, 350-356.

Jin, S. S, Kim, J. H,, Hur, J. K., & Kang, J. H. (2000). Molecular
epidemiology analysis of a cluster of Klebsiella pneumo-
niae infection in neonatal intensive care unit, Korean_Jour-
nal of Pedjatrics, 43(4), 477-483.

Ligi, 1., Arnaud, F, Jouve, E., Tardieu, S., Sambuc, R., & Simeoni,
U. (2008). Iatrogenic events in admitted neonates: a pro-
spective cohort study. Zancet, 371, 404-410.

Newby, J. (2008). Nosocomial infection in neonates inevitable or
preventable. Journal of Perinatal and Neonatal Nursing,
22(3), 221-227.

6 Global Health and Nursing

=
T

[

Reish, O., Ashkenazi, S., Naor, N, Samra, Z,, & Merlob, P.
(1993). An outbreak of multiresistant klebsiella in a neo-
natal intensive care unit. Journal of Hospital Infection,
25(4), 287-291.

Saiman, L. (2000). Strategies for prevention of nosocomial sepsis
in the neonatal intensive care unit. Current Opinion in
Infectious Diseases, 18(2), 101-106,

Smith, A., Saiman, L., Zhou, J., Della-Latta, P_, Jia, H., & Graham,
P. L. (2010). Concordance of gastrointestinal tract colo-
nization and subsequent bloodstream infections with gram-
negative bacilli in very low birth weight infants in the neo-
natal intensive care unit, Pediatric Infectious Disease Jour-
nal, 29(9), 831-835.

Tokatlidou, D, Tsivitanidou, M., Pournaras, S., Ikonomidis, A.,
Tsakris, A., & Sofianou, D. (2008). Outbreak caused by a
multidrug-resistant Klebsiella pneumoniae clone carrying
blaVIM-12 in a university hospital. Journal of Clinical Mic-
robiology, 46(3), 1005-1008.

Zingg, W, Posfay-Barbe, K. M., & Pittet, D. (2008). Healthcare-
associated infections in neonates. Current Opinion in Infec-
tious Diseases, 21(3), 228-234.



	신생아중환자실에서의 Extended Spectrum Beta Lactamase(ESBL) 생성 Klebsiella pneumoniae 유행의 성공적인 관리
	서 론
	1. 연구의 필요성

	연구방법
	1. 연구대상
	2. 가설 설정
	3. 중재방법

	연구결과
	논 의
	결 론
	REFERENCES

