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Background: In July 2007, three neonates in the neo-
natal intensive care unit (NICU) of Chosun University
Hospital expired due to Escherichia coli sepsis. An
E. coli outbreak was suspected.

Methods: To investigate the outbreak, environmental
cultures were taken from NICU. We performed repet-
itive extragenic palindromic (rep)-PCR to compare
genotypes of the three isolates from the cases and
one environmental strain of E. coli. A case-control
study was done in order to identify risk factors for
the infection.

Results: In July 2007, the attack rate of E. coli was
11.1%, which was higher than the basal rate. All the
three E. coli isolates from the cases presented the
same antimicrobial susceptibility pattern whereas oth-
er E. coli isolated from non-outbreak period pre-
sented different patterns. Among environmental cul-
tures, only one specimen collected from the surface
of a bathtub for neonates was culture positive for E.
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coli. Three strains of the cases and one environ-
mental strain of E. coli showed the same rep-PCR
pattern, while control strains showed different pat-
terns. No statistically significant difference in risk fac-
tors was found between the case and control groups
in the case-control study.

Conclusion: The result of rep-PCR assay showed
that the outbreak had originated from a single clone
of E. coli. But we could not identify risk factors for
the infection. The attack rate of E. coli in NICU re-
turned to the basal level after implement of the in-
fection control measures such as disinfection of
NICU environment and equipments, thorough hand
washing, and education of health care workers.
(Korean J Clin Microbiol 2008;11:123-128)
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Table 1. Clinical features of the case patients with septicemia due to E. coli outbreak strain infection

Case 1 Case 2 Case 3
Gestational age (week) 32 40 28
Sex Male Male Male
Birth weight (kg) 1.73 3 1.36

Chief complaints Grunting, cyanosis

Final diagnosis Prematurity with LBWI

Club foot, both side
Neonatal hepatitis

Tachypnea, chest retraction

NEC Biliary atresia

Sepsis, DIC

Cholestatic jaundice
Club foot (both)
Inguinal hernia (both)

Prematurity with LBWI
PROM
Apnea of prematurity

Cephalhematoma ARF
ARF Sepsis, DIC
Hyperkalemia
Sepsis, DIC
Antibiotics used - Amoxicillin-clavulanic acid -
;s Gentamicin
Gentamicin .
. Ampicillin-sulbactam
Ampicillin-sulbactam Kanamyein
Cefotaxime Y
Outcome Expired Expired Expired

Abbreviations: PROM, Premature rupture of membranes; DIC, disseminated intravascular coagulation; LBWI, low birth weight infant; ARF,

acute renal failure; NEC, necrotizing enterocolitis.
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Fig. 1. Temporal distribution of admissions, discharges, and date of specimen sampling. The gray boxes indicate admission period of cases with
septicemia due to E. coli outbreak strain infection. The ¥ marks indicate the date of isolation of E. coli from the cases.
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Fig. 2. Epidemic curve of E. coli outbreak in NICU from January
2006 to December 2007.
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Table 2. Antimicrobial susceptibility of E. coli isolated from NICU in 2007

Antimicrobial susceptibility

Strain Date of isolation

AMK AMC AMP CFZ FEP CTX FOX CAZ ESBL CIP GEN IPM PIP TZP TET SXT

1694 27 March S S S S S S

1936 6 April S S R I S S
2353 27 April S R R S S
3509 22 June S R R R R
5478

(case 1) 10 July S I R S S S
3974

(case 2) 16 July S I R S S S
5790

(case 3) 20 July S I R S S S
4046 9 August S S S S S S

S S - S S S S S S
S S - S S R S S S
S S - S R S R S R R
S R + S S S R R R S
S S - S S S R S R S
S S - S S S R S R S
S S - S S S R S R S
S S - S S S S S S S

Abbreviations: AMK, amikacin; AMC, amoxicillin-clavulanic acid; AMP, ampicillin; CFZ, cafazolin; FEP, cefepime; CTX, cefotaxime; FOX,
cefoxitin; CAZ, caftazidime; ESBL, extended-spectrum beta-lactamase; CIP, ciprofloxacin; GEN, gentamicin; IPM, imipenem; PIP, piperacillin;
TZP, piperacillin-tazobactam; TET, tetracycline; SXT, trimethoprim-sulfamethoxazole.

*xCase 1
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*Case 3
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station *Case 2
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Fig. 3. The spot map of E. coli outbreak in NICU. The % marks
indicate the location of incubators of involved cases and the
environmental culture site where E. coli was isolated.
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Fig. 4. Rep-PCR patterns of E.coli isolated from patients, environ-
mental culture, and non-outbreak control strains. Lane M, molecular
weight marker; Lane 1, case 1; Lane 2, case 2; Lane 3, case 3; Lane
4, environmental culture strain, Lane 5 to 14, non-outbreak control
strains.
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Table 3. Univariate analysis of risk factors for infection with E. coli
in NICU

Patients
. —— P value or odd
Risk factor Case Control ratio (95% CI)
n=3 n=9
Mean gestational age (week) 33 32.33 1
Mean birth weight (g) 203 199 0.92
Mean Apgar score at 1 min 8 8 0.92
Mean Apgar score at 5 min 9 9 0.92
Median age of mother 3033 3244 0.58
Cesarian birth 1 1 .1 7?};(; 83)
Mechanical ventilation 2 1 © 671 6~g?§3 3)
4.00
TPN ! ! (0.17~95.83)
Use of antibiotic 1 1 4.00

(0.17~95.83)

Abbreviation: TPN, total parenteral nutrition.

e
i)

5o 4ol AR QA ol S8R Lolut v
o]

J 25 eSSl AoEglE 7Hed & R
T o 2 A A BAlel d8REe] £ Aot

2 2

TR A 3 i EE AATkA] F7] wlitell At A
I} A2 o g flgieh 2 gRedo] ol Aol 3t

ERlout e s, A4 A, A=
o] WA o]F 5 Sol A2 flglaL IR AL SAE
AetA ¢har geor Hidsidldh A9 dAE €71 A
AT z2Tg 10328 AAo] fAE-tzT ATE Al
et ATtz el f-23F Kol & HolA| ol E.

!
coli EXF <] AL 919 291 Stobdl 4 gllek. olud
ATES $S o, A3 2A4F B4 B AU HAY 5

A

U o} 1 AL WA= E
Ao Eab Zhedoll tisl zARE F3Eoll whE
tohfi 7] 3l 7497} 48.6%= thH-Eo|H L dha), <

=
=
= 5] L=Jye] 2= [e]
8717, 34 37, o, S e for 298
°
e

!

e
o

©

JAEH3]. 2007 780l ZAu gl Aot F3At
Al s SHle & = 7€
Aot FEAAANA ] Bk IR Q% HE
6.4%AR] A vlasl= AHolgleh3). o= &
be] QUAlskA] Kol ok gkl it AlokE Aot
3 A 3kA SR 710 Ao Bl
AslE & 7 AR gleml £47] 59
AdE A=l stof g} 2zl 7)) B
AlEell ot AHEE D esiet. 34 A
o FFellEf 713 o AR 5] A Alge] A4
Fefoll oigk &3} gkl el AR it 2

al
30

2

it
5 NE‘

¢

A

=

of

o

>

o0 .of
N o~ L
nE mu it 2
wo —
= of

EN

2o
(¢ m}ﬂ_’
of

A9)

b = g

|1y ST )
of o
i =
ACh

N

d

o
Jul )Y
2

5

<

ofN
o>
o,

1

o 2 Mool rf nE > T oax o fuorl

2
rok
n\l
o2

A Fo] Aot SA I} Aol 9] I s &
ol EIpHolThe vhekt Q7 Aol $leH9,10]. & o
TollA AR i A Aol SRS 7 9Ee A
g &%, 28919 s, EAV] A3 5ol 3 BEl FEeR
i Zx]o] 2007 8L-FE] Aot F3AMNA 9 E. coli 7
BT st o] dolzlr). B A7E Sl 28 A AlHel

A F A% 245 3Pl S99 2SS B 5 glol
B 7o) T w4 7] o7 el o2 & 2AY
F Qi A AL Beslhs A4S & gl B
Zogo] Sl 749 el Q1A el Al Aok #el,
AE 5 AR A4, B A% 7Y 28, 4ele) wasl
249 el P g 5 e 4o Bl FEL AWl 2
oh. oleldt 2ol glolAl MR AL o] Fa),
g0 v4Re] el 4, A a4 A4, VAR
G 2 5 S A2 Sol WY A} Bae 2
ol whel bie w4y e} FobAl vl eI} Solat 44
A WA PP Holt MRS A3 Aek AAT 5 9
oA 220 Aol ol gsta gk et oleld
e e el T2 B B A9 Johhs A%
St Ao delEllel s Aslo} o7 whitol
A%HY GA BES A ghodl FoF ANE ¥4 5 9
oh o % Hekslr] 918l 2 W Aol U LmelES AL

% Bel, W delAsel) Jas
% ek oleld AlzuE a2
B 494 S el Golelrl A%
il

=
1A S7bH o A3t 2% AAelo]

¢
¢

o] =52 2006E ZATIL el Tule) AP ol
A5 91 L.

1. McGuire W, Clerihew L, Fowlie PW. Infection in the preterm
infant. BMJ 2004;329:1277-80.

2. Vergnano S, Sharland M, Kazembe P, Mwansambo C, Heath PT.
Neonatal sepsis: an international perspective. Arch Dis Child Fetal
Neonatal Ed 2005;90:F220-4.

3. Gastmeier P, Loui A, Stamm-Balderjahn S, Hansen S, Zuschneid I,
Sohr D, et al. Outbreaks in neonatal intensive care units? They are
not like others. Am J Infec Control 2007;35:172-6.

4. Damjanovic V and van Saene HKF. Outbreaks of infection in



128 Korean J Clin Microbiol 2008;11(2):123-128

neonatal intensive care units (NICU). J Hosp Infect 1997;35: 8. Olive and Bean P. Principles and applications of methods for

237-42. DNA-based typing of microbial organisms. J Clin Microbiol
5. Taneja N, Das A, Raman Rao DSV, Jain N, Singh M, Sharma M. 1999;37:1661-9.

Nosocomial outbreak of diarrhoea by enterotoxigenic Escherichia 9. Hwang JH, Choi CW, Chang YS, Choe YH, Park WS, Shin SM,

coli among preterm neonates in a tertiary care hospital in India: et al. The efficacy of clinical strategies to reduce nosocomial sepsis

pitfalls in healthcare. J Hosp Infect 2003;53:193-7. in extremely low birth weight infants. J Korean Med Sci 2005;
6. Wong HC and Lin CH. Evaluation of typing of Vibriopa- 20:177-81.

rahaemolyticus by three PCR methods using specific primers. J 10. Warren DK, Zack JE, Mayfield JL, Chen A, Prentice D, Fraser VJ,

Clin Microbiol 2001;39:4233-40. et al. The effect of an education program on the incidence of
7. Zaza S and Jarvis WR. Investigation of outbreaks. In: Mayhall CG, central venous catheter-associated bloodstream infection in a

ed. Hospital Epidemiology and Infection Control. st ed, Baltimore; medical ICU. Chest 2004;126:1612-8.

Williams & Wilkins, 1996:105-13.

OF CiofEE LIAOT ZRIRAOIN LT £. coli 22 UY
I=0| OISt RA|
20 i |

ZMCiSm onichst 'RIHHALISt A, M MEATME], Sintstm Al ‘AotE A Ttst Al

QHE, Bri4', ZAE'2, ojstEl, ASES, w8 AT, s
HiZ: 2007 790l At ad Aol FebAbdoll 343k 82k 30| Escherichia colioll 213t WEBZF o2 Argslo]
E. coliell &3k F1k 7Ho] kAo oA1= et

W o 3 S 2A] Sl Aol FRkAbA el 3 ek AAsEATE ARl 3w o] skt AAlelA EelH
E coli Al #FE3 3173 wliekollA E2lH 3 E coli 752 F-AA & B|28}7] $13l repetitive extragenic palindromic
(rep)-PCRE AAIBIGAT E coli 4419] 918 2905 dobiy] Sl shA-thza A5 Al3iskaich

At 2007 792 E coli HAEL 111%E FaEe 22 T Ak A A Aas AsE o 2893 71
o] ophd AJ7]ef] F2lH E. colig?] A= AZ dolsldid vhH A7 o 3ddlollA] EElH E coliv B 543 274
Holek 34 wlek AAE T Aol H8-8 A=) ZollA AR 3k XA E. colizh wHF=| ek Rep-PCR 73
iz FFES AZ o8 ddds 299 vhad o i 3odleh & 24wk Axlle FL3t d"lE Bk Atz
T AT 4 BETAol BARHOT AT Aol Holt 4 Qb 2 4 dlate.

ZAE: Rep-PCR ATtZ E1k 74odo] 3k FE2] E coliol|A] FlENSS o = Ao} 7Hde] 98 29
Dk T Fedo] Agk 3 Aol F3kAtA o] It 7)e] AR A5, 259l aE, A
el e Aot FIAL E coli AAES V1A AFAEE HEot Sk (e ESE
123-128]

0

f

& o

1= R
=l =
o] 7

1
=

|X] 2008;11:

>‘§ i
ol ¢
lo ¢t
& >

)

tol

FAAA + BUF, 501717, B4 BT AH%E 588914
Ay Aek e S
Tel: 062-220-3272, Fax: 062-232-2063
E-mail: dsmoon@chosun.ac.kr






