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Clinical aspects of an outbreak of Serratia marcescens
infections in neonates

Min-Jung Sung, M.D., Chul-Hun Chang, M.D.", Yeon-Kyong Yoon, Nurse "
and Su-Eun Park, M.D.

Departments of Pediatrics, Laboratory Medicine' and Infection Control Team f,
College of Medicine, Pusan National University, Busan, Korea

Purpose : We evaluated an outbreak of Serratia marcescens infections in 24 neonates in a neonatal
intensive care unit(NICU).

Methods : From January to August, 2004 a nosocomial outbreak of S. marcescens occurred in our
NICU. We describe the clinical characteristics of the outbreak and analyse the risk factors for infec-
tions with S. marcescens. After the outbreak stopped, 7 isolates from blood were typed using rapid
amplified polymorphic DNA analysis(RAPD).

Results : S. marcescens was isolated from 24 neonates, 19 infected and 5 colonized. Seven out of
nineteen neonates had bacteremia, 4 had ventilator associated pneumonia, 4 had purulent conjunctivi-
tis, 2 had UTI, 1 had meningitis and 1 had a wound infection. Three neonates died due to S. mar-
cescens infection, 2 of 3 had ventilator associated pneumonia, 1 had meningitis complicated with
abscess. The mortality rate of S. marcescens infection was 15.8%. Factors associated with S. mar-
cescens infections were previous antibiotic therapy, indwelling catheter and use of ventilators. The
isolated strains were resistant to most antibiotics, but frequently sensitive to imipenem, bactrim and
amikacin. RAPD typing results show that at least 3 epidemic strains were related with this out-
break. But one genotype was predominant type in this outbreak. The control measures were insti-
tuted and the outbreak stopped within 2 months.

Conclusion : S. marcescens can cause rapidly spreading outbreaks associated with fatal infections in
neonates. If S. marcescens is isolated from clinical specimens, meticulous infection control measures
and epidemiologic investigations should be done at an early stage of the outbreak. (Korean J Pedi-
atr 2006;49:500-506)
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random amplified polymorphic DNA
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S AASHATE 8oksd,
DNA FE&< w3t PCR &9 25 ul, primer 4 ul, ATt
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uLE a3l % 30 puL® PCR mixture® RHEUTE o
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EES 3l WAlE 95N 483 SFskaL, o]F 9BTAA 1
B, 36ColA 18, 72°ColA 281 FEshe AL 458 AW

&

AHE-3F primer® OPE-16(GGTGACTGTG), OPK-01(CA-
TTCGAGCC), OPK-04(CCGCCCAAAC), OPP-03(CTGAT-
ACGCO)°IAL}. $Z+% 2SS 15% agarose gelollA 7] <

A1 A ethidium bromideo] FME FEFES 7|AZ A

4. SHEE wy

golse] AW, vGele] RE Rud 93 L4 F 44
, , = Chi-

g gAA AT TEY], v AT I AME AN
squared test& AM&3t913L, Al =
9 93 84 F FAAS} AF FUde] A Iz WluE
Mann-whitney test, 915 84 T ZHHEHY AMS o4+ Fish-
er's exact test® A3} Mann-whitney test® W]k
JA7I FAA, AT FG AR VI ST, A,
Adgez wrleklal, P<0.05 A FAMLZ Folsrial
stdrh 53] ol gzl 9% a4 s thIA B4 (multi-

logistic regression model) &2 thA] BT},

£ o}
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1. M 2

20043 1€945H S marcescens ol #gE Folso] &
3] Qlolothrt 6ol Tt ow Zrlalith(Fig. 1). $holtdt
Zt Alolell A AE AE, S AF, BuF gR, AR
A A5 A 717 Sels Fod ool fIATHTable 1).
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Fig. 1. Distributioin of the Serratia marcescens cases.
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Table 1. Characteristics of the Case-Control Patients with Serratia marcescens

Case patients(n=24) Control patients(n=21) P-value
Sex M/F 18/6 15/6 0.787°
Age of gestation(wks) 33.8(26.6-41.0) 37.4(27.0-42.0) 0.1877
Prematurity 15(62.5%) 9(42.9%) 0.188"
Birth weight(kg) 2.1(0.8-3.8) 2.7(0.9-4.4) 0.195"
Delivery type C.S/vaginal 17/7 16/5 0.685"
Maternal infection 1 1 1.000"
Hospitalization period(days) 12.0(1.0-60.0) 13.0(2.0-120.0) 0.8117

*Abbreviation :C.S, Cesarean section
Chi-squared test, "Mann-whitney test

Table 2. The Risk Factors of the Case-Control Patients with Serratia marcescens

Case patients(%)(n=24) Control patients(%)(n=21) P-value
Catheter Central 16(66.7) 3(14.3) 0.002"
PICC 8(33.3) 3(14.3)
Umbilical 1( 4.2) 0( 0.0)
Hydrocatheter 7(29.2) 0( 0.0)
Peripheral 3(12.5) 6(28.6)
No 5(20.8) 12(57.1)
Operation 9(37.5) 2( 9.5) 0.029"
Antibiotics 13(54.2) 4(19.0) 0.015"
Duration(days) 2.0(0.0-21.0) 0.0(0.0-16.0) 0.037F
Ventilator 9(37.5) 2( 9.5) 0.029"
Gastric tube 17(70.8) 5(23.8) 0.002"
TPN 11(45.8) 4(19.0) 0.057"
Duration(days) 0.0(0.0-16.0) 0.0(0.0-28.0) 0.059F

*Abbreviation 1 PICC, peripheral inserted central catheter; TPN, total parenteral nutrition
Fisher's exact test, 'Chi-squared test, 1tManrrWhitney test

At fFode itk 919 8aE uRlx AL @ 43 Table 3. The Risk Factors for Infection with Serratia mar-
AA] FA T A v YH A T TF7Y AL, A cescens
A AHE Sol TAISHE oJurt AUt Table 3). Risk factors OR CI95 P-value
2. NiZets €It ¥ A Al Catheter
Central 9.2 0.98 to 85.44 0.052
Ao A o] I HAE N(T7TE), 71=(4HE), 2 Peripheral 0.6 0.06 to 5.88 0.652
BH4H), 2WER), HAFN1E), FHNAP)S eelda, wat No 10
_ Antibiotics
2] = 1:]:]) ]._\?_L:_Ul-td o] ol huz] }\_E_ [e3]
ol e gl 9 FE =0dd), FAg)ol 2= Ves 93 032 to 16.96 0.410
o] MiFEHAY AAE o] 7AIHa o o] HjY No 1.0
HAH FolEe BT BwE AR T Tl UL 78 F Ventilator
FAA A5 Aol wer ARF AR e sRe mE Y F 0610 52l 0.612
_ . . No 1.0
3 EHJa Hd Fadol 9w 2_Ué T 14 4 Aus A Gastric tube
Asta AE FAYAE A & sAFJT YA 18 Yes 46 0.69 to 30.71 0.114
o] glS w wlE At AW FhEHE A HALEE o ulko] No L0

' Yes 0.3 0.03 to 2.90 0.285

k=) fe)

= [e}
A qtel Aet FA AHHE AANAL FAAE AgskA gm TN
= HEAAL o] F 19 o|F 14 AN MNP Ao N o

.
0,

2 709w 2709 ol Aelsic
oEE B e Abbreviation : OR, odds ratio; Clgs, 95% confidence interval

718 Aoz JlEelA o] wigEH A Fol= 490U E Case : n=24, Control : n=21
o, 49 2% FF b AAA 2 #Wwe] Yeht AF
TE7) AMEoR Q% HPor At 28 dYPown A}
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Table 4. Antibiotics Sensitivities of 19 Serratia marcescens
Isolated from Clinical Specimens

Resistant(%)
Ampicillin 19(100.0)
Cefotaxime 19(100.0)
Ceftazidime 17( 89.5)
Gentamicin 19(100.0)
Amikacin 2( 20.0)
Bactrim 0C 0.0
Imipenem 0C 0.0

600 bp —
400 bp —

Fig. 2. Random amplified polymorphic DNA fingerprints of
Serratia marcescens outbreak related isolates. M : molecular
weight marker, lane 1 :isolated on cardiac intensive care unit,
lane 2:isolated on other room, lane 3:suspected as index
case, lane 4:isolated at March, lane 5:isolated at April, lane
6-8 :isolated on other rooms, lane 9-12 :isolated at June.
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