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Nosocomial outbreak of Enterobacter gergoviae
bacteraemia in a neonatal intensive care unit
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Summary: A nosocomial outhreak of bacteracmia, caused by Enterchacter pergoviae infected 11 babies, mine
of whom were premature, and was investigated in the neonatal intensive care unmit (N1CU) of a general hospital
in Johor Bahru, NMalavsia. The strain that was solated from the babies was also isolated from the dextrose
saline used for the dilution of parenteral antbionies and from the hands of a healthcare worker on duty in the
nursery. Pulsed-field gel electrophoresis (PFGE) of Xbal-digested chromosomal DNA confirmed a possible
cross-contamination of parenteral dextrose saline and the healthcare worker, Prompt and effective control
measures were initiated within NICU and the nosocomial infection of E. gerpovtae was brought to an abrupt
end. To the best of our knowledge, this is the first documented outbreak of E. gergoviae in the NICLU in
a hospital in the state of Johor, Malavsia.
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Introduction presence of a foreign device, Prior use of ann-

. : microbial agents in the patient involved and
Enterobacter species have emerged as important

nosocomial pathogens and frequently colonize hos-
. ) 1 e

mitahzed panents.” Common reservoirs for these

organisms include wounds and the gastrointestinal,

extremes of age. Children in paediatric hospitals
often have an enhanced suscepuibility o infection
by Enterabacter species,

In addinon, the frequent use of extended-
spectrum cephalosporins and other new f-=lactam
AgENIE eXert a ?-l.'ll.‘l."[ll"r'{.' |'-r:*m=un' H.‘HI.I-IIII'IH' mn ‘I'Il.‘

urinary and respiratory tracts.” Enterobacter acrogenes
an EI Ellrfrﬂhf}rffl' l'!l..'ﬂ'-fllf ang ﬂ,.‘l:rll]'l‘.]'lll“l!.' t‘]]i_"llll.“]'[{'r'l.'d
as nosocomial pathogens but Emterobacter gergoviae
15 a rare human pathogen. E. gergotiar was reported
to represent 0.4% of all Emterobacter isolates in
a hospital in Spain.” Infections with these species
are usually azsociated with the presence of risk fac-

cmergence “i’ l{.'ﬁ-‘ll'i-':!l“. stramms. ‘I~}1L' L'i'il'l-'“."l"f H'
,':J'I'F!THFFHITI'F hl'!l'l.'ll'."!ﬁ .'i.l'l"l'l.t.lll'll.'"ll!u:\' {{4) d.:"l'l.‘l'll'l.‘hh
antilwotic resistance genes and the resulung resis-
tance toward many [-lactam antibiotics complicates
the treatment of such infections.” Within the hos-
pital setting, there is a need o prevent colonization
with these potentially pathogenic bacteria,

We desceribe here a nosocomial outhreak  of
E. pergoviae bacteracmia in a neonatal intensive care
unit (NICL), affecung 11 babics, mine of whom
were premature. Newer molecular technigues for

tors such as prolonged hospital stay especially if
i i 4

part of the stay was spent in an intensive care umit.

Other risk factors include immunosuppression, the
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establishing the presence or absence of clonaliey
can be effective in tracking the spread of nosocomial
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berween different clinical isolates demand differ-
entiation of these isolates below species  level.
Pulsed-ficld gel electrophoresis (PFGE) 15 one of
the most disecriminatory  DNA-based  tvping
methods which is widely used o charactenze cpi-
demiologically related isolaves. In this study, we
established a PFGE protwceol for differentiating
E. gergoviae strains, and provide evidence to link the
outbreak strains tw the parenteral dextrose saline
used in the NICU. To the best of our knowledge,
this 18 the first documented major outbreak of
E. gergoviae in the NICU of a large general hospital
in the state of Johor in West Malaysia,

Patients and methods

Clinical setting

The NICU of the Sultanah Amanah Hospital, Johor
Baru can accommodate a maximum of 57 babies,
Approximately 1300 live babies are delivered each
month, and premature babies and those from
complicated and septic deliveries are admitted o
the NICU.

During a 12 day period from the 10=22 November
2000, E. gergoviae was isolated from the blood
cultures of 11 babies, all born in the hospital. The
sudden increase in the number of
E. gergoviae bacteraemia within a short period of
tme in the NICU indicated an outbreak. There-
fore, an epidemiological study was carried out to
determine the source of the organism in order o
control and prevent the spread of the infection.

cases  of

Bacteriology

Blood cultures were tested using the Bactee method,
In order o detect the source of the outbreak, a large
number of samples were collected from the follow-
ing: 30 samples from various parentral solutions
such as heparin, dextrose saline, salbutamaol, fruse-
mide and gentamicin, as well as from povidone,
iodine, water for humadifiers, water for oxvgen and
ventilation tubing, 50 handprinte of healtheare
waorkers, two detergent samples and two incubator
filters. Swabs moistened with sterile water were
used for environmental sampling, and liguids such
as dextrose saline were aspirated asepticallv and all
were inoculated directly onto ox-blood agar plates.
Enterabacter organisms were isolated by standard
procedures and identified to the species level and
then confirmed as E. gergoviae by the APl 20FE
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svstem (bioMeérieux). Anumicrobal suscepubilines
were determined by the dise diffusion method
according 1o NCCLS standards.” In our laboratory,
the presence of chromosomal f-lactamase 15 routi-
nely tested in strains of Enferobacter species and
Psendomonas aerugimosa using the direct induction
method by placing a disk contaming a lalale weak
inducer such as cefotaxime close o one contaiming
a strong inducer such as cefoxinin. Induction is then
detecred from the blunting of the cefotaxime zone
adjacent 1o the cefoxitin disc.’

Molecular typing

Genomic DNA from E. gergoviae was prepared in
asgarose  plugs by modificanion of a previous)y
desceribed rm.'lhmi.n Irtial |;'.||‘|."|‘.i|l|‘a.tiﬂt‘| of the chro-
mosomal DNA showed a lot of degradanon and
was thought o be due o a higher production of
nucleases from  these strains. Hence, the cells
were pretreated with 1%  formaldehyde before
being mixed with molten agarose. The plugs were
digested with 10U of Xbal, and PFGE of the
digested DNA plugs was then performed using
a CHEFF DRI system (Bio-Rad, CA USA) for 24 h
at 6V /em with pulse times ramped linearly from
5 o 805, After electrophoresis, the gel was stained
in - 05 pg/ml. ethidium  bromide  for  20mun
before h-:ing p]'lu!ugrarlhcd u;ing an ul'l:hl\'iulﬂ
transilluminator.

E. gergotviae wag izolated from the blood cultures of
11 babies but epidemiological data and viable
cultures were only available for mine. Their ages
ranged from nine davs w rwo months and their
body weights from 0,92 w 2.07 kg. There were three
positive environmental solates out of W samples
pr:)-c-:sau:d. Twao of these were from the handprmls
of healthcare workers and one from the multdose
in-use dextrose parenteral solution for the dilution
of antimicrobials. The mine clhincal 1solates and
three environmental isolates had dentical anti-
microbial profiles by the disc diffusion method, Le.,
sengitive to ampicillin, ampicallin=sulbactam, imi-
penem, netilmicin, cefoperazone, aztreonam, cefta-
aidime, cefotaxime, ceftriaxone, co-trimoxazole and
ciprofloxacin. There was intermediate sensitivity to
cefuroxime and amoxveillin clavulanate. Bur ot
induction all nine climical and three environmental
strains were found to produce B-luctamase. In view
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of this, the babies were successfullv treated with
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Maolecular typing

PFGE was I”.'I:"'.Ill'.'l.l on the cight bacteracmic

molares, two from ||.|ru!|1r|||'.\. of healtheare workers
and one environmental solate from the bottle of

Xbal=-PFGE |l'.l-|||l.1 for It

1TCS WCre simiular in

saline. The
11 150l
strains probably origimared from the same
lsalates EGil

bacteraemic patients while isolates EGY and EG1

dextrose

out of the dicating that the

ST

ECE were from

Table I, Figure 1)
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apparent during the investigation that
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there was a breakdown i certmn infecnon control

practices in the NICLT,

washing '1'-.]'|.|-.'|I.I|'- and

such as inadeguate hand

meorrect handlimg of mul

dose vials and parenteral sclutions wilh e recorads

of when these were opencd. In ad n, there was

an influx of student nurses during this outhreak

Control measures

All mfected babies were cohorted and strict barrier

nursing was implemented. Handwasl techmgues

i

were stnctly remforced tor all categones of statt

Handwashing, particularly before handling muln

dose vials was -='|'-|'|'||'|.|~.|.u d, as well as documenta-
1 A 1
non of date and ome thar the vials wer
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handwashing solutions and the provision of suffi-
cient paper towels, Daily visits by the infection
control nurse and microbiological surveilllance of all
samples from the nursery was carried out until the
outhreak was brought under control, and no further
cases were detected within a week of implemennung
the above measures.

Discussion

An outbreak 15 defined as an infection caused by the
SAME OFganism OCccurring in Iwo or more patients
within a defined tme and spuce.” Outbreaks have
resulted in prolonged hospital stay, escalating costs
in therapy, with an increase in mortality.'™'" Here,
we describe an outbreak of bacteraemin with a
potentially multidrug-resistant strain of E. gerpotiar
involving 11 babies, nine of whom were premature.
The same strain was isolated from the babies
involved in the outbreak, the dextrose saline used
for the dilution of parenteral antibiotics and from
the hands of a healthcare worker on duty in the
NICU. All the strains produced extended spectrum
P-lactamases (ESBL) at induction. We did not fur-
ther characterize the ESBLs, but the most fre-
quently characterized ESBL of E. gergotvar was
reported to be CTX-M-10 ESBL.'

The microbiology laboratory plavs an important
role in providing rapid and accurate information as
to the offending organism involved, as well as
detecting resistant mechanisms of these organisms,
In vitro detection of resistant phenotypes 1s useful
in guiding therapy and in the elucidation of cross-
resistance to antimicrobials. Many laboratories do
not routinely detect resistance mechanisms, A recent
survey in the US showed only 32% of the labora-
tories did so, and of this subset only 17% used
adequate methods.'® In our study, the provision of
such laboratory information and the use of appro-
priate antibiotic therapy may have contributed to a
favourable clinical outcome.

Evidence for the involvement of an epidemic
strain in this particular outbreak was based on the
identical DNA fingerprints obtained by PFGE.
Studies ar this molecular level strongly indicated
that the source of E. gergoviae bacteracrma could
have been the parenteral dextrose saline bottle, and
cross-contamination  was  further facilitared by
carriage in the hands of the healtheare workers
concerned. As a result of prompt and effective
measures mstituted by rthe infection control unit,
the outbreak was brought o an abrupt end.
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The present study reiterates the importance and
relevance of molecular-hased l.';'i.'hnl'q_u:: such as
PFGE to rapidly trace the source of nosocomial
infections. Mo facilitate rapid and  appropriate
intervention, a typing svstem has o be highly
reproducible, provide rapid, reliable information,
casy o perform, discnminative and provide addi-
tonal data not otherwise easily available. In this
study, PFGE protocol was established w determine
rapidly and accurarely the clonality of the E. gergoviae
strains within three days, The data obtaimed mddi-
cated a possible cross-contamination of the par-
enteral  dextrose saline solution and a  hospatal
healtheare worker.

In conclusion, it must be emphasized that contral
of cross-infection 15 not about one strategy alone bui
several strategies u't:rking !nm‘tl‘icr. The first h-r.il‘lg
implementation of infection control policies thar is
understond and practiced, withow exception, by all
category of healthcare workers and long-stayving
visitors, The second strutegy concerns the abilivy o
make a dingnosiz of nosoconual infection and sub-
sequently be able to predict an impending outbreak
and o determine the source of the outbreak. The
third would be o achieve a reduction i ann-
microbial resistance in the hospital setting through
rational and careful antibwonce preseribing habits.'
It 1= hoped that reports like ours will help in pre-
venting devasmanng outcomes such as  cross-
infection and outhreak in hospitals, particularly in
INTENSIVE CAre Units.
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