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ABSTRACT

Aim: Outbreaks have been reported in risky clinical settings such as intensive
care units. The aim of this report is to address the clinical importance of the
sepsis outbreak occurring in a neonatal intensive care unit.

Materials and Methods: On the day of the outbreak 45 neonates were
hospitalizd in our neonatal intensive care unit. All 13 high-risk neonates in
the clinic developed signs and symptoms of septic shack after the initiation of
parenteral nutrition solutions. Blood and parenteral nutrition solutions were
cultured from all newborns. DNA analysis was also performed using gel
electrophoresis to identify the source.

Results: Enterobacter cloacae was identified in the blood cultures of 5
patients and in 11 samples of the parenteral solutions. DNA analysis by
pulsed-field gel electraphoresis revealed the same profile among the isolates
of all Enterobacter cloaceae.

Conclusion: The data from this investigation allow for the conclusion that the
parenteral nutrition solutions were the source of the outbreak by Enterobacter
cloaceae in all 13 newboms. Although the contamination of parenteral
nutrition solution may occur in several ways, we think that establishing
an action plan in every neonatal intensive care unit for the systematic and
strategic approach on managing the risk and crisis of a sepsis outbreak is of
great importance.

Keywords: FEnterobacter cloacae, newborn, sepsis, outbreak, parenteral
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Amag: Salginlar yogun bakim servisleri gibi riskli klinik birimlerde
gortilmektedir. Bu makalede bir yenidogan yogun bakim nitesinde
gerceklesen sepsis salgininin klinik 6nemini irdelemek amaclanmaktadir.
Gereg ve Yontemler: Salgn baglangicinda servisimizde toplam 45 hasta
yatmakta idi. Bunlar arasinda yiksek riskli olan 13 hastada, uygulanan
parenteral beslenme basladiktan sonra septik sok belirti ve bulgular ortaya gikti.
Ttim bebeklerin kanindan ve total parenteral beslenme soliisyonlarindan kilttir
alind1. Etken mikroorganizmay saptamak igin DNA jel elektroforezi de yapild.
Bulgular: Total parenteral beslenme solusyonlarinin 11'inde ve bes hastanin
kan kiltirinde Enterobacter cloacae Uredi. Pulsed-field jel elektroforez
yontemi ile yapilan DNA analizinde tim Enterobacter cloacae izolatlarinin
ayni profilde oldugu gdsterildi.

Sonug: Tim 13 olguda yasanan sepsis salgininin etkeni olarak parenteral
beslenme sollisyonlarini kontamine eden Enterobacter cloaceae'nin varligi
gosterilmistir. Parenteral beslenme soliisyonunda bulagma cok farkli
nedenlerle ortaya ciksa bile, tim yenidogan yogun bakim servislerinde sepsis
salgini ile iliskili risk ve kriz yonetimine dair sistematik ve stratejik yaklasim
icin aksiyon plani olusturulmasinin 6nemi vardir.

Anahtar Kelimeler: Enterobacter cloacae, salgin, sepsis, yenidogan, yogun
bakim servisi, parenteral beslenme sollisyonu
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Introduction

Enterobacter cloaceae (E. cloacae), a saprophytic
microorganism of the normal digestive flora in humans,
is one of the most frequently isolated clinical species
from septic patients’ blood samples (1,2). Outbreaks due
to exogenous E. cloacae infection have been reported in
various clinical settings including neonatal intensive care
units (NICUs). E. cloacae can be responsible for urinary
tract infection, bloodstream infection and pneumonia in
hospitalized neonates (3-5).

An important source of infection is contaminated
parenteral solutions (6-10). The contamination of parenteral
nutrition solution may occur in several ways including the
use of components contaminated during the manufacturing
process, preparation, storage and administration of the
solution (6,11-13).

The aim of this paper is to address the clinical features of
a sepsis outbreak in an NICU resulting from the infusion of
contaminated parenteral nutrition solution.

Materials and Methods

Tepecik Training and Research Hospital, Neonatology
Clinic is a tertiary NICU and consists of 35 incubators,
15 baby cots and 16 for mechanical ventilation. Standard
infection control measures are implemented in the care of
all patients. Parenteral nutrition solutions are prepared in
the parenteral nutrition clean room with the use of aseptic
technigques under laminar flow by a single staff nurse and
stored in the refrigerator on +4 °C.

On the day of the outbreak, 45 neonates were
hospitalized in the clinic and 20 patients received total
parenteral nutrition. Thirteen of those 20 high-risk neonates
in the NICU developed signs and symptoms of septic shock
after the initiation of parenteral nutrition solutions. No other
patients had received this solution on that day. During an
18-hour period, 13 patients died despite prompt therapy with
vancomycin and meropenem. Time of death were noted in
the patients’ records. Blood and parenteral nutrition solutions
were cultured from all newborns. DNA analysis was also
performed using gel electrophoresis to identify the source.
This study was approved by Local Ethic Committee.

Results

The laboratory examination revealed thrombocytopenia
and elevated C-reactive protein in the 13 septic newborns
that died in the outbreak. Clinical data are shown in Table
|. Four of the 13 newborns were female. Gestational age
ranged from 26 to 33 weeks (median, 28 weeks), birth
weight ranged from 860 to 1.450 g (median, 1.100 g), and
postnatal age ranged from 2 to 24 days (median, 9 days).

E. cloacae was identified in the blood cultures of 5 patients
andin 11 samples of the parenteral solutions. The identification
was positive in the amino acid and dextrose components of
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the solutions but not the lipid component. The isolates were
sensitive to aztreonam, cefuroxime, ceftazidime, ceftriaxone,
cefepime, piperacillin-tazobactam, amikacin, gentamicin,
tobramycin, trimethroprim-sulfamethoxazole, ciprofloxacin,
levofloxacin, imipenem, meropene but resistant to ampicillin,
nitrofurantoin, ampicillin-sulbactam and cefazoline. DNA
analysis by pulsed-field gel electrophoresis revealed the
same profile for the isolates of all E. cloacae (Figure 1).
Swabs taken from laminar flow hoods and from the surfaces
of compounding equipment were negative for E. cloacae.
The hand swabs from the staff during the outbreak and from

Table I. Characteristics of the 13 neonates with nosocomial sepsis

caused by Enterobacter cloacae

Case Gestational | Birth Gender | Type of Postnatal
age (week) | weight delivery age (day)

(0)

1 21 1000 M Normal 24

2 27 1000 F Normal 2

3 26 860 F Normal 4

4 28 1100 F Normal 17

5 31 1450 M C/S 9

6 21 900 F C/S 2

1 26 970 F C/S 16

8 21 1190 F Normal 1

9 28 1050 M Normal 2

10 29 1200 M C/S 16

1" 33 1200 F C/S 10

12 28 1150 F Normal 10

13 29 1220 F C/S 6

C/S: Cesarean section, M: Male, F: Female
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Figure 1. DNA analysis by pulsed-field gel electrophoresis of
Enterobacter cloaceae
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Table Il. Antenatal problems, diagnosis, blood and total parenteral nutrition culture results of the patients

Case Antenatal problems Diagnosis Blood culture TPN culture
1 Perinatal asphyxia RDS, pneumothorax g E. cloacea
2 None RDS E. cloacea E. cloacea
3 None RDS E. cloacea E. cloacea
4 P-PROM RDS, sepsis g E. cloacea

5 Perinatal asphyxia RDS, ICH g g

6 P-PROM RDS, sepsis g E. cloacea
1 Perinatal asphyxia RDS, PDA g E. cloacea
8 None RDS g E. cloacea
9 None RDS ) )

10 Early neonatal death in previous sibling RDS E. cloacea E. cloacea
n IUGR NEC E. cloacea E. cloacea
12 Perinatal asphyxia RDS E. cloacea E. cloacea
13 Chorioamnionitis RDS ) E. cloacea
ICH: Intracranial hemorrhage, IUGR: Intrauterine growth restriction, PDA: Patent ductus arteriosus, P-PROM: Preterm premature rupture of membranes, RDS: Respiratory distress
syndrome, TPN: Total parenteral nutrition, E. cloacea: Enterobacter cloacae

the nurse who prepared the parenteral nutrition solutions
on the following day were also negative. Postmortem
examinations confirmed the diagnosis of E. cloacae sepsis in
all 13 patients. Table Il shows that the patients were critically
ill suffering from antenatal problems and complications of
preterm birth and prematurity.

Discussion

Enterobacter species have been recognized as
increasingly frequent causes of nosocomial infections (14-
16). Because a similar organism with the same pattern of
antibiotic sensitivity was isolated, it is important to identify
the source of contamination.

Some outbreaks caused by intrinsic contamination of
the infusion solutions have been reported (9,17). Such
contamination may be detected in several hospitals at
the same time when a common compound is used in
the parenteral nutrition solutions resulting in an intrinsic
contamination from the manufacturer. It is unlikely to conclude
a similar contamination route in the present outbreak.

The contamination of parenteral nutrition solution may
occur in several ways including the use of components
contaminated during the manufacturing process, inadequate
aseptic technigue during the preparation of the solution,
sterilization failures, contamination of the multidose lipid
emulsion or dextrose solution, contamination of the solution
during storage, technical problems during the administration
of the solution or ascending method of infusions (6,11-13).

An outbreak of clinical sepsis in a newborn nursery in Brazil
was associated with contaminated parenteral medications.
Resulting investigation concluded that the locally produced IV
solutions were the source of the contamination (18). Similarly
the source of the outbreak in our clinic was the parental
nutritional solution contaminated by E. cloacae. The results
of investigations strongly suggested that the nosocomial

sepsis and the molecular typing method were helpful in
clarifying the genomic evidence of the E. cloacae strains and
confirming the common source of the contamination.

The parental nutrition solutions were prepared in a local
setting, therefore contamination during transportation can
be eliminated. We think that solutions were likely to be
contaminated during preparation, because according to the
electronic records of the preparation process, the parental
nutrition had been administrated consecutively in these 13
patients after changing the vials of fluids. A hand swab from
the staff nurse could not have been taken on site because
her shift was over before the outbreak. Therefore the
evidence of nosocomial contamination can not be confirmed.

Conclusion

Although the exact source of contamination could not
be identified, we think that the source of the sepsis
outbreak in our clinic is more likely to be the E. cloacae
contaminated parental nutrition solution. The lesson taken
from our experience is to establish an action plan in every
NICU for the systematic and strategic approach on managing
the risk and crisis of a sepsis outbreak.
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