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One year ago, I had one of the worst experiences a hospital epidemiologist can have:
a Serratia marcescens outbreak in a neonatal department with a total of 21 colonized or infected newborns. This outbreak
caused headlines in all national TV channels and newspapers for at least one week
in Germany.
What happened? On October 8th,
we identified two newborns with
S. marcescens bloodstream infection on
the same day. The local health authorities were informed, the infected infants
were isolated and staff was educated about
the special risks of Serratia infections.
In addition, environmental samples were
taken to search for an external source
and a general screening of all newborns
of this neonatal intensive care unit was
performed to identify possible additional colonized cases. After detecting
further colonized patients, we extended
the screening to two other neonatal wards
and found more neonates colonized with
S. marcescens. Because the units were
unable to isolate all colonized neonates
with the available staff, the hospital director decided to close the department for
new admissions on October 18th. This
was the reason why the media became
interested and asked for an explanation. One colonized infant born with
a severe heart defect was transferred to
another hospital for heart surgery and
died some days after the operation. The
supposition of the media was that the
infection had caused the infant’s death
and it was not as a result of the severe
heart defect. As a consequence, the State
Attorney’s Office opened an investigation
into negligent manslaughter by persons
unknown.
Our experience is in strong contrast
with the knowledge about S. marcescens
about 50 years ago. Until the 1950s,
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microbiologists considered this pathogen
a harmless saprophyte. Because of its red
pigment it served as a tracer organism
to identify the spread of other microorganisms such as influenza viruses. It was
used in World War I and until 1968 for
military experiments to investigate transmission of pathogens (Mahlen, 2011). The
first description of lethal S. marcescens
cases in newborns was published in
1961 (Urmenyi and Franklin, 1961). A
report from our own institution from
1989 described a prolonged outbreak with
222 cases of neonatal septicemia and/or
meningitis in the period between 1983
and 1988. The incidence was 8.46 per
1000 liveborn infants. The case fatality
rate amounted to 45.9%. (Grauel et al.,
1989).
Current data from the German national
nosocomial surveillance system for very
low birth weight (VLBW) infants with
234 neonatal units participating show
that 1.2% of blood stream infections
with an identified pathogen are due to
S. marcescens. The incidence of nosocomial infections with S. marcescens was
1.1 per 1000 VLBW in the period from
2008 to 2012 (Nationales Referenzzentrum
für die Surveillance von nosokomialen
Infektionen Available online at: http://
www.nrz-hygiene.de).
However,
the
proportion
of
S. marcescens infections is much
higher when analyzing outbreak data.
S. marcescens had the third highest number of published outbreaks following
Klebsiella spp. and S. aureus (Gastmeier
et al., 2007). In most of the published
neonatal S. marcescens outbreaks, it was
impossible to identify the source of the
outbreak. A recent query of the Worldwide
Database with more than 3000 nosocomial outbreaks published in the literature
(www.outbreak-database.com) identified

109 S. marcescens outbreaks. Forty-eight
of these outbreaks (44%) were described
in neonatal units. The average number
of cases in the neonatal outbreaks was 33
with a range from 4 to 159. In about 60%
of S. marcescens outbreaks in neonatal
departments, it was impossible to identify
the source (Table 1).
Of course, the published outbreaks are
only the tip of the iceberg, and one can
expect that at least 2–3 S. marcescens outbreaks occur annually in German neonatal
intensive care units (Schwab et al., 2014).
One year later, the State Attorney’s
Office closed its investigation in Berlin
and concluded on the basis of an autopsy
by two pathologists that the death was
not due to negligence (but rather because
of the birth defect) and that were no
cases of physical injury due to negligence. The hospital’s infection control
measures, they concluded, were appropriate. Among more than 600 environmental
samples, we did not find any evidence
for an environmental source. Looking
back, it became clear that a mother
with an amnion infection syndrome
and identification of S. marcescens three
months earlier was perhaps the source of
Table 1 | Distribution of outbreak sources for
neonatal S. marcescens outbreaks.
Source

Neonatal out breaks
with S. marcescens (%)

Index patient

8 (16.6)

Care equipment

5 (10.4)

Environment

4 (8.3)

Food

1 (2.1)

Medical equipment

1 (2.1)

Drug

0

Personnel

0

Unknown

29 (60.4)

Total

48 (100.0)
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the outbreak. She infected her infant and
a further infant was colonized, but we did
not find any other infected of colonized
patients in the surrounding of these newborns. This child was also transferred to
the heart surgery center and came back
some weeks later.
One year after the outbreak, we can
say that after identifying all colonized
neonates in the first week of the outbreak by the extensive screening, no further neonates became infected although
the last infant of the outbreak group was
discharged 7 months later. In addition,
scientists have shown by whole genome
sequencing that that our S. marcescens
strain had special virulence factors which
lead to a rapid spread of this microorganism (submitted).
A recently published article analyzing fecal microbiota during the first
month of life concluded that the presence of Serratia was strongly associated
with a higher degree of immaturity
and other hospital-related parameters,
including antibiotic therapy and mechanical ventilation (Moles et al., 2013).
This means that S. marcescens remains a
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dangerous pathogen in neonatal intensive
care units. Our S. marcescens strain was
a susceptible one, but the problem may
even increase when resistant strains cause
outbreaks. In 2013, the first outbreak with
a Carbapenemase-producing S. marcescens
was published in Argentina (Nastro et al.,
2013).

REFERENCES
Gastmeier, P., Loui, A., Stamm-Balderjahn, S.,
Hansen, S., Zuschneid, I., Sohr, D., et al. (2007).
Outbreaks in neonatal intensive care units- they
are not like others. Am. J. Infect. Control. 35,
172–176. doi: 10.1016/j.ajic.2006.07.007
Grauel, E., Halle, E., Bollmann, R., Buchholz, P.,
and Buttenberg, S. (1989). Neonatal septicaemia—
incidence, etiology and outcome. A 6-year analysis.
Acta Paediatr. Scand. Suppl. 360, 113–139. doi:
10.1111/j.1651-2227.1989.tb11291.x
Mahlen, S. (2011). Serratia infections: from military
experiments to current practice. Clin. Microbiol.
Rev. 24, 755–791. doi: 10.1128/CMR.00017-11
Moles, L., Gómez, M., Heilig, H., Bustos, G., Fuentes,
S., de Vos W., et al. (2013). Bacterial diversity
in meconium of preterm neonates and evolution
of their fecal microbiota during the first month
of life. PLoS ONE. 8:e66986. doi: 10.1371/journal.pone.0066986
Nastro, M., Monge, R., Zintgraff, J., Vaulet, L.,
Boutureira, M., Famiglietti, A., et al. (2013).

First nosocomial outbreak of VIM-16-producing
Serratia marcescens in Argentina. Clin. Microbiol.
Infect. 19, 617–619. doi: 10.1111/j.1469-0691.2012.
03978.x
Nationales Referenzzentrum für die Surveillance von
nosokomialen Infektionen. Available online at:
http://www.nrz-hygiene.de
Schwab, F., Geffers, C., Piening, B., Haller, S.,
Eckmanns, T., and Gastmeier, P. (2014). How
many outbreaks of nosocomial infections occur
in German neonatal intensive care units annually? Infection 42, 73–78. doi: 10.1007/s15010-0130516-x
Urmenyi, A., and Franklin, A. (1961). Neonatal death
from pigmented coliform infection. Lancet 1,
313–315. doi: 10.1016/S0140-6736(61)91481-7
Received: 07 January 2014; accepted: 14 February 2014;
published online: 06 March 2014.
Citation: Gastmeier P (2014) Serratia marcescens:
an outbreak experience. Front. Microbiol. 5:81. doi:
10.3389/fmicb.2014.00081
This article was submitted to Infectious Diseases, a
section of the journal Frontiers in Microbiology.
Copyright © 2014 Gastmeier. This is an open-access
article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited
and that the original publication in this journal is cited,
in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not
comply with these terms.

March 2014 | Volume 5 | Article 81 | 2

