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Pseudomonas putida, P. aeruginosa, and Serratia marcescens
are Gram-negative bacteria frequently found in hospital
environments. P. aeruginosa and S. marcescens have been
recognized as important pathogens of nosocomial infection.
They cause serious infections, including meningitis, bacteremia,
and pneumonia. Many outbreaks due to these organisms have
been reported (1,2).

On June 18 and 19, 2000, five patients in the ward of a city
hospital developed high fever. On June 17, they had all been
administered anticoagulants or diuretics via the central or
peripheral vein. On June 20, suspecting iatrogenic infection,
the infection control team of the hospital started an investiga-
tion including environmental surveillance and interviews with
the ward staff members.

Blood was drawn from the patients for microbiological
examination before antibiotic therapy was initiated. From the
patients’ blood, P. putida, P. aeruginosa, and S. marcescens
were isolated (Table 1). Bacterial cultures were also obtained
from various sites of the ward, including a basket for placing
syringes, the ward’s sink, sponges, disinfectant solutions, room
surfaces, and staff members’ hands. The culture specimens were
sent to Aichi Prefectural Institute of Public Health for pulsed-
field gel electrophoresis (PFGE). PFGE was performed as

described by Nakano and colleagues (3).
Upon identification of pathogens, the patients were

immediately moved to an intensive care unit. In the ward,
several control measures were implemented. Glass syringes
used for preparing intravenous injection fluids (IV fluids) were
replaced by disposable plastic syringes. Infected and non-
infected areas were strictly separated. Education of the staff
in the ward was strengthened, including hand washing
before and after each patient contact and cleaning of environ-
mental surfaces with disinfectants.

The team’s investigation indicated that the repeated use of
glass syringes was the cause of this outbreak. In this hospital,
as a convenience, IV fluids were prepared by using glass
syringes. Usually, used syringes are washed in the ward’s
storeroom before returning them to the cleaning unit on
every Saturday. In the present outbreak, used syringes were
washed on Friday, and returned to the basket. To make
matters worse, the basket was returned to the original posi-
tion without being properly labeled “used”. The IV fluids were
prepared using these syringes. This could have been a cause
of the error.

S. marcescens was isolated from four patients, P. putida
from four patients, and P. aeruginosa from two patients (Table
1). All these bacterial species were isolated from the sink.

The PFGE patterns of the SpeI-digests of DNA from the
six S. marcescens isolates, four from the patients, one from
the sink, and one from a basket were identical except for one
(Fig. 1). The PFGE patterns of P. putida and P. aeruginosa
were almost identical among the patients’ isolates, but were
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totally different between the patients’ and environment
isolates (data not shown). Therefore, in the present case, the
major cause of the outbreak was probably S. marcescens in
the environment, which was introduced into IV fluids after
repeated use of syringes placed in a contaminated basket. As
the PFGE patterns of P. putida and P. aeruginosa were
respectively identical among the patient isolates, these two
bacteria species probably expanded as clones and came to be
involved in the outbreak. Though P. putida is generally
considered less virulent than P. aeruginosa, there has been a
report that clearly showed an outbreak caused by P. putida
(4).

While catheter-related bacteremia is generally caused
by Gram-positive bacilli, such as Staphylococcus aureus,

coagulase-negative Staphylococcus and Enterococcus, infusate-
related bacteremia is often caused by Gram-negative bacteria,
such as Klebsiella, Pseudomonas, and Serratia, as in the
present case. In most outbreaks, the source of responsible
pathogens was difficult to be identified by environmental
surveillance, even if the bacteria were isolated from patients
(5) or from the environment (6). The present investigation
fortunately was able to establish the link between the outbreak
and the environmental pathogens. As these pathogens cannot
be eradicated from the hospital environment, constant infec-
tion control measures is needed in order to prevent nosocomial
infections.
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Fig. 1.  PFGE profiles of S. marcescens isolated from patients (lanes 1
to 4), sink (lane 5), and basket (lane 6). Genomic DNA was
digested with SpeI restriction enzyme, and the fragments were
fractionated on a 1% agarose gel. Only one patient isolate (lane
2) showed a different pattern.

Table 1.  Results of blood culture from patients with sepsis

Patient no. Isolates Outcome

1 S. marcescens, P. putida survival

2 S. marcescens, P. putida, P. aeruginosa survival

3 S. marcescens, P. putida, P. aeruginosa survival

4 P. putida dead

5 S. marcescens survival
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