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LETTERS TO THE EDITOR

Outbreak of Burkholderia cepacia
Bacteremia Caused by Contaminated
Chlorhexidine in a Hemodialysis Unit

TO THE EDITOR— Burkholderia cepacia is a widespread
gram-negative environmental bacillus associated with noso-
comial infection."? This organism colonizes water supplies,
filter membranes, and antiseptic solutions.”” Inadequate cath-
eter care, defects in membrane integrity, and the reprocessing
of dialyzers have all been implicated in outbreaks in hemo-
dialysis units.*” We describe an outbreak of B. cepacia bac-
teremia that occurred in Madrid, Spain, in the Alcobendas
hemodialysis center.

The Alcobendas hemodialysis center has 14 stations and
serves approximately 60 outpatients with chronic renal failure
per month. Municipal water passes through cartridge filters,
water softeners, carbon filters, and a simple reverse-osmosis
membrane unit before being distributed to the dialysis sta-
tions in a closed-loop circuit. Dialysis machines are disin-
fected according to the manufacturer’s instructions at the end
of each dialysis session.

Chlorhexidine was purchased by the hemodialysis center
as a 5% solution and diluted with deionized water to a 2.5%
solution, then stored in 250-mL plastic bottles. The solution
was prepared every 7-10 days by healthcare workers. The 2.5%
chlorhexidine solution was used to disinfect the skin of pa-
tients before catheter insertion and during follow-up care.

The nosocomial outbreak of B. cepacia bacteremia occurred
from December 1, 2005, through April 30, 2006. Five out-
patients developed symptoms of bacteremia. The overall at-
tack rate was 1.6%. An outbreak case was defined by the
presence of fever and the detection of B. cepdcia in blood
cultures.

Four of the case patients had long-term central venous
catheters (CVCs) and developed high temperatures without
signs of catheter-related infection. The catheters were re-
moved from all 4 patients but only 1 catheter was sent to the
laboratory for culture.

The unusually high number of B. cepacia isolates motivated
us to carry out an epidemiological study. Blood samples are
usually inoculated into both aerobic and anaerobic media for
processing with the Versatrek culture system (Trek Diagnostic
Systems). The blood samples were cultured on 3 agar plates:
sheep blood agar, chocolate blood agar, and brucella agar.
The sheep blood agar and chocolate blood agar plates were
incubated at 35°C in an atmosphere containing 5% CO, for
48 hours. The brucella agar was incubated at 35°C in an
anaerobic atmosphere for 48 hours.

Environmental cultures were performed on potential
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sources of B. cepacia contamination: the deionized water used
to dilute the dialysate concentrate, the postosmosis water, the
tap water of the 14 hemodialysis stations, the undiluted 5%
chlorhexidine solution, the diluted 2.5% chlorhexidine so-
lution, and the povidone-iodine solution. All environmental
samples were cultivated on B. cepacia—selective agar and in-
cubated at 35°C in an atmosphere containing 5% CO, for 18
hours.

Biochemical identification was performed with the Vitek 2
GNI card (bioMérieux Vitek) and Biolog GN2 panels
(Biolog). Susceptibility testing was performed with the Wider
System (Francisco Soria Melguizo). Genotyping of clinical
and environmental B. cepacia strains was performed after
digestion with the restriction enzyme Xbal with the CHEF
DR-III system (BioRad) according to the conditions previ-
ously described.’

During the outbreak, B. cepacia was isolated from the blood
of 5 patients treated at the hemodialysis unit and from 2
environmental samples. This organism was detected in the
2.5% chlorhexidine solution and in the water used to dilute
the chlorhexidine at station 3. Other potential sources of
contamination yielded no B. cepacia.

All the clinical and environmental isolates were of Burk-
holderia stabilis sp. nov. (formerly Burkholderia cepacia gen-
omovar IV) and had identical DNA banding patterns, as de-
termined by pulsed-field gel electrophoresis (PFGE),
suggesting their relation and a common source of infection.
The clonality of the 7 isolates is shown in the Figure.

Our findings suggest that the outbreak of B. cepacia bac-
teremia in patients receiving long-term hemodialysis at our
institution was caused by the use of contaminated alcohol-
free 2.5% chlorhexidine solution for skin disinfection before
catheter insertion and during follow-up care. All the patients
of the hemodialysis unit were exposed to this solution, but
only 5 women, with a median age of 79 years (range, 77—81
years), developed infection. Concomitant long-term use of a
CVC and advanced age were significant risk factors.

We hypothesize that the water tap of station 3 was con-
taminated with the B. cepacia through inappropriate manip-
ulation when the 2.5% chlorhexidine solution was prepared
by healthcare workers, because samples of water from the rest
of the distribution system in the hemodialysis unit yielded
no B. cepacia. After we discarded the diluted chlorhexidine
solution and cleaned the tap of station 3 with solutions of
sodium hypochlorite and 80% v/v ethanol, no further cases
were identified.

Environmental bacteria are becoming increasingly involved
in outbreaks. In these cases, molecular identification and typ-
ing are fundamental for determining the correct strategy in
the management of epidemics.

On the basis of evidence from our study and others in the
literature, we recommend that hospitals and other hemodi-
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FIGURE. Pulsed-field gel electrophoresis (PFGE) of B. cepacia
strains. The A denotes the lambda ladder PFGE weight marker (48.5
kbp concatemers). Lane 1, an epidemiologically unrelated strain re-
covered from a cystic fibrosis patient; Lane 2, strain retrieved from
the catheter of patient 2; Lanes 3-7, strains isolated from the blood
of patients 1, 2, 3, 4, and 5, respectively; Lane 8, strain recovered
from a sample of the tap water of hemodialysis station 3; Lanes 9
and 10, strains recovered from 2 bottles of 2.5% chlorhexidine
solution.

alysis units discontinue the use of diluted alcohol-free chlor-
hexidine solution. In fact, the manufacturer’s instructions
recommend adding alcohol when diluting the chlorhexidine
for skin disinfection before catheter insertion and during fol-
low-up care.
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Outbreak of Pseudomonas aeruginosa
Infections Associated With Contaminated
Water in a University Hospital in Tunisia

To the Editor—Pseudomonas aeruginosa is a major pathogen
that causes nosocomial infections, particularly in ventilated
and/or immunocompromised patients. This organism is
ubiquitous in moist environments and is frequently found in
various hospital sites. Strains involved may be spread via the
hands of healthcare workers or by an environmental source,
such as contaminated water."* The installation of surveillance
systems that detect outbreaks of nosocomial infection is im-
portant; sources of infection may be characterized and iso-
lated, and modifications in procedures made to stop further
infections from occurring. Infection is a frequent event in
surgical wards, such as the urology ward, where endoscopy
and surgical procedures are common.

We describe an outbreak of P aeruginosa infection that
occurred between July and September 2005 in the urology
ward in the University Hospital Sahloul in Tunisia, a 548-
bed hospital. An investigation of the environment was done
to determine the potential source of infection and to imple-
ment control measures to stop the outbreak. The urology
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