Gram Negative Bacteria Outbreaks

CRE Outbreak at UCLA, January 2015
At UCLA’s Ronald Reagan Medical Center, five patients were infected with CRE and two others died
from CRE infections. These infections are all associated with contaminated endoscopic retrograde
cholangiopancreatography (ERCP) duodenoscopes. 179 other patients also received treatment with
these scopes and may have been exposed to CRE. UCLA says that the dirty scopes were washed
according to the directions provided by the manufacturer. UCLA has now implemented a new
decontamination process for the scopes that “goes above and beyond the manufacturer and national
standards,”. The CDC is assisting the L.A. County Department of Public Health look into these infections
at UCLA. According to the FDA, work is being done to prevent the spread of infections while still
allowing these tools to be used.
Terhune, C. (2015, February 18). Superbug linked to 2 deaths at UCLA hospital; 179 potentially exposed.

CRE Outbreak at Seattle Hospital, 2012-2014
The Virginia Mason Medical Center in Seattle, Washington blames the contaminated endoscopic ERCP
duodenoscopes for the infection of at least 35 patients. These dirty scopes may also have contributed
to the death of 11 people. The outbreak occurred between 2012 and 2014. Officials at Virginia Mason
did not believe it was necessary to notify the patients. Investigators say the scopes had been properly
sterilized according to the manufacturers’ Instructions for Use. Virginia Mason now quarantines all
reprocessed scopes 48 hours prior to scheduled procedure to ensure that there is no bacterial
contamination.
Burger, J. (2015, January 23). Outbreak at Seattle Hospital Infects at Least 35, Suspected in 11 Deaths.
CRE Outbreak at Lutheran General Hospital in Park Ridge, Illinois, December 2013
243 patients underwent the Endoscopic Retrograde Cholangiopancreatography (ERCP) procedure,
which is a specific procedure looking at bile ducts and pancreas were screened for potentially being
exposed to the bacteria CRE. 105 of 243 patients who may be infected have come in contact with the
hospital for screening. The ERCPs involve a process of high-grade disinfectants and brushes in order to
effectively clean them. The hospital has since permanently moved to the use of gas sterilization for
better cleaning efficacy.
Peterson, E. (2013, December 27). Lutheran General finds, stops bacteria source.

CRE Outbreak UPMC , November 2012

1

In November 2012, an investigation was started at UPMC Presbyterian after multiple patients tested
positive for CRE. None of the patients died as a direct result of the infection. As a result of the
investigation, 18 patients had matching cultures to an infected scope used in ERCP procedure. During
the investigation, UPMC realized that due to a new design, disinfectant was unable to reach all parts of
the scope. They have started using ethylene oxide gas sterilization as a new way to clean all
gastrointestinal scopes.
Fabregas, L. (2014, October 13). Scope disinfection failure suspected in superbug cluster, leads UPMC to
alter methods.

Emergence of Glutaraldehyde-Resistant Pseudomonas aeruginosa, November 2009
In November 2009, at the University Hospital of Basel in Basel, Switzerland, staff conducted a routine
sampling of endoscopes. The routine sampling was to monitor the efficiency of the endoscope-cleaning
procedure at the hospital. During this procedure Pseudomonas aeruginosa (gram negative) was
detected. From 40 tested endoscopes in November 2009, 23 of 73 samples detected P. aeruginosa. In
the following samples from November through December 2009, P. aeruginosa was detected in 29 of
the 99 samples. It was found in the rinsing water and in the drain of 1 of the automated endoscope
reprocessors. 2 distinct P. aeruginosa strains were revealed, one in each reprocessor. The
glutaraldehyde- based disinfectant showed no activity against the 2 pseudo outbreak strains when it
was used in the recommended concentration under standard conditions. 63 patients who underwent
endoscopic procedures from April through November 2009 tested positive for P. aeruginosa. The
epidemiologic investigations failed to find a relation in 20 of 63 patients. After medical chart review by
2 infectious disease specialists, lower respiratory tract and bloodstream infections possibly caused by
the pseudo outbreak strain were detected in 6 patients. The surveillance of the endoscopes were
increased by sampling the rinsing water from the automated reprocessors twice weekly and sampling
endoscopes twice monthly.
Tschudin-Sutter, S. (2011). Emergence of Glutaraldehyde-Resistant Pseudomonas aeruginosa. Infection
Control and Hospital Epidemiology, 32(12), 1173-1178.

Multidrug-resistant Klebsiella pneumonia outbreak after ERCP, December 2008 – August 2009
Gram negative bacteria: Klebsiella pneumonia was the culprit producing extended-spectrum betalactamase outbreak. The investigators reviewed all medical data associated with patients and collected
microbiological data from environmental sources and duodenoscopes. The investigators identified 16
patients that were colonized with Klebsiella pneumonia that produced extended-spectrum betalactamase type CTX-M-15. All 16 of these patients had previously undergone ERCP between December
2008 and August 2009 at Hospital G. Montpied in France. The ultimate source for the infection was
identified as one duodenoscope. Audits show that the cleaning and drying was insufficiently
performed. After strictly following the cleaning guidelines, the outbreak ended.
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Aumeran, C. (2010). Multidrug-resistant Klebsiella pneumonia outbreak after endoscopic retrograde
cholangiopancreatography. Endoscopy, 42, 895-899.
Early Identification and control of carbapenemase-producing Klebsiella pneumoniae, originating
from contaminated endoscopic equipment, June 2008- January 2009
A total of seven patients became infected with Klebsiella pneumoniae at two hospitals between June
2008 and January 2009. All seven patients had previously received ERCP within the past two months.
Infection control measures were implemented to help prevent the transmission to other patients.
There appears to be a link between all seven patients. They all had ERCP done at the same endoscopy
center. It was discovered that there was an inadequate cleaning step at the endoscopy center.
Investigators found bioburden in the elevator channel of the implicated scope. After identifying this
flaw, 46 patients were invited for testing and an extra three patients were identified to be colonized
with with carbapenemase-producing organisms. The identification of the problem, the source of the
problem and implementing infection control measures led to the prevention of an outbreak.
Alrabaa, S. (2013). Early Identification and control of carbapenemase-producing Klebsiella pneumonia,
originating from contaminated endoscopic equipment. American Journal of Infection Control, 41, 562564

Pseudomonas aeruginosa outbreak in The Netherlands, 2008
In 2008, an outbreak of multidrug-resistant Pseudomonas aeruginosa occurred at the University
Medical Centre Groningen at the University of Groningen in The Netherlands. Three patients became
infected with this bacterium after undergoing ERCP procedures. Using both microbiological and
epidemiological techniques, the investigators found the source of the infection: one individual ERCP
scope. They found no bacterial contamination in the washer-disinfectors, tubing, or anywhere else in
the hospital. The isolates found infecting the patients were linked to the isolates from the scope
through molecular characterization. Luckily the routine screening of both patients and scopes
prevented this outbreak from becoming a larger problem. The surveillance protocol needs to be
tightened up to prevent all cases and prevent cross contamination between patients who underwent
ERCP.
Kovaleva, J. (2009). Is bacteriologic surveillance in endoscope reprocessing stringent
enough? Endoscopy, 41, 913-916.

Outbreak of Pseudomonas aeruginosa Infection Associated with Contamination of a Flexible
Bronchoscope, June – July 2007
There was a small outbreak of Pseodomonas aeruginosa infections in June and July of 2007 at Grady
Memorial Hospital in Atlanta, Georgia. Isolates were obtained from respiratory cultures of 12 patients.
All of the cultures had the same unique antibiogram pattern. The investigators cultured all
bronchoscopes at the hospital, and identified one as the source of the infection. As soon as this
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bronchoscope was identified as the source, it was removed from use. After removal of the
bronchoscope, there were no more cases of Pseudomonas aeruginosa. 55% of patients exposed to that
specific bronchoscope during those two months developed an infection, as opposed to 2% of patients
exposed to other bronchoscopes in the same time period. The bronchoscope was evaluated, and there
was visible damage to the bronchoscope that prevented effective high-level disinfection. It was
determined that the occasional inspection for damage might be required in order to ensure effective
high-level disinfection.
DiazGranados, C. (2009). Outbreak of Pseudomonas aeruginosa Infection Associated with
Contamination of a Flexible Bronchoscope. Infection Control and Hospital Epidemiology,30(6), 550-555.
An outbreak of Pseudomonas aeruginosa infections following thoracic surgeries occurring via the
contamination of bronchoscopes and an automatic endoscope reprocessor, May - June 2003
In May and June 2003 an outbreak of Pseudomonas aeruginosa occurred after thoracic surgeries in
Kyushu University Hospital in Fukuoka, Japan. Seven patients were reviewed and it was revealed that
the bronchoscopes were used during endotracheal intubation for one-lung ventilation in most
patients. P. aeruginosa was recovered from the sputum of these patients at a very early stage after the
operation. Samples from the bronchoscopes and an automated endoscope reprocessor were cultured
and P. aeruginosa was recovered from all the samples obtained. The sterilization cycles of the
bronchoscopes were inspected and it revealed unsuitable management of bronchoscopes and a flaw in
the AER. The detergent tank was contaminated and once it is contaminated it was not possible to
disinfect it.
Shimono, N. (2008). An outbreak of Pseudomonas aeruginosa infections following thoracic surgeries
occurring via the contamination of bronchoscopes and an automatic endoscope reprocessor. Japanese
Society of Chemotherapy and The Japanese Association for Infectious Diseases 2008, (14), 418-423.

Unusual implication of biopsy forceps in outbreaks of Pseudomonas aeruginosa infections and
pseudo-infections related to bronchoscopy, January – April 2003
Between January and April 2003, it was observed at the University Teaching Hospital of Montpellier,
France an increase in positive respiratory tract samples for Pseudomonas aeruginosa. The samples
were cultured from patients who had a bronchoscopic procedure. 61 bronchoscopic procedures were
performed in 36 patients with two different bronchoscopes. 16 patients became infected and the
infections were traced back to two bronchoscopes. After inspecting the bronchoscopes damage to the
internal channel was observed. This damage was caused by defective biopsy forceps and prevented
proper cleaning and disinfection of the bronchoscopes. The outbreaks stopped after the inner channels
were replaced and the hospital switched to disposable biopsy forceps.
Corne, P. (2005). Unusual implication of biopsy forceps in outbreaks of Pseudomonas aeruginosa
infections and pseudo-infections related to bronchoscopy. Journal of Hospital Infection, 60, 20-26.
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Multidrug-Resistant Pseudomonas aeruginosa Cholangitis after ERCP, July 2002
In July 2002, three patients developed sepsis due to a Pseudomonas aeruginosa infection at
Northwestern University Feinberg School of Medicine in Chicago, Illinois. All three patients had
previously received ERCP treatment. This small outbreak was surprising because Northwestern is
diligent about routine surveillance of their endoscopes. The infection control investigators believed
that all three patients had received their ERCP treatment with the same scope. They confirmed that
hypothesis by testing all of the available scopes, and linked the isolates from the patients to the
isolates from one scope. This scope had been cultured about a month prior, and the culture was
negative for bacterial growth. With that being said, it is possible that infections can still occur even if
the surveillance cultures are negative. The screening and surveillance processes have to become more
stringent to prevent infections from occurring.
Fraser, T. (2013). Multidrug-Resistant Pseudomonas aeruginosa Cholangitis After Endoscopic
Retrograde Cholangiopancreatography: Failure of Routine Endoscope Cultures to Prevent an
Outbreak. Infection Control and Hospital Epidemiology, 25(10), 856-859.
Outbreak of Pseudomonas aeruginosa Infections Associated with Flexible Bronchoscopes, June 2001
– January 2002
At Johns Hopkins Hospital in Baltimore, approximately 1000 flexible bronchoscopic procedures are
performed yearly. More than half of the procedures include bronchoalveolar lavage, where sterile
saline is instilled in the lower airways and then extracted to obtain samples. Between June 2001 and
January 2002, the rate of isolation of P. aeruginosa from bronchoalveolar-lavage samples was three
times higher than the usual rate. 414 patients had a bronchosopy during the outbreak. It involved 48
infections of the upper and lower respiratory tracts and bloodstream among 39 of the 414 patients. In
66.7% of these infections P. aeruginosa was found. The contaminated bronchoscopes might have been
related to a loose biopsy-port cap which could have had a part in the death of three patients.
Srinivasan, A. (2003). An Outbreak of Pseudomonas aeruginosa Infections Associated with Flexible
Bronchoscopes. The New England Journal of Medicine, 348(3).
An outbreak of multidrug-resistant Pseudomonas aeruginosa infection associated with
contamination of bronchoscopes and an endoscope washer-disinfector, October – November 1998
In the course of a two-month period at the St Thomas Hospital in London between October and
November 1998, two strains of P. aeruginosa were isolated from eight patients on the intensive care
unit and three patients from other units. 11 patient’s cultures came from respiratory samples and eight
of the patients had a bronchoscopy. The possible cause of the outbreak appeared that the hospital
purchased automated, closed washer-disinfectors due to the health and safety concerns over the use
of open-trough glutaraldehyde. The machine had lime scale and biofilm deposits on its internal
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plumbing. 20 out of 21 samples from the washer-disinfector showed various bacterial contaminants
including Pseudomonas. 1 specimen grew P. aeruginosa. Once the washer-disinfector was removed
from service and the bronchoscopes had been cleaned, there was no patient cultures identified with
ceftazidime- and azlocillin-resistant P.aeruginosa.
Schelenz, S. (2000). An outbreak of multidrug-resistant Pseudomonas aeruginosa infection associated
with contamination of bronchoscopes and an endoscope washer-disinfector. Journal of Hospital
Infection, 46, 23-30.

Nosocomial Transmission of Pseudomonas aeruginosa Following Bronchoscopy Associated With
Improper Connection to the STERIS SYSTEM 1 Processor, August - October 1998
This paper discusses the outbreak of Imipenem-Resistant P. aeruginosa (IRPA) after bronchoscopy
procedures in the New York Hospital Medical Center of Queens in August, September, and October of
1998. IRPA was found in 18 patients total. Using traditional and molecular techniques, the
investigators cultured multiple spots on bronchoscopes, cleaning equipment, and tubing. The results
show that there was no direct patient-to-patient transmission. The likely cause of the infections was
endoscopes used for the bronchoscopy procedure. The investigators linked the outbreak to poor
training on new AERs for the disinfection staff as well as the similar yet different connectors found on
the new AERs compared to the old AERs.
Sorin, M. (2001). Nosocomial Transmission of Imipenem-Resistant Pseudomonas aeruginosa Following
Bronchoscopy Associated With Improper Connection to the STERIS SYSTEM 1 Processor. Infection
Control and Hospital Epidemiology, 22(7), 409-413.

Pseudo-Outbreak of Mycobacterium chelonae and Methylobacterium mesophilicum caused by
Contamination of an Automated Endoscopy Washer, July – October 1998
Medical equipment pieces like fiber-optic scopes cannot withstand high temperatures; it then becomes
hard to accomplish high-level disinfection or sterilization. Automated washers using 2% glutaraldehyde
to reach high-level disinfection are commonly used to clean fiber-optic scopes. These washers can be
contaminated with atypical mycobacteria, including Mycobacterium chelonae. In August of 1998, the
microbiology laboratory reported an unusual number of acid-fast bacilli and pink bacteria identified as
M. chelonae and M. mesophilicum during the cultures obtained during bronchoscopy. Between July
21st and October 2nd 1998, 26 of 131 fungal cultures obtained by bronchoscopy grew M. chelonae. The
26 cultures obtained came from 22 patients. Two of the 22 cases were not thought to be part of the
outbreak. The automated washers were the result of the contaminations. The washers then
contaminated the endoscopes and the bronchoscopes that were used to decontaminate. As a result,
the medical center purchased new endoscopes and a new paracetic acid sterilization system.
Kressel, A. (2001). Pseudo-Outbreak of Mycobacterium chelonae and Methylobacterium mesophilicum
Caused by Contamination of an Automated Endoscopy Washer. Infection Control and Hospital
Epidemiology, 22(7), 414-418.
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