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Reply to Petersen

To the Editor—We appreciate Petersen’s1 commentary on our
study evaluating the use of rapid indicators in detecting re-
sidual debris in manually cleaned gastrointestinal endo-
scopes.2 He underscored the importance of several challenges
related to the improvement of endoscope reprocessing, in-
cluding the need for quality assurance. Failure to adhere to
reprocessing guidelines occurs for various reasons, and pro-
tocol breaches have been associated with endoscope-related
outbreaks.3 Methods for ensuring adherence to reprocessing
protocols are lacking. Systematic culturing and rapid indi-
cator testing have the potential to prevent pathogenic trans-
mission by verifying process quality and identifying contam-
ination prior to patient use.

More research is needed to fill knowledge gaps and develop
workable solutions that ensure patient safety and are oper-
ationally feasible. Microbiological cultures may provide clin-
ically relevant information, but as Petersen1 stated, there are
several limitations associated with reliance on microbial cul-
tures.

In addition to the points raised, the transmission of micro-
organisms may not always result in infection. Even if infection
does ensue, it may not be immediately apparent after exposure
to the endoscope because of silent transmission and coloni-
zation.4-6 In 1 recent endoscopy-associated, multidrug-resistant
organism (MDRO) outbreak, investigators found that several
patients were asymptomatic carriers of an extended-spectrum
b-lactamase–producing Klebsiella pneumoniae for more than
10 months after exposure to contaminated endoscopes. Others
presented with symptomatic bloodstream infections or biliary
tract infections. Initial attempts to culture implicated duoden-
oscopes were unsuccessful, and it appeared that the endoscopes
were free of viable microbes. More cases continued to occur,
and investigators were able to harvest the epidemic strain and
other MDROs (Morganella morganii and Pseudomonas aeru-
ginosa) on several duodenoscopes, following a change in sam-
pling and culturing protocols.4 This emphasizes the importance
of microbial cultures but also highlights the potential disad-
vantages of relying solely on cultures, because they are difficult
to perform and may not be a reliable indicator of the absence
of viable organisms. In the outbreak previously mentioned,4

253 patients were exposed to multiple MDROs over a period
of 9 months, with 16 verified cases of transmission, because
cultures failed to identify contaminated endoscopes.4 The lack
of standardization in sampling and culturing techniques al-
luded to by Petersen1 may have played a role in the duration
and severity of this outbreak.

Therefore, a reliable, rapid audit tool that can detect con-
taminated endoscopes before patient use would be valuable

in verifying reprocessing effectiveness. As such, our study
sought to determine the feasibility of using rapid indicators
on clinically used endoscopes.

One limitation of this, our initial study, is the lack of ter-
minal cultures following high-level disinfection to validate
our methods of assessing contamination levels after bedside
precleaning and manual cleaning. We recognize the impor-
tance of obtaining microbiological data after high-level dis-
infection and other reprocessing steps, but this was beyond
the purview of our study. Further studies should use cultures
to provide context to rapid indicators results. We have in-
corporated microbial cultures in our ongoing research to ad-
dress this issue.

Petersen1 noted the water and surface adenosine triphos-
phate (ATP) tests and dipstick tests performed to detect blood
and protein in channel effluent. Our team also employed
protein tests on component surfaces (eg, distal ends, biopsy
ports, and control handles). Even though cultures were not
employed in this study, it should be noted that residual con-
tamination within endoscope suction/biopsy channels after
manual cleaning was assessed using previously microbiolog-
ically validated cutoffs for protein, hemoglobin, and ATP.7,8

Alfa et al7 established benchmarks for protein, hemoglobin,
and bioburden to verify that clinically used endoscopes have
been adequately manually cleaned. These benchmarks were
used in a simulated-use study with artificial test soil to validate
ATP levels in relative light units (RLUs).8 Researchers con-
cluded that benchmarks for protein, hemoglobin, and bio-
burden (ie, less than 6.4 mg/cm2, 2.2 mg/cm2, and 4 log10 colony
forming units/cm2, respectively) were not exceeded when ATP
measured less than 200 RLUs.8 Further research with clinically
used endoscopes determined that protein and bioburden
benchmarks for manual cleaning were met when ATP levels
were less than 200 RLUs.9 Others have found a strong asso-
ciation between culture results and ATP levels.10-12 Alfa et al9

noted that ATP tests used to monitor cleaning effectiveness
cannot reliably detect the small numbers of microbes that may
be present in patient-ready endoscopes.

We used the benchmarks above to identify post–manual
cleaning organic residue and bioburden that may reduce the
efficacy of high-level disinfection.7,13 The tests detected po-
tentially significant contamination that otherwise would not
have been identified, given the currently recommended prac-
tice of visual inspection. As ongoing studies attempt to define
optimal methods for assessing cleanliness, we maintain that
rapid indicator tests could be used to detect persistent con-
tamination that should be absent prior to high-level disin-
fection. As more endoscope-related outbreaks are reported,
we must work to refine our understanding of endoscope re-
processing and contamination. Our findings suggest that the
current practice of visual inspection is not adequate for as-
sessing endoscope cleanliness. Rapid indicator testing may be
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useful while researchers continue to evaluate methods for
reducing the risk of endoscope-related infection.
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Failure of a Hazard Analysis and Critical
Control Point–Based Legionnaires’ Disease
Prevention Program: 2 Definite Nosocomial
Cases Tell the Story

To the Editor—In a recent article by Krageschmidt et al,1 it
is surprising to read the authors’ conclusion that the hazard
analysis and critical control point (HACCP) method was an
“effective” program for controlling Legionnaires’ disease even
though 2 confirmed nosocomial cases of Legionnaires’ disease
occurred during the study period while the HACCP approach
was being followed. Irrespective of what number of cases
might have been occurring before implementation of the
HACCP approach (data not reported), the occurrence of 2
nosocomial cases in 2 years in the 2 study hospitals while the
HACCP approach was used documents a failure to recognize
source amplification and to stop subsequent disease trans-
mission.

The inability to detect the etiologic source for 2 nosocomial
cases raises questions about the validity of the environmental
testing methods used to assess the overall success of the
HACCP program. In particular, the environmental testing
approach used by the authors may have been inadequately
sensitive to detect the source of Legionella for these 2 cases.
The testing methods as written in this study (only listed as
previously described) are not detailed enough to determine
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