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Letters to the Editor
Variability of ATP amount in last
rinse water of automated washer-
disinfectors demands monitoring
of every load
Sir,

Decontamination processes for medical devices, such as
washing, disinfection, and sterilization are essential steps in
Figure 1. Water sampler (WS). (A) Components of theWS: a funnel and a
via the funnel. (B) WS as used in an automated washer-disinfector (AWD
during anAWDprocess, e.g. by the force of awater spray. (C) The princip
a process, water will be collected by the funnel and flow into the beaker
bottom of the rinsewater collector is constructed such that thewater pr
at the end of a process the WS essentially contains the last rinsing wate
infection control. The end result of a washingedisinfection
process is critical for the next step in decontamination, or for
the safe use of a device on a patient in cases where no further
decontamination is applied. It would be helpful for daily
practice and the development of evidence-based standards if a
data set were available to demonstrate the reproducibility of
automated washer-disinfectors (AWDs).1,2 We were unable to
identify such a data set in the literature, and therefore decided
to perform an inventory study. This encompassed 18 AWDs
distributed over eight hospitals in four European countries. The
cleanliness of a reprocessed instrument cannot be judged
beaker. The funnel is sowide thatwater can only access the beaker
). The stainless steel WS is constructed such that it does not tip over
le of theWS: the red arrows indicate thewater flowdirection. During
. The funnel outlet extends almost to the bottom of the beaker. The
esent in the beaker is pushed upwards and out of the beaker. Hence,
r. (D) The position of the WS in all AWD tests in this study.
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solely by visual inspection. Therefore the last rinse water from
an AWD process was collected with a water sampler (WS;
Valimed AB, Umeå, Sweden) (Figure 1). The last rinse water
indicates whether processed instruments have been rinsed
with contaminated water; using contaminated rinse water will
result in insufficiently decontaminated instruments.

Our study protocol specified that before an AWD cycle was
run an empty WS was to be placed in the load of the AWD on the
mid-shelf (one-half of the height) at one-quarter of the depth
and one-third of the width calculated from the left wall of the
unloading door (Figure 1). After a full cycle the WS funnel was
removed from its beaker and a Clean-Trace� (3M, St Paul, MN,
USA) water test sample stick was dipped in the water sample.
This stick was positioned back in its sleeve, activated, and
shaken for 10 s. Next, the activated test stick was placed inside
its associated Clean-Trace NGi luminometer and the displayed
relative light unit (RLU) value was registered.3,4 Before each
process the WS was emptied. The protocol also required a
negative control and an empty process run with the AWD. The
negative control was performed by activation of the test stick
without sampling. An empty process run was a run with only a
WS as load in the AWD. All results were recorded in a data sheet
together with additional data on the AWD, including location,
load, loading pattern, loading amount, human visual inspec-
tion, and detergent. All equipment was used according to the
manufacturers’ instructions and all investigators were appro-
priately trained.

To investigate the rinse water from the WS, the ATP method
was chosen because its results are quantitative and objective.
This is in contrast with the tests based on subjective inter-
pretation, e.g. colour changes and amount of removed test
soil.2 Other available quantitative tests often require read-out
methods that are neither practicable nor easy to implement in
500

450

400

350

300

250

200

150

100

R
LU

 v
al

ue
 (–

)

50

0
A B C D E F G H I

Figure 2. Results of all 18 automated washer-disinfectors (AWDs) (A‒
box plot. The y-axis represents relative light unit (RLU) values from
denoted by the magenta horizontal line. Eleven of the 880 processes h
H, I, J, L, O, and Q).
the reprocessing of medical devices in a central sterile supply
department, e.g. the total organic carbon method.

Each load of each of the 18 AWDs was monitored for at least
one working week. This yielded a total of 1006 data points,
consisting of 64 negative controls, 62 empty loads, and 880
regular process runs. The individual results of the AWDs and the
cumulative results are presented in Figure 2. The median
(interquartile range) of the negative controls was 4 (3, 6) RLU
and for the empty cycles 5 (4, 7) RLU, i.e. similar results.
Regular cycles showed a much broader distribution of RLU
values with a median (interquartile range) of 24 (12, 49) and
large variations, from 1 to 6578. Using the ManneWhitney U-
test for non-normal distributions the ATP values from empty
and regular loads showed a statistically significant difference
(P ¼ 0.0001). These results demonstrate that the high RLU
values in the regular processes must originate from the load
and reveal the added value of the WS-ATP method for clean-
liness detection of an AWD-processed load.

In the literature, different thresholds for the RLU value have
been suggested to classify the process as a pass. If a threshold
of 200 RLU had been used, 4% of the processes would have
exceeded this level and therefore have been classified as a
fail.3,5 With a threshold value of 300 RLU the failure rate would
have been 3%, and with 400 RLU 2%. Eleven of the 880 (1%)
regular processes showed even higher ATP values of >500 RLU
in the final rinse water.

Further correlations with additional recorded information
were not established, because the amount of data was
insufficient.

Visual inspections of instruments after AWD processing that
are applied in many hospitals cannot assess cleanliness of all
instrument surfaces. Obviously, the broad variation in RLU re-
sults demands every load monitoring of AWD processes to
J
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R) and the cumulative (Cum) results of all 18 AWDs presented in a
0 to 500. The mean of the cumulative results was 24 RLU and is
ad an RLU value >500 and were distributed over eight AWDs (E, D,
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ensure the end result of a AWD process. Based on our results we
suggest that the WS‒ATP method is potentially valuable in the
daily monitoring of AWDs.
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How to isolate a patient with
Cladophialophora bantiana
infection? An opinion
Sir,

In 2009, Li and de Hoog presented a review on cerebral
phaeohyphomycosis.1 Based on our recent experience of caring
for a patient with Cladophialophora bantiana infection
involving both the central nervous system and bone, we would
like to propose infection control precautions for patients
infected with this biosafety level 3 pathogen.

C. bantiana is best known as an agent causing cerebral
phaeohyphomycosis in immunocompetent humans.1 The fungus
rarely causes pulmonary, cutaneous or soft tissue infections.2

Mortality rates of cerebral phaeohyphomycosis approach 100%
without treatment, and are approximately 50% evenwith surgery
and antifungal therapy.1 The route of invasion of the fungus into
the brain is not certain, but possible routes include via the
lymphatic system or haematogenously, direct spread from adja-
cent lesions, or byaccidental direct inoculation. Pulmonary entry
has alsobeenhypothesizedandconfirmed inanimals.1 Thefungus
is distributedworldwide,although infectionsaremorecommon in
warmer climateswith high average humidity.3,4 Occupationswith
regular exposure to dust, such as farming, are at increased risk.4

To our knowledge, no nosocomially transmitted infections have
been reported among patients or healthcare workers in clinical
departments or laboratories. We found no guidelines describing
the most appropriate infection control measures to be taken
when caring for patients with C. bantiana infection. The current
uncertainties about the modes of transmission of C. bantiana is
probably one reason for the lack of guidance.

Most infections are confined to the central nervous system; in
these cases, we suggest that contact isolation seems sufficient as
an infection control measure. In cases of pulmonary infection
with the tissue-invasive mycelial form, we suggest that contact
isolation should suffice because the fungus is not believed to
sporulate at body temperature in the lower airways.5 However,
for any case of phaeohyphomycosis (cutaneous, soft tissue, pul-
monary or central nervous system infection) associated with an
open wound, both contact and airborne precautions should be
applied until definite closure of the wound. This level of pre-
cautions conforms with the US Centers for Disease Control and
Preventionguideline for isolationprecautions tobetaken incases
of aspergillus soft tissue infections with copious drainage.6

Pegues et al. previously reported a cluster of person-to-person
airborne transmission of Aspergillus spp. in a transplant unit.5
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