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FIGURE 1. Black bars represent the number of hepatitis C virus
(HCV) outbreaks (consisting of 2 or more outbreak cases with
confirmed transmission links to patients in the same facility) in US
hemodialysis facilities reported to the Centers for Disease Control
and Prevention (CDC) by year. Grey bars represent the number of
persons newly infected with HCV during US hemodialysis facility
outbreaks reported to the CDC by year.

should be familiar with HCV testing recommendations™® and
should comply with state-specific reporting requirements. Public
health reporting of cases provides an opportunity to initiate public
health investigations to address the root causes of HCV infections
among dialysis patients and prevent additional cases. An impor-
tant additional benefit provided by screening is that infected
patients may be identified for care and treatment to reduce the
increased morbidity and mortality associated with chronic HCV
infection. HD patients should be a high priority for prevention of
HCV infection and if infected, for HCV treatment.'°
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Cold Plasma Technology and Reducing Surface
Bacterial Counts: A Pilot Study

Healthcare-associated infections (HCAIs) affect between 5%
and 10% of patients admitted to an acute-care hospital.'
Strategies to prevent and control HCAIs include adequate
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decontamination of the healthcare environment. Traditionally,
decontamination is conducted using a combination of
detergents and disinfectants that are effective for flat surfaces
and when applied with care by trained staff. However, liquid
disinfectants are not suitable for the surfaces of electrical and
electronic apparatus such as monitors and beds with electrical
drives.

Newer approaches include fumigation, such as with
hydrogen peroxide, are extremely effective because they
sterilize virtually everything in a room. However, they are less
suitable for routine disinfection because patients and staff need
to vacate the area during this process.” Hence, fumigation is
not practical in critical-use wards such as intensive care units,
and is often reserved for controlling outbreaks.

We have developed a cold-plasma method to complement
liquid disinfection methods.” Patients and staff can remain in
clinical areas while it is performed, and it can be applied to
the surfaces of electrical and electronic equipment without
damaging them. Its large plume (20.3cm [8 inches] in
diameter and 10.2 cm [4 inches] long) covers drip stands and
bed frames and ingresses into crevices up to 10.2 cm deep. We
report on a preliminary assessment on a busy ward using a
prototype suitably designed for that environment.

The cold atmospheric pressure plasma (CAPP) device is
comprised of 9 separate plasma jets arranged in a square
configuration. The plasma jets are 3 cm apart in the square.
Each jet is driven by its own high-voltage, sinusoidal power
supply, operating at a peak applied voltage of 2.5kV at 7 kHz.
The plasma operating gas is compressed air that flows into
the device at a rate of 21 L per minute.

The effectiveness of the CAPP device to reduce microbial
contamination was evaluated using patient tray tables on a
busy ward of a tertiary referral acute-care hospital over
8 weeks. The device was placed 1-2 cm from the surface of the
tray table, and the plasma was delivered in the form of a cold
gas. In this pilot study, the CAPP device was used on patient
tray tables for ~5 minutes per tray table (~60 seconds
per area). Routine hospital-ward cleaning used 1,000 parts
per million (ppm) Teepol (Kent, UK), a multipurpose deter-
gent, and 1,000 ppm Presept (Dorset, UK), a hypochlorite
solution applied to all surfaces, including those subjected to
the CAPP treatment. For our microbial evaluations, we used
Petrifilm (3M, St Paul, MN), an aerobic-count plating system.
Over an 8-week period, 480 petrifilms with an area of 20 cm?
(5 per table) were used to sample 12 tray tables (6 control and
6 test samples) on the day before CAPP treatment, immediately
after CAPP treatment, and 1 day after CAPP treatment.?

Statistical data analyses were performed using GraphPad
Prism 5.00 software (GraphPad software, La Jolla, CA). The
means of 3 independent experiments of the log (CFU/mL)
between recovered controls and treatments were compared by
1-way analysis of variance (ANOVA), and Tukey’s multiple
comparison tests and Student ¢ tests were also used.

The multiple-jet CAPP device significantly reduced micro-
bial contamination on patient tray tables (P <.05; Figure 1).
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FIGURE 1. Multiple-jet air decontamination of patient tray tables

over 8 weeks (n=6; NS, nonsignificant; *P <.05).

The levels of microbial contamination detected using Petrifilm
were higher on the day before the CAPP decontamination was
conducted. These levels were significantly reduced on the tray
tables by ~50% with CAPP decontamination. The bacterial
levels of contamination increased 1 day after CAPP treatment,
as expected.

Increasing interest in the role of cleaning or hospital hygiene
in preventing HCAIs is accompanied by a realization that
routine cleaning methods are often ineffective, as are methods
for evaluating their effectiveness.” Concurrently, while the
emergence of new technologies to augment current cleaning
protocols is welcome, their evaluation is also challenging.

Cold atmospheric pressure plasma has the benefit of being
nontoxic when used near equipment, patients, and staff, and it
has significant antimicrobial properties.® The antimicrobial
effect occurs through the production of reactive atoms as well
as positive and negative ions. In an experimental setting, we
previously demonstrated the effectiveness of reducing surface
bacterial counts on the order of log; 2-3.” In this pilot study,
we extended our evaluation to a surface area commonly found
in the clinical arena, the patient tray table. We observed a
significant reduction in the average colony-forming units per
centimeter, which we believe was not due to other factors.
However, this was a pilot study, and a larger evaluation using a
variety of surfaces, both flat and irregular, together with an
evaluation of the effectiveness of routine cleaning methods are
needed.

Recently, some emphasis has been placed on the evaluation
of ultraviolet and hydrogen peroxide disinfection systems. In
a recent evaluation of pulsed-xenon ultraviolet disinfection,
significant log reductions were observed in both spore- and
nonspore-forming organisms.” A recent evaluation of the
impact of vaporized hydrogen peroxide on rates of Clostridium
difficile infection using a breakpoint time-series analysis indi-
cated a significant reduction in CDI cases.® New technologies
are likely to augment or even potentially replace current
cleaning approaches. However, many of these methods have
not been adequately evaluated in appropriate clinical trials,
which also consider many variables involved such as patient
mix, quality of conventional cleaning, and changes in other
infection prevention control measures (eg, hand hygiene).
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Weber et al’ suggested that a trial comparing ultraviolet light
with hydrogen peroxide should be undertaken. However, both
methods require the clinical area to be vacated by patients and
staff. In a busy clinical setting, a system that would obviate the
need for this evacuation should also be explored. Moreover,
CAPP, which does not require evacuation, should be further
evaluated in a clinical trial to determine how much it enhances
hygiene in addition to routine cleaning and whether it reduces
nosocomial infections.
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Implementation of Infection Prevention and
Antimicrobial Stewardship in Cardiac
Electrophysiology Laboratories: Results from
the SHEA Research Network

Infection prevention in electrophysiology (EP) laboratories is poorly
characterized; thus, we conducted a cross-sectional survey using the
SHEA Research Network. We found limited uptake of basic
interventions, such as surveillance and appropriate peri-procedural
antimicrobial use. Further study is needed to identify ways to improve
infection prevention in this setting.

Infections complicate 2%—5% of all cardiovascular implan-
table electronic device (CIED) procedures, which include
pacemakers and implantable cardioverter-defibrillators."
With use of CIEDs growing to 245,000 new implants in
2007, the incidence of CIED infections is also increasing.2
Deep infections cost more than $50,000 per event and have an
absolute mortality of 18%.>* The rising use of CIED devices,
particularly due to a growing geriatric population coupled with
the devastating nature of CIED infections, creates a critical
need for effective infection prevention strategies in the cardiac
electrophysiology (EP) laboratory.

The need to improve infection prevention strategies is
underscored by recent studies demonstrating high rates of
inappropriate antimicrobial prophylaxis following CIED
procedures.” Accordingly, it is important to understand the
current landscape of infection prevention and antimicrobial
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