
drainage systems may not be feasible for some sink designs and
could be costly and labor intensive. Thus, we are currently inves-
tigating several simpler approaches to achieve the same effect.
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A novel color additive for bleach wipes indicates surface coverage
and contact time to improve thoroughness of cleaning

Kevin Tyan BA, Katherine Jin BA and Jason Kang BSc
Kinnos, Brooklyn, New York

To the Editor—Healthcare-associated infections (HAIs) exact a
heavy toll on the US healthcare system, affecting ~1.7 million
patients and resulting in direct costs of up to $45 billion each year.1

Institutions are heavily emphasizing frequent disinfection of high-
touch surfaces to prevent transmission to patients because con-
taminated surfaces are known to be reservoirs for nosocomial
pathogens.2 In particular, hospitals have increasingly adopted the
approach of daily cleaning with ready-to-use bleach wipes to
combat C. difficile infections (CDIs). Daily cleaning with a sporicidal
agent was demonstrated to be the most effective single intervention
against CDI and asymptomatic colonization,3 while one hospital
reported a reduction of 85% in CDI following the implementation of
daily bleach wipe cleaning in all patient rooms.4

However, effective disinfection requires proper technique, adequate
training, and constant monitoring.5 Significant human error in
disinfectant wiping practices has been well documented, with
personnel missing high-touch surfaces, overusing single wipes, and
inadvertently transferring pathogens between surfaces, or drying
off the applied disinfectant before the necessary wet-contact time.5

Periodic assessments of cleaning compliance through adenosine
triphosphate (ATP) bioluminescence assays and fluorescent marker
systems may help mitigate human error, but improvements cannot be
sustained without permanent systematic changes and constant

feedback. This assertion is evidenced by a report in which environ-
mental services (EVS) staff improved their cleaning performance from
52% to 83% after implementing fluorescent marker monitoring but
regressed toward the baseline (57%) after monthly feedback ceased.6

Current methods for quality control monitoring are retrospective and
often are only intermittently performed; thus, it may be challenging to
translate to timely feedback for EVS staff. To sustain a high level of
cleaning compliance, a unique approach is needed, one that provides
direct and immediate feedback to workers.

A novel attachment to bleach wipe containers, the Highlight
Wipes Lid (Kinnos, Brooklyn, NY) administers a blue indicator
onto dispensed bleach wipes to provide real-time visual feedback of
the thoroughness of surface coverage and the passage of contact time.7

As shown in Fig. 1A, the device consists of (1) a reusable lid that
attaches onto standard containers of commercially available bleach
wipes, and (2) a disposable cartridge containing the Highlight blue
liquid additive and pre-installed batteries. A user presses the button to
dispense individual wipes imbued with the blue indicator through the
front face of the battery-powered lid. This dispensing mechanism was
designed for ease of use and prevention of bleach splash-back that
typically occurs when manually pulling wipes through standard lid
orifices. Furthermore, the lid automatically retracts hanging wipes
back into the canister after a period of inactivity to prevent drying of
the bleach wipe, loss of efficacy, and wastage of the product—
problems common in currently used bleach wipes.

Figure 1B compares the visibility of surface coverage using
bleach wipes alone and bleach wipes dispensed through the
Highlight Wipes Lid. When wiped on a standard bedside rail
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(Hill-Rom, Chicago, IL), the surface coverage of bleach wipes
alone was difficult to see across all time points. In contrast, bleach
wipes with Highlight provided a bright blue color that was still
visible 2 minutes after wiping but completely faded to clear after
4 minutes. By leaving a blue trace where bleach has been wiped
onto a surface, Highlight provides users with a means to monitor
their own cleaning technique at the point of use. The fading away
of blue indicator after ~4 minutes allows users to monitor the
passage of wet-contact time required for bleach wipes. The
transient blue color can effectively deter personnel from prema-
turely wiping away the bleach, as has been previously reported,5

and it prevents patients and other staff from interacting with
recently wiped surfaces that have not reached the necessary
contact time.

To determine whether Highlight Wipes Lids improve the
thoroughness of bleach wipe cleaning over current methods, a
prospective study was conducted in a 500-bed academic medical
center across 11 medical and intensive care unit (ICU) inpatient
wards. Routine terminal cleaning was performed by EVS staff
using ready-to-use bleach wipes (Sani-Cloth bleach germicidal
disposable wipes, PDI Healthcare, Orangeburg, NY). The staff
was then provided with Highlight Wipes Lids to implement in
their terminal cleaning. The study was performed over a 55-week
period from February 2017 to February 2018. A designated
infection control staff member randomly sampled high-touch
surfaces following terminal cleaning using an ATP biolumines-
cence assay system (SystemSURE Plus ATP Cleaning Verification
System; Hygiena, Camarillo, CA). A total of 1,020 high-touch
surfaces were sampled, including bedside rails, toilet flush han-
dles, room sinks, bathroom door handles, and television remote
controls. Based on manufacturer recommendations and institu-
tional guidelines, the relative light unit (RLU) benchmarks used to
assess thoroughness of cleaning were pass (≤50 RLU) and fail
(>50 RLU).8 Cleaning with bleach wipes alone yielded a failure
rate of 5.70% (54 of 947 samples) with an average RLU value
(mean±SD) of 18±137, whereas the introduction of Highlight with
bleach wipes resulted in no failures (0 of 73 samples) with an average
RLU value of 14±10. Although the average RLU values for both
wiping strategies fell below the cleanliness threshold of 50 RLU, the

high standard deviation for bleach wipes alone indicates that a sig-
nificant number of high-touch surfaces were entirely missed from
cleaning, resulting in outlier values due to high bioburden. In com-
parison, every high-touch surface sampled in rooms cleaned with
Highlight passed below the cleanliness threshold of 50 RLU.

Our results suggest that the implementation of a real-time
visual feedback system for disinfectant wipes can improve both
the thoroughness of surface coverage and cleaning compliance. In
fact, a previous study found that the use of Highlight indicator in
spray-based bleach disinfectants helped healthcare workers cor-
rectly identify surfaces where bleach had been applied.9 We have
previously demonstrated that Highlight not only can be added
into bleach disinfectants without compromising antimicrobial
efficacy and skin safety10 but also acts to reduce bleach corrosion
on materials like stainless steel.7

Our study has some limitations. Visibility of the bleach wipe
coverage was only compared on a light surface (bedside rail),
although a recent study assessed the blue Highlight indicator on
a variety of healthcare surfaces (including black countertops)
and found enhanced visibility in most cases.9 In addition, the
sample size for bleach wipes with Highlight was small due to the
limited scope of the device pilot study in the hospital. None-
theless, the perfect pass rate of the high-touch samples cleaned
with Highlight as well as the lower and more consistent RLU
values suggest that these results are compelling. Additional
assessments of this novel cleaning strategy should focus on
other metrics including fluorescent marker removal, usability in
the hospital setting, healthcare worker feedback, and patient
outcomes.
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Fig. 1. Overview of the Highlight Wipes Lid system. (A) The reusable battery-powered lid attaches directly on top of standard containers of commercially available bleach wipes.
A disposable cartridge inserts on top of the reusable lid and contains the Highlight additive, which is administered onto each bleach wipe as it is dispensed. (B) Comparison of
visibility of surface coverage 0, 2, and 4 minutes after wiping a bedside rail using bleach wipes alone versus bleach wipes with Highlight.
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A regional collaboration between competing healthcare systems
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To the Editor—Collaborative public health partnerships between
competing healthcare system hospitals are uncommon in today’s
healthcare environment, despite their potential for improving
community health.1–4 One potential area of collaboration between
hospital systems is management of influenza season parameters
and messaging team members and the community. Traditionally,
acute-care facilities make independent decisions regarding influ-
enza season parameters. In geographic areas with multiple
healthcare systems, the lack of coordination in influenza-season
decision making can lead to a local patchwork of policies and
messages. These different public health messages can be confusing
to patients and the public, potentially affecting patient care,
visitor access, and patient satisfaction.

We established a regional collaboration between multiple
healthcare systems that emphasized information sharing and
unified messaging to the public and local media. A weekly con-
ference call was initiated that included 6 competing healthcare
entities located in the piedmont region of North Carolina: Novant
Health, Cone Health, Randolph Health, Wake Forest Baptist
Health, Atrium Health, and High Point Regional UNC Health
Care. In total, these systems represent 36 acute-care facilities
covering ~9,000 square miles with ~4 million people.5 All of these
systems have mandatory influenza vaccination programs for team

members, and 4 of the systems have mandatory masking pro-
grams for team members unable to be vaccinated (ie, Novant
Health, Atrium Health, High Point Regional UNC Health Care,
and Randolph Health). The call included infection prevention
representatives, marketing/communication professionals, nursing
leaders, physicians, and hospital administrators. Each healthcare
system reported their local emergency department influenza-like-
illness (ILI) rate for comparison with the other systems. Facility
differences were noted based on the geographic location of the
hospitals. Emergency department (ED) ILI data were obtained
using the North Carolina Disease Event Tracking and Epide-
miologic Collection Tool (NC DETECT), a statewide syndromic
surveillance system.6 Collective decisions were made to establish
parameters for influenza season, which were then communicated
through internal and external communication pathways.

Influenza season was declared when the ILI rate in North
Carolina hospital ED visits reached ≥5% and ended when the ILI
rate declined back to <5% (Fig. 1), considering the general ILI
trend. For the 2017–2018 influenza season, the start date was
December 27, 2017, and the end date was March 30, 2018.
Declaring when influenza season started and ended was more
important for those healthcare systems that require mandatory
masking of team members who do not receive an influenza
vaccination, as this was the date in which mandatory masking
began. In the past, for some healthcare systems, the influenza season
started and ended using predetermined dates such as October 1
(start) and March 31 (end). Although the time between these
predetermined dates typically encompassed the influenza season,
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