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Healthcare associated infections (HAIs) are a global
problem, causing hundreds of thousands of deaths
each year, life-long disability to some survivors, and
requiring billions of dollars of additional care.
While the rate of device- and procedure-associated
infections have shown improvement within United
States acute care facilities, greater consideration
should be given to other well-established sources of
infection; such as the contaminated hospital
environment [1].

The link between the environment and HAIs is best
explained by what is known as the ‘prior room
occupancy risk’ [2]. Patients admitted to rooms that
were previously occupied by patients infected with
common multidrug resistant organisms (MDROs)
such as Clostridium difficile [3] (C. diff),
Methicillin-resistant Staphylococcus aureus
(MRSA) [4] and Vancomycin-resistant enterococci
(VRE) [5] have been found to be at a 2.5, 1.5 and
2.25 times increased risk for developing the same
infection, respectively [6]. Since there is no direct
contact between the two patients, this risk of
infection is almost exclusively associated with the
environment. If not properly disinfected, these
MDROs can linger on high touch surfaces for
weeks to months, serving as a continued
transmission risk for many future patients [7].

A growing number of healthcare organizations have
turned to an innovative pulsed xenon ultraviolet
(UV) light technology to complement standard
cleaning protocols, with a goal to decrease HAIs.
Pulsed xenon UV (PX-UV) disinfection (introduced
to the healthcare market in 2010 by Xenex
Disinfection Services) is the only UV disinfection
technology shown to help hospitals effectively
reduce their HAI rates and the body of evidence
continues to mount [5-12]. Designed for speed,
effectiveness and ease of use, hospital cleaning staff
can operate the pulsed xenon Full Spectrum™ UV
disinfection robot without disrupting the efficiency
of hospital operations. The robot disinfects by
releasing pulses of intense UV light spanning the
full UV spectrum, destroying viruses, bacteria and
bacterial spores in a four-minute disinfection cycle.
It has shown to be effective against contagious
pathogens, including the Ebola virus and Anthrax
spores (as tested in a BSL-4 laboratory at Texas
BioMed, San Antonio, TX) [16].  Use of the robot
has led to a reported ability to disinfect 30-62
hospital rooms per day; including patient rooms,
operating rooms, equipment rooms, emergency
rooms, intensive care units and communal areas.
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In this article, we will review eight peer-reviewed
studies demonstrating the clinical efficacy of the
pulsed xenon UV disinfection system to reduce
HAIs (Table 1). These outcomes identify important
public health implications; estimating the number of
infections avoided, as well as associated returns on
investment and bed days generated as a result of the
infection control interventions involved.

Table 1. Summary of published HAI reduction studies associated with pulsed xenon ultraviolet
disinfection systems

Study Site Organism of Interest Healthcare
Setting

Incidence
Reduction

Estimated Impact

Lowell General Hospital [8] Class I Surgical site
infections

Operating Room 46% 23 fewer cases in 10,883
procedures

Trinity Medical Center [9] Total Hip/Knee SSIs
(Class I)

Operating Room 100% 7 fewer cases in 544
procedures

Westchester Medical Center [10] Multiple MDROs Acute Care 20% 185 fewer cases in 22
months

Cooley Dickinson Hospital [11] C. difficile Acute Care 53% 17 fewer cases in 12 months

LTAC Facility [12] C. difficile LTAC 57% 29 fewer cases in 15 months

Westchester Medical Center [13] C. difficile ICU 70% 30 fewer cases in 12 months

Cone Healthcare System  [14] MRSA Healthcare
System

56% 58 fewer cases in 18 months

Orlando Health South Seminole
Hospital [15]

Multiple MDROs; C.
difficile

Acute Care 61% 39 fewer cases in 22 months

Surgical Site Infections (SSIs) are devastating for
patients and pose a significant financial risk for
hospitals. Making up over 20 percent of all HAIs,
SSIs are the leading type of infection within the
U.S. [1]. Alabama-based Trinity Medical Center
experienced a 100 percent decrease in class I
surgical site infection rates in its orthopedic
operating rooms (ORs) after implementing a total
joint infection control bundle that included quality
improvements and pulsed xenon UV technology to
disinfect its ORs and patient rooms [9]. The study
states that the intervention may have prevented
seven infections, averted one death, and saved
$290,990 over the 12  months studied. In a similar
fashion, an independent community hospital in the
northeastern United States was able to achieve a 46
percent reduction in SSIs following class I (clean)

surgical procedures [8]. Thorough terminal
disinfection of 13 operating rooms was performed
nightly in addition to standard between-case
cleaning. The authors estimates the hospital avoided
23 infections and saved $487,055 as a result [8].
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C. diff infection is a serious intestinal infection that
can cause severe diarrhea, colitis and even death.
Many hospital patients, especially those on
antibiotics, are susceptible to C. diff. Recent
publications funded by the Centers for Disease
Control and Prevention (CDC) estimate that C. diff
was responsible for over 12 percent of all HAIs
within U.S. acute care facilities in 2011 [1]. When
applied to all healthcare within the U.S., this
organism was responsible for almost half a million
infections and approximately 29,000 deaths [3].
Contaminated environments can be a source of C.
diff infection, and thus, successful elimination of
this associated transmission risk can have an
overwhelming public health impact.

One study demonstrated that the use of pulsed
xenon UV technology enabled Westchester Medical
Center (New York, USA) to reduce hospital
acquired C. diff infection rates in its adult intensive
care unit (ICU) by 70 percent, potentially avoiding
30 cases over one year [13]. Previously, Westchester
published a study reporting that the use of pulsed
xenon ultraviolet light technology enabled the
facility to reduce HAIs by 20 percent [7]. This
decline in incidence occurred even though the
hospital disinfected only 24 percent of targeted
rooms. The before/after study discovered that the
rate of HAIs caused by MDRO and C. difficile was
significantly lower during the 22 months of pulsed
xenon UV disinfection use compared with the 30-
month period prior to implementation of pulsed
xenon UV disinfection.

A 2013 study reported that Cooley Dickinson
Hospital (an affiliate of Massachusetts General
Hospital) experienced a 53 percent decrease in the
rate of hospital-acquired  C.diff  infections after
implementing the Xenex room disinfection system
[11].

Another study published in 2013 reported on the
pulsed xenon robot’s efficacy on MRSA infection
rates. The hospital experienced a 56 percent
reduction in its hospital acquired MRSA infection
rate after implementing an infection prevention
program that included the pulsed xenon room
disinfection system [14]. Recently, Orlando Health
South Seminole Hospital reported a 61 percent
reduction in combined VRE, MRSA and C.diff
infection rates in its Intensive Care Unit (ICU), an
87 percent reduction in its ICU VRE infection rate,
and a 29 percent reduction facility-wide in
combined VRE, MRSA and C. diff infection rates
after it began using pulsed xenon light technology
[15]. The hospital estimates that it saved $730,000
based on the number of C.diff and VRE infections
that were avoided [15].

An interesting component of the Orlando Health
study is its analysis of the efficacy of pulsed xenon
light in two different deployment strategies within
the hospital. The difference in infection rate
reduction was associated with two different
utilization strategies, which provided an indicator
for best practices for pulsed xenon disinfection. In
the ICU, all discharges and transfers were
disinfected with pulsed xenon UV , while non-ICU
discharges were disinfected with pulsed xenon UV
only under contact precautions for C. diff. As a
result, the combined VRE, MRSA and C.diff
infection rates decreased 61 percent in the ICU,
whereas the non-ICU discharges and transfers
resulted in only a 29 percent decrease in VRE,
MRSA and C.diff infection rates facility wide.
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Environmental contamination may pose a greater
challenge in long-term care facilities than acute care
settings because of the extended length of stay for
patients and patient-to-patient contact. Patients
inhabit rooms for weeks to months at a time,
making thorough disinfection a challenge for
environmental staff. Many hospitalized patients are
transferred to and from Long Term Acute Care
(LTAC) facilities, increasing the likelihood of
acquiring a C. diff infection in the process. The use
of pulsed xenon UV  in communal living areas and
patient rooms at an urban LTAC facility resulted in
a 57 percent decrease in C. diff infection, and 29
fewer cases over a 15 month period [12].

Conclusion
Standard cleaning practices have been shown to be
inadequate in removing the dangerous pathogens
from the environment that may infect the next
patient in that room. Pulsed xenon UV disinfection
provides healthcare facilities with a powerful tool to
destroy potentially harmful microorganisms –
enhancing the safety of patients and healthcare
workers. Clinical effectiveness of this technology
requires epidemiologically rooted implementation
strategies and seamless integration into daily
hospital operations, and cannot be overemphasized
when considering the validity of UV technology.
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