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tandard approaches to meticillin resistant Staphy-
lococcus aureus (MRSA) prevention have included 
hand hygiene and active surveillance. These 

approaches have shown mixed results. The addition of 
pulsed xenon ultraviolet (PX-UV) room disinfection for 
MRSA prevention is a novel approach. This new MRSA 
prevention method was implemented at an acute care 
hospital system in Greensboro, NC, USA. An MRSA 
screening programme was implemented over a six-month 
period from July 2011 to January 2012 to include all high-
risk patients and the majority of surgical patients. A two-
week hand hygiene education initiative was implemented 
in February 2011. The use of PX-UV for terminal cleaning 
of MRSA patient rooms was also implemented in February 
2011. The rates of hospital associated MRSA (HA-MRSA) 
infections were monitored before and after implementa-
tion of all prevention efforts. The HA-MRSA rate decreased 
at the largest facility in the system by 57%, and for the 
entire healthcare system by 56% (p=0.001). The two 
smaller hospitals saw reductions of 51% and 66%, but 
the results were not statistically significant (p=0.1047 and 
p=0.2263). Implementing a PX-UV device in conjunction 
with active screening and hand hygiene was associated 
with a decrease in HA-MRSA rates. Studies on the indi-
vidual effect of PX-UV on HA-MRSA rates are warranted.

Background
Meticillin resistant Staphylococcus aureus (MRSA) is a well-known 
pathogen within healthcare facilities, and its impact on patient  

outcomes is well documented (Muto et al, 2003; Siegel et al, 2007). 
Current methods of controlling MRSA transmission have focused 
on active surveillance and hand hygiene. Active surveillance pro-
grammes are used to rapidly identify patients who are colonised 
with MRSA on admission to the facility, and hand hygiene inter-
ventions are designed to prevent the horizontal spread of disease 
among patients. Although studies indicate that active surveillance 
for MRSA is effective (Jernigan et al, 1995; West et al, 2006), recent 
analysis has shown that the effect of screening on reducing MRSA 
transmission may be overestimated (Gurieva et al, 2012). Similarly, 
there is evidence that educating staff on hand hygiene has an 
impact on infection rates, but these decreases may not be sus-
tained or apply to all infection types (Pittet et  al, 2000; Gordon 
et al, 2005). In contrast to the success documented in these stud-
ies, there are multi-year studies that indicate there is no association 
between increasing hand hygiene rates or the use of alcohol-based 
hand rubs and infection rates (Eckmanns et  al, 2006; Backmann 
et  al, 2007). New methods of preventing the spread of infection 
may be required.

The role of the environment in transmitting infection is addressed as 
a risk factor in guidelines published by both the Society for Healthcare 
Epidemiology of America (SHEA) and the Hospital Infection Control 
Practices Advisory Committee (HICPAC) (Muto et al, 2003; Siegel, 
2007). Seventy three per cent of hospital rooms that contained a 
patient with an MRSA infection will be contaminated after discharge 
(Boyce et al, 1997). It has been shown that patients in a room where 
the previous occupant had an MRSA infection are 1.4 times more 
likely to develop an MRSA infection than those in a room where the 
previous occupant did not have MRSA (Huang et al, 2006).
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Ultraviolet light has been shown to be an effective method of 
enhanced environmental disinfection (Stibich, 2010). Disinfection 
with ultraviolet light is achieved by the creation of thymine dimers 
in the DNA of organisms in the environment. The presence of thy-
mine dimers inhibits DNA replication and deactivates the organ-
ism. Pulsed xenon ultraviolet (PX-UV) is a disinfection method that 
emits high levels of germicidal UV-C light (Stibich, 2010). PX-UV 
differs from mercury vapour UV technology in that it is more 
intense and uses a broader UV range to achieve more effective 
decontamination. PX-UV has been used previously in healthcare 
settings to reduce environmental contamination levels and infec-
tion rates (Levin et al, 2011; Stibich et al, 2011). Testing of PX-UV 
disinfection systems has demonstrated the ability to achieve a 
5-log reduction in MRSA within five minutes in a laboratory envi-
ronment (Stibich et al, 2011).

Methods
A combination of hand hygiene education, active surveillance, and 
PX-UV disinfection was implemented at a tertiary care hospital 
system. For this study, active surveillance was conducted by sampling 
the nares of patients and detecting the presence of MRSA using a 
polymerase chain reaction (PCR) test. For patients who were identi-
fied as being MRSA colonised, a decolonisation protocol of antimicro-
bial nasal ointment and chlorhexidine bathing was implemented for 
five days. Targeted active surveillance was implemented on two units 
in July 2010, and was instituted for all admissions in January 2011. In 
addition to admission surveillance, active screening was instituted 
prior to selected surgeries in February 2011, and the majority of inpa-
tient and outpatient surgeries in June 2011.

Computer-based learning for hand hygiene was assigned to all hos-
pital staff in January 2011, with a mandatory completion date of 
February 2011. All current staff completed the hand hygiene educa-
tion module, as well as staff hired after the mandatory completion 

date. Hand hygiene was monitored by direct observation on a monthly 
basis by the infection prevention department. Prior to the computer-
based learning, hand hygiene compliance rates ranged from 70–80%. 
After the education was provided, rates increased to approximately 
90%, and this rate was sustained throughout the intervention period.

PX-UV was implemented in February 2011 for terminal cleaning of 
rooms that housed a patient with an MRSA infection. Patients who 
were identified as colonised via active surveillance were not included 
in the PX-UV disinfection group owing to staffing limitations. The 
PX-UV device has been described elsewhere (Stibich et al, 2011). In 
this case, the device was used for three positions of five minutes each 
per patient room. These changes were implemented across all three 
facilities in the system on the same timeline.

Three facilities participated in the intervention: a 536-bed acute care 
hospital, a 175-bed community hospital, and a 66-bed community 
hospital.

The rate of hospital associated MRSA infection (HA-MRSA) was 
compared before and after the implementation of the combined inter-
ventions of active surveillance, hand hygiene education, and PX-UV 
disinfection. Infection rates were available from October 2009 to 
January 2011 for baseline data, and from February 2011 to August 
2012 for the intervention period. MRSA infection status was deter-
mined with clinical cultures using the definitions provided by the 
Centers for Disease Control and Prevention (CDC, 2013). For the pur-
poses of analysis, the intervention was considered to be fully imple-
mented in February 2011. The rates are compared using Wilcoxon 
rank sum analysis. Analyses were done on the combined data and the 
facility-specific data.

Results
Table 1 shows the facility descriptions. Table 2 shows the cumulative 
and facility-specific HA-MRSA rates before and after the bundled 
intervention. The cumulative analysis shows a 57% reduction in the 

Table 1.  Facility characteristics.

Facility No. of beds  ORs No. of PX-UV devices

Cumulative 777 38 5
Facility 1 536 20 3
Facility 2 175 14 1
Facility3   66   4 1

ORs: Operating rooms.

Table 2.  HA-MRSA rates per 1,000 patient days before and after the intervention.

Facility Arm Total HA-MRSA Min Mean Median Max IQR % rate reduction z p

Cumulative Pre 102 0.12 0.42 0.45 0.89 0.34 57% 3.278 0.001
Post 51 0 0.18 0.14 0.5 0.15

Facility 1 Pre 76 0.1 0.45 0.49 0.93 0.43 56% 3.246 0.001
Post 35 0 0.18 0.11 0.54 0.12

Facility 2 Pre 21 0 0.18 0.27 1.03 0.6 51% 1.622 0.104
Post 14 0 0.19 0.22 0.81 0.28

Facility 3 Pre   5 0 0.26 0 1.65 0.42 66% 1.21 0.226
Post   2 0 0.08 0 0.9 0
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HA-MRSA rate. For the 536-bed facility, the reduction was 56%; for 
the 175-bed facility, the reduction was 51%; and for the 66-bed facil-
ity, the reduction was 66%. Overall, it is estimated that 68 HA-MRSA 
infections were prevented.

Both the cumulative and the 536-bed facility reductions were statis-
tically significant (p=0.001 and p=0.0012, respectively). For the 175-
bed facility and the 66-bed facility, the change in rate was not 
statistically significant (p=0.1047 and p=0.2263, respectively).

Discussion
The analysis showed a statistically significant reduction in HA-MRSA 
cumulatively and in the 536-bed facility. HA-MRSA cases were rela-
tively rare at the 175-bed and 66-bed facilities, which may have con-
tributed to the lack of statistical significance.

The implantation of this combination of interventions was asso-
ciated with a reduction in HA-MRSA; however, it is difficult to dis-
cern the effects of individual components. The potential impact of 
hand hygiene and MRSA screening combined on HA-MRSA rates is 

controversial. It is likely that the addition of the PX-UV environ-
mental disinfection was a critical contributor to the result. The 
impact of the PX-UV environmental disinfection system alone, 
however, was not studied in this project.

This study indicates that the use of PX-UV technology, as part of 
a multiple intervention approach, is an effective method of reduc-
ing the rate of hospital associated MRSA infections. Studies assess-
ing the effectiveness of PX-UV as a stand-alone intervention are 
needed.
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