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Background

The prevalence and cost of He-care Associated Infections (HAI) has rapidly incegove!
the previous 2 decades to epidemic leviThe estimated number of HAlia 2002 was approximate
1.7 million.! The Centers for Disease Control, after a thoronghstigation by economist R. Doug
Scaott, released a report estimating the direct alntast of HAI'sto Hospitals alonéo be betweer$35.7
and $45 billion dollars Of this cost tchospitals it is estimated that between $5.7 anfl Billion arethe
cost of preventable infectiors.

One of the larger opportuniti for prevention of HAI lies in regular sterilizan of hospital
equipment. Currently availabiaethods for cleaning the surface of medical equignsich a:
wheelchairs and gurnsyare inadequate in their ability to eliminategotially infectious bioburden froi
surfaces which regularly come into ccct with patients and healthcare professionals. dfbee, efforts
are being made to develop effective methocremove bioburden frommedical equipmel. The
elimination of bioburden has been emphasized fzssitbeen commonly known for decades tha
reduction and elimination of bioburden is necessagchieve sterilizatio®

The BRS/100 Bioburden Reduction Syste((STAT Medical Systems Inc., Palmetto, Floricis
a cleaning instrument specifically designed to glateall infectious biological material from larr (i.e.
hospital gurneg) and smaller (commode, IV pohospital equipment with many surfaces that tradéis

methods of disinfection are not able tovide. The BRS/100 equipment uses a combinatidaofF
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(60°C) water, multiple-angle high-pressure jets almeimical disinfectant to neutralize and eliminate
infectious bioburden from medical equipment. Thgzotive of this study was to provide direct evidenc

for the effectiveness of the BRS/100 system toiakwte bioburden from medical equipment.

Methods
ATP Rapid Hygiene Testing
Bioburden presence and prevalence was determiaddygiena® (Camarillo, California, USA) ATP
Rapid Hygiene Testing (ATP/RHT) system. The, industandard, ATP/RHT system is a method of
determining the amount of potentially infectiougamic matter present on a surface. The ATP/RHT
system is specifically suited to detect amountiable organic. matter through its detection of Adg#ne
Triphosphate. The ATP/RHT system was specificatigsen as it not only detects biological material
present, but also provides data regarding the atafwirulent bacteria and other living organic teat
that has the potential to reproduce and colonizecdime into contact with a patient. The ATP/RHT
system procedure consistsssfabbing theJltrasnap® ATP Test Deviagata collection end across the
surface of interest, then breaking openlifteasnap®liquid stable reagent holder which exposes the
swab to ATP enzymatic reageand then placing the swab end into 8ystemSURE®TP Bioburden
detection instrumentAll ATP/RHT bioburden testing of hospital gurneysd manual wheelchairs was
performed under the direct supervision of an inddpat scientific-laboratory (Precision Analysis.Inc
Florissant, Missouri, USA)to ensure proper-datdéectibn and absence of testing bias.
Hospital Gurney Testing

Twelve standard hospital gurneys and three stardardial wheelchairs were randomly selected
for bioburden testing pre- and post-cleaning frampool of regularly circulating hospital gurneyssa
Luke’s Hospital (Chesterfield, Missouri, USA). - Both the pre- and post-cleaning times 4 areas were
swabbed on each individual gurney. A swab for biden presence via the ATP/RHT system was
performed at each of the following high contactarel) Gurney rail Lever Release, 2) Right Gurney

Rail, 3) Left Gurney Rail, 4) Mattress.
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Manual Wheelchair Testing

Three wheelchairs were randomly selected from &ngesinstitutions pool of regularly circulating
manual wheelchairs. At both the pre- and postritgptimes 3 areas were swabbed on each individual
chair. A swab for bioburden presence via the AHVRystem was performed at each of the following

high contact areas: 1) Attendant Handgrip, 2) Rigimh Rest, 3) Seat.

Bioburden Elimination

All'hospital gurneys and manual wheelchairs undatwkeaning via the BRS/100 Bioburden
Reduction System® following the first bioburdenalabllection. Each piece of hospital equipment was
individually cleaned. No additional applicationaéaning solvent or cleaning procedure was pemorm

to any of the hospital equipment pieces beforesé@®nd bioburden data collection.

Statistical Analysis
Paired samples t-tests and descriptive statisitalyses were performed utilizing PASW® 18
statistical package and Microsoft Excel®. Sigrafice was set akf.05. A separate t-test was

performed for each swabbed area to avoid inflaifostatistical error.

Results
Hospital Gurney Testing

All Bioburden levels were significantly reducedeaich of the individual swab areas following
cleaning by the BRS/100 Bioburden Reduction system®

For gurney rail lever releases, the mean biobuotepre-test was 243.4 (sd=225.7) and the mean
on the post=test was 11.1 (sd=10.9). A significhetrease in bioburden level from pre-test to finas

found (t(11), p=0.00).
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For right gurney rails, the mean bioburden on pst-vas 432.7 (sd=411.0) and the mean on the
post-test was 7.2 (sd=8.0). A significant decread®oburden level from pre-test to final was fdun
(t(11), p=0.00).

For left gurney rails, the mean bioburden on pstieas 148.8 (sd=76.7) and the mean on the
post-test was 5.5 (sd=5.1). A significant decread®oburden level from pre-test to final was fdun
(t(11), p=0.00).

For gurney mattresses, the mean bioburden on preves 212.3 (sd=257.6) and the mean on the
post-test was 3.2 (sd=2.4). A significant decraeadmoburden level from pre-test to final was fdun

(t(11), p=0.02).

Wheelchair Testing
For wheelchairs, the mean bioburden on pre-testl®a6.8 (sd=1257.1) and the mean at post-
test was 4.0 (sd=3.8). A significant decreasdoburden level from pre-test to final was found)(

p=0.02).

Discussion and Conclusion

Statistical analysis and review of mean data inditaat the BRS/100 Bioburden Reduction
System® significantly reduced the presence of iides bioburden on all hospital equipment.

Additional categorization of raw data accordindiygiena’s standardized scale for cleanliness of
equipment revealed that all equipment reachedamliteess level considered appropriate and necessary
for use in a medical setting (i.e. “Good Clean”gfy Clean”, or “Ultra-Clean”).

What was particularly interesting to note was 8% of hospital gurney areas tested, and 100%
of wheelchair surfaces tested were considered teetveeen “Ultra-Clean” (areas considered for seril
purposes) and “Very Clean” (Areas for critical thymint use i.e. wound care). In other words, Iyesdt
surfaces cleaned on hospital gurneys, and allsesfan wheelchairs, would be appropriate to use as

surface to perform highly sensitive procedures {i@und care) without risk of infection.
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In conclusion, results indicate that the BRS/108bBrden Reduction System® is an effective
means for eliminating bioburden on previously sbi®spital equipment. Our investigation revealed t
hospital equipment in general circulation, evenmviielid not appear soiled, had significant amowfits
potentially infectious bioburden. Use of the BR® kystem resulted in hospital gurneys and

wheelchairs with surfaces appropriate to performmebcare upon without fear of infection.
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