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How to eradicate Clostridium difficile from the
environment

F. Barbut "+
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Come eradicare C. difficile
dall'ambiente

Diravicdet (LV) light or hydrogen perodide oy stams ane mat widely used. In-vitro studies
\!)"'1 - suggest that hydrogen peracide vapour (fram 30% hydrogen peroxide) methods achieve a
=i 100G g redue tion in C. difficile spores placed on camiers, and that semosolized hydrogen
peer e systems [fram 5X to 6% hydrogen peroxide) adhieve ~ 4 logy reduc tion, whereas
Uv-based methads achieve <2 log, reduction. Very few studies have msemed the impact
of these devices on the transmision of C difficile. Major limitations of these devices
include the fact that they can anly beused after the patient's discharge, becage patients
and stafl must be removed from the room. The new no-touch methods for reom diin-
fection supplement, but do not replace, daily cleaning.
& 2015 The Healthcare Infection Saciety. Publihed by Blsesier Litd. All rights resersed.

Introduction of CDI have been increasing in many countries, and the esti-
mated number of cases in Europe, 124,000 per year, & likely to

Clostridum difficile is the leading cause of healthcare- be an underestimate owing to underdiagnosk. -~ In the LA, a
msoclated infections in many developed countries word-  recent multistate prevalence survey concluded that C. difficile
wide, C. dif ficile infection (CDI) accounts Tor almast 4% of all wi the mast frequently reponted pathogen, causing 125 of all
healthcare-associated infection in Ewrope, although this pro- healthcare-asmoclated infection.” The L6 Centers for Disease

portion varies between cowntnes.” The incidence and severity  Contral (CDC) recently categorized CDI in the highest priority
category of antimicrobial resistance threats, based on an
. ) ) estimated annual burden of 250,000 cases resulting in 14,000
* Al dre=x : Mapital Sxint Antoine, UHLIN, 184, rue du faubourg Saint deaths *
Antoine, TS012 Park, France, Tel: £33 1 49 28 30 11; faoc: 433 14928 : ) .
T e, Trwce TEL = Clastridium dif ficile has a considerable impact on health-

E-nail addness: freder care systems. In arecent critical review of cets attributalbde to

bt ffd  dion.org £ 10, 1076/ . Jimin 2014, 1.2, 007
0195-&T01 /& 1015 The Heslthcare Infection Sodety. Publshed by Dlsevier Ltd, AN rights reserved .




SUMMARY

During the last decade, Clostridium difficile has emerged as a major cause of healthcare-
associated diarrhoea and death. Transmission of this spore-forming bacterium is thought
to occur via the hands of healthcare providers or via the contaminated environment.

"The new no-touch methods for
room disinfection supplement, but

do not replace, daily cleaning”

. - — . L. - . - » t
of these devices on the transmission of C. difficile. Major limitations of these devices
1 L= [ 1= ] [ 1] [ |- ALl )] Bl= - s - [ 1= 1 ) ‘l l [ 1] L= ES ‘l-‘l
and staff must be removed from the room. The new no-touch methods for room disin-
fection supplement, but do not replace, daily cleaning.
e Healthcare Infection >ociety. Published Dy Elsevier Ltd. All nghts reserved.
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6. Disinfectant Fogging

These recommendations do not apply to newer technologies involving fogging for room
decontamination (e.g., ozone mists, vaporized hydrogen peroxide) that have become available since
the 2008 recommendations were made. These newer technologies were assessed by CDC and
HICPAC in the 2011 Guideline for the Prevention and Control of Norovirus Gastroenteritis Outbreaks
in Healthcare Settings, which makes the recommendation:

“More research is required to clarify the effectiveness and reliability of fogging, UV irradiation,
and ozone mists to reduce norovirus environmental contamination. (No recommendation/
unresolved issue)”

The 2008 recommendations still apply; however, CDC does not yet make a recommendation regarding
these newer technologies. This issue wilbe revisited as additional evidence becomes available.
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Killing of Candida auris by UV-C: Importance of exposure time
and distanre

Killing of Candida auris by UV-C: Importance of exposure time
and distance

\3,4

Theund

"Killing" di C. auris da UV-C:
Importanza di durata
esposizione e distanza

FUtire SGHEs Should Sim to determine the etect and place of UV-C on surface de-

J

contamination in hospital setting.

KEYWORDS
Candida surs, decontamination, distance, exposurs time, outbreak, ulravioles-C_ yeast

| INTRODUCTION of C ours, skin decolonisation of patients, and decontamination of
hospital surfaces are essential steps ncontrolling C ours owtbreaks.

Condida auris is 2 globally emerging yveast, only recognised n the kst Although there are no established guidefines for decontaminat-
10 ymars causing severs infections * This yeast has besn report=d to ng surfaces contaminated by C ouns, healthcars organisations have
cause hozpital cutbreaks in variows heastthcare faciities across the ssued different recommendations. The Center for Disease Control
globe *? Skin colonisation and inanimate surface cortamination in and Prevention {CDC) suggests the use of Environmental Protection
z . . . - A | rmr - ot - sinfer = -
close vicinity of infected and colonised patients is lik=ly 2n mpors- Agency (EPA)registered hospital prade disinfectant effective
ant factor in patient to patient frarcmission’” Rapid idensification againzt Closiricium offficile spores, whils Public Health England

Thiz i an open sccess article under the tarms of the Crestive Commons Attributiorr NonCommendal License, which parmits wse, distribotion and reproduction
in amy mediom, provided the origina work is property cibed and is ot wsed for commendal purposes.
& 2019 The Authiors. Mycoses Published by Blackwell Verlag GmbH.

2019

408 wileyonlirelbrary comfourmalmyc Mycoses. 201962408417
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The efficacy of pulsed-xenon ultraviolet
light technology on Candida auris
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Efficacia di PX-UV su C. auris
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Wet contact time directly impacts antimicrobial efficacy of
Environmental Protection Agency—registered disinfectants

Peter |. Teska MBA *, Xiaobao Li PhD, Jim Gauthier MLT, CIC

Diversey, Charlotte, NC

La durata del contatto "umido" impatta
I'efficacia dei disinfettanti

by the EPA

Az esting methads evalved and carrier e were developed
there were legilinate concenm:, raided by Ssttr o sl ad Best of 27
that suspension tedis were generally aatier o pass_ Side-by -gide et
ing aften showed that suspension ests yiekled results with bemer
antimicrobial efficacy” There has been significant work by the EPA
[with scsdemic and industry call shor sion) o develop and validse
micabialogical testing methoads hated on the use of carriers, with
quantitative bog reduction requirements for passing the test This has
led to st methods such &5 the germicidal spray test,” the quantit
Uive carrier tesL and the quantitative Petrifilm (3M Corp, 5t Paul, MN)
meethad Tar premaistenad disinfeant wiped® In cartier tests, inadu
lum 5 dried on agless or Stinles stee] carnier, and the disinfecant i

appli L carri ¢ dropping, spraying « iping with a2
applied to the carrier by dropping. spraying. or wiping with

" Malulien ool o Peted | Teslo, MIEA, 2415 Crcale Foim Bhal, Oharlas,
NI 1EI0R

E-maid ol el S () Tielial

Comflins of s The setdhas afe all anpdvyed by Dy, 2 ooiiech

, " G ajic 204 3 (i
OSB3 200 8 Aciaion by Paissioal et Coeard el Epddimisinhogy, lec. Pobi

manubsturers do nol provide detailead dats o show what elliccy i
schieved at time points shoner than the sated label contsa time
Therelare, x5 ageneral e in healthcare, il is advised to keep the dis
infeded surfsce wel for the label contaa time o enure that eficay
is achieved

Reent work from Rutala and Weber™ challenges this by stating
that the surbce does not need Lo sty wet r e Rull contact time
Ingie xd, the surbce can be wel for 2 porton of the @ntact time and
then remain “undisiurbed™ lor the remainder af the time, which is
refermed Lo a8 “restment Gme” However, vee find that such state
ments are incondistent with 2 number of previous studies that high
light the imponance ol wel contact lime and e nol Suppanted by

sysematic boratory or il studies:

L Wt contsa Bme is 2 key stribute of disinkdant performance
and the time that a surface is wel dirsctly impaas the amaount of
eflicacy achieved Multiple studies have shown that the amount of
time the digsinfedant keeps the surfsce wel improves the disinfe
tian efficacy an the surface Hong &t al showed that a quaternary
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An international survey of cleaning and disinfection
practices in the healthcare environment

N. Kenters *"*, T. Gottlieb“, J. Hopman”, S. Mehtar ¢, M.L. Schweizer €,

E. Tartari’, ISAC working group Infection Prevention and Control,
E.G.W. Hujy

Survey su sanificazione nelle

strutture sanitarie
» 110 ospedali (HCW)
>

% and manitoring of these practices varied.
onclusions: The survey enabled asesment and recagnition of widely differing global
practices in approachses to environmental cleaning and dEinfection. Development of
guidsline recommendations for deaning and deinfection could improve practices and set
rminirmum standards workdwide.

& 201 8 The Healthcare Infection Society. Published by Ekevier Ltd. All rights reserved.

* Comesponding author, Addres: Albert Schrweitzer Tiskenbus, Infection Prevention (ontrol, Mbert Schweitreplaats 15, Dordrecht, 1318AT,
The Netherlands. Tel: 431 & 19650655,

E-mail address: n. oemters &g l.com [H. Kenters).

e Pdoiong! 101016/, jian. 5018, 05, 008
0195-6701/2 J01E The Heal thoarne Infection Society. Published by Blevier Lbd . AN rights ressreed.
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“More research is required to clarify the effectiveness and reliability of fogging, UV irradiation,
and ozone mists to reduce norovirus environmental contamination. (No recommendation/
unresolved issue)”
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Conclusion

The contribution of environmental contamination in healthcare settings to the cross-transmission of
nosocomial infections has been thoroughly demonstrated: firstly, by interventional studies in which
improved surface cleaning has reduced the incidence of HAls;" and secondly, by observational

CHE S WIHCTH Ve EVIOECE LHE THUTE O DalOCE!] d00 eliminmer=ini=1a ACHTHLTEC 1O OO

where the prior occupant was known to be infected or colonised.? Ultraviolet (UV) light

decontamination systems provide an example of a novel technology that may supplement standard

cleaning practices and potentially further reduce the transmission of nosocomial pathogens. This
review aimed to provide a concise evidence summary outlining: the evidence of effectiveness for,
the practical and safety considerations of, and the costs associated with, the use of UV light

e - i e

Sistemi di decontaminazione a UV sono esempio di
nuova tecnologia che puo integrare SCP e
potenzialmente ridurre la trasmissione nosocomiale
dei patogeni

~

- J




The review found that there was a larger quantity of evidence supporting the use of pulsed-xenon
ultraviolet (PX-UV) light systems than ultraviolet-C (UV-C) light systems, although this evidence

was of low- to moderate-quality. Seven of the studies demonstrated that using UV light systems

after standard cleaning was more effective than standard cleaning alone. Two of the studies

Soved ™M Pill prove per PX-UV che per UV-C, benché di

often lacke

interventior bassa-moderata qualita

\.
always reflect current best practice recommended Tor use In NHSScotland.

J

To achieve maximal efficacy, it is suggested that UV light devices should be utilised in multiple

locations within a room and that manual cleaning should be completed prior to operation. To
ensure staff and patient safety, it is recommended that all personnel should be cleared from the
room before use and that the room should be closed to entry for the duration. The use of UV light

Per massimizzarne

- l'efficacia: usare il dispositivo in piu sedi della stanza e
solo dopo pulizia manuale

- Sicurezza: nessuno in stanza e porta chiusa

J




The Rapid Review Panel (RRP) has evaluated five UV-C light disinfection systems, which have all
been assigned a recommendation grade of either 4, 4a or 4b. These classifications advise that the
product has the potential to be useful, but that insufficient evidence has been presented to
advocate its use within the NHS. No PX-UV light disinfection systems have been reviewed by the

REP. If NHS Boards wish to adopt UV light decontamination systems. they must be aware if the

]

Sistemi UV-C: utilita potenziale, ma prove
insufficienti per raccomandarne l'uso

[ Nessuna revisione per sistemi PX-UV ]
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Portable Ultraviolet Light Surface-Disinfecting Devices for
Prevention of Hospital-Acquired Infections: A Health
Technology Assessment
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prevenzione delle ICA
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February 2018

CONCLUSIONS OF THIS HEALTH TECHNOLOGY ASSESSMENT

On the basis of very low to low quality of evidence, we are uncertain whether the use of portable
ultraviolet light (UV) disinfecting devices as an adjunct to standard hospital cleaning and
disinfection further reduces hospital-acquired infections.

4 )
Evidence di qualita
da bassa a molto bassa:
incertezza sull'uso di UV come
complemento della sanificazione
standard per la riduzione delle ICA




Public Santé.
Health publique
Ontario Ontario

Best Practices for Environmental Cleaning for
Prevention and Control of Infections in All
Health Care Settmgs 3" Edition
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N
Uso di tecnologia no-touch NON sostituisce pulizia

manuale delle superfici

There is insufficient evidence to recommend for or against the use of hydrogen peroxide vapour
or ultraviolet disinfection technologies for room or ward disinfection following manual cleaning
and disinfection.

Prove insufficienti

per vapori di H202 e UV

The use of no-touch disinfection systems does not replace the need for routine manual cleaning
of environmental surfaces.

06.2019 - Moro
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REVIEW

Dos and don’ts for hospital cleaning

Stephanie J. Dancer™

Purpase of review

Mom evidence is emerging on the role of cleaning and deconlaminafion for reducing hospitalocquired
inkecfion. Timely and adequate removal of envirnmenial pathegens leads o measurable dinical benekits
kor pafients. This adide considers studies published from 2013 examining hospilal decontamination

bec hnologies and evidence lor costelieciivensss,

Recent findings

Mowel biscides and dea produds, anfimicrobial ¢oaofi

equipment ane widdy occesible. They do not necessarily remove all envirenmenial pathogens, however,
and most have yei fo be comprehensively asessad against pofient culcome, Some studies are confoundad
by concurrent inkecfion control and /or anfimicrobial stewardship inifiafives. Few conbain dala on costs,
Summary

As oulomaied dirt removal is asumed lo be superior lo human effor, there is a danger that odificnal
dleaning metheds are devalusd or ored. Fear of infedion sncour s use of poweadu di

eliminating real or imagined pothogens in hospilals without appreciafing loxicily or cost benelit.
Futhermore, alficacy of thess agents is compromised without prior remewval of arganic soil. Microbiocidal
adivity should be compared and contrased againg physical mmoval of soil in Sandardized and
conirolled studies bo understand how best lo manage conlaminaied healthoare environments,

Eeywords

decontaminafion, delergent, disinfediant, emvimnment, hospital dhean

published evidence for environmental impac
Hospital cleaning has provoked much debate on its ~ And cost effectiveness.
importance in controlling healthcare-associated
infection (HAI) [1,2]. Hospital pat e
in the hospital environment until remo
through some cleaning process but the best way ~ Detergent-based cleaning might reduce surface
ve this remains elusive [1,3,4]. Many io 1, but will not necessarily eliminate patho-
demonstrated persistent co There are numerous examples of contami-
mestic atter: imclud nated deaning cloths and equipment that spread
ouch sites beside the patient g9, microbes across surfaces rather than removi
tient is admitted into a room pr r |17-22]. This has encouraged disinfectant use,
. Hent ol | ar infected with a which kills pathogens but @mn be expensive an
specific pathogen, then the new admission has  environmentally unfiendly [23,24]. Products o
an increased risk of acquiring the same « incite tolerance among habitually exposed
[11-15]. Althoug vis much needed emce has ens, itelf linked with antimicrobial resist-
silenced the cleaning sceptics, it has encouraged 5,26]. Most formulations persist unchanged
commercial interest in a wide range of decontami-
nation strategies. These tend to be expensive, an
can b
become popular despite lack of evidence for cost

“Dopastmant of Mombiology, Harmyres Hospital, NHS Larasoshi
Glasgow and " Edinkw o Mapior Univarsity, Ednbug i, Sootiend, UK
) ) ) _ Comspondoncs o Stephania L Dancor, Department of Morobology
benefit, prompting a request for an evidentiary Hairmyros Hospital Eaglesham Road, Ea Kibride G 78 0RG, UK
hierarchy to assess clinical impact of all e } Ta: + 358 B : 01355 Ba4380;

mental disinfection 10 -l

summarizes a seledi of new products, equip-

ment and practices and offers comments on

09517375 Copyright © 2014 Woltars Kluwer Health, Inc. All mghts reserad www. oo-ind ect iousd ise ases . com

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.




da CONCLUSION

;ﬁ ¢
S @ DO value traditional cleaning

b =~ DO monitor cleaners; cleaning; or what is
left behind (however you like)

DO keep your cleaners in-house!

S ) % = &8 1 | | - |

N sprecar soldi su robot o superfici antimicrobiche

Don’t waste money on robots or antimicrobial paint

Don’t believe everything that salesmen tell you!

NON credere a tutto quello che ti dicono i rappresentanti

06.2019 - Moro
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Utilization and impact of a pulsed-xenon ultraviolet room
disinfection system and multidisciplinary care team on
Clostridium difficile in a long-term acute care facility

Brief report
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Voluma 35, Numbar 12, 2017
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Original Research

Manual Operated Ultraviolet Surface
Decontamination for Healthcare Environments

Manual Operated Ultraviolet Surface
Decontamination for Healthcare Environments

Thaila Quatrini Corréa, MSc]? Kate Cristina Blanco, PhD? Natalia Mayumi Inada, PhD?
Maisa de Fatima Hortenci, BSc? Angela Aparecida Costa, MSc? Evaine da Silveira Silva, BSc®
Patricia Pereira_da Costa Gimenes, BSC? Soraya Pompeu, BSG? Raphael Luiz de Holanda e Silva, MSc?

Sanificazione con UV manuale in
ambiente sanitario

Reyworas: v -1 NENL, Sarmee gect

It s st

ll-.lwl'rl AL INFECTION 15 & sencus problem ansang mamly
due 1o poor working conditons and the lack of cleamng
procedunss in surfaces and instruments. Public hospials ane
the masl affected places. Although the hospial emvironment
& nol e primary facior in the infection transmission, il can
be considered a polential reservor of harmful mulidmg
resiadanl microdr gamsams. The roie of anlimicrobaal nesis
nce can lesd 0 an monesse in morabity asociated with
hospital infections.

The ck of conditions for health assidance iy the popa
bton and the inadequaie cleamng procedures of hospital

surfaces accent the diseminabion of polentmlly pathogenic
mic ey gamsms, allowing the occumence of contamination.
The poesaba bty of failores in the hygiene of health profes
simals and progesies of matenal senlization ane Faciors hat
coniribute o mnef IJ.'IL'IIL'_': of infection control in general
healthcare envirmments.”

According 1o ANVISA (National Agency of Health Sur
velllance) in Branl, the envimnmenial contaminaion by
bacierta, fung, and vimses i3 3 subaanim] safely nsk o pe
tents and professgomb. The surface deconmmaton & a
primary and obligaiory element o assune he secunly of pa
ten and health profesiomal. Such procedones so dmectly
in preventon and conrel of mfections, reducing the high

'PPG Riotec, Federal University of 520 Carlos, 580 Carkos, Brazil

*Depastment of Physics and Material Science, S0 Cados Institme of Physics, University of S30 Panlo, 580 Carkes, Brazil.
"Health Special Service of Araraquara, Schoal of Poblic Hezlsh, University of S3o0 Paxl, Aoraqoara, Brazil.
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Major article

Impact of pulsed xenon ultraviolet light on hospital-acquired
infection rates in a community hospital

Pedro G. Vianna DrPh ? Charles R. Dale Jr ”, Sarah Simmons DrPh >*,

Mark Stibich PhD,

Impatto di PX-UV sui tassi di
ICA in un ospedale

. BACKGROUND

The Ceners for Ds isease Conimod and Prevention estimared a na-
n rional burden of 7 Donnosp tal-acquired infections (HAls
. DOCWITENG within acume care hospita 011" Thi Wl is
wmde  howse-wide, with over half of these
e NIENsive Care unit (ICL). Approiman rl} 4% of a

AEIE are admited will Comract at least | l".II BCaUse : o
"".' .y intestinal infections were caused by Cosoidanm ¢ 'T'! the Centers
werie Alawhoreread  1OT DiSease Comrol and Prevention ‘1.M-c~'mr5rn1n B Thesr 100Us
o understanding the facmors that may contribuce © HALS beyond
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SHORT REPORT

Analyzing the process of implementing
pulsed-xenon ultraviolet light
for environmental disinfection

Analisi del processo di applicazione della
sanificazione con PX-UV

Key words: Ultravialet ight; Xenon; nfection cantrel; Clostridium difficile; Human factars enginesring

Introduction The GSystermz Engineering  Initiatives for  Pabient
Mary systern level factors impact whether an Safety (SEIPS) model is an innovative hurman factars
rtervention is sucesssfully implemented.’” Human engineering approach that allows us to understand
factors engineering prind |_||-_--_ can h-:-|p to identify structures, processes and outcomes, and how they
and manage complex interactions armong I:‘_-c|'|'-'_'p:u|_.',,~ interact in health care’ The SEIPS model focuze: on
health care workers and health care syvetems in five interacting elements of the work system and how
rifection prevention and control practice they interact to affect processes and the resulting

patient and arganizational outcomes.
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Brief report
Influence of pulsed-xenon ultraviolet light-based environmental
disinfection on surgical site infections

Angela Catalanotti BSN, RN 3 Dudley Abbe BA ", Sarah Simmons MPH, DrPH ¢,

“The influence 5515 is likely 10 be corme-
II_..JI.IEFIE suchas Pse- Lared wiith the CharaceTist ol the FJ:gil.'ﬂ Case, ;!r.l:1.1r.l].' the pri-:-r
II Spp.* I These surlaces COMTAMan: i5k 5500l with e procedure.” A measume ['or

of aces are not adequacely di
[-."ml.l'.sll.'ll:‘.ll'_l'.g and can harbor parhog
Lt -rt"n'ripr and Kledsl

sinfected, the residual pathagens can cause ok 5 The woumnd classific n assigned past-
L el Ul a0es e 3 resenvoir!or pafogens mical wounds are divide 2 clean,
[0 determine whether increased environmenial disinfect aminared, [l = conaminated, and [V = diry-infected.

OR '\'LCIHI'. “'I.N" an influence on su al sire infecrion [551) raes. The influence of LV disinfecrion waoukd [
i T wal disinfecrion have yielded “no woumnd class increases, due 10 the pre-existng in

M3 thar use ulmravioler (L) ght m reduce Narion present duTing sur, To conmol for te &
NLAMiNAwion in parient emvircnments 3|I|.' class, the dara were sracifled in this soudy by wound class be

manul flf‘.ll ing. We investigared the use of pulsed-xe analysis.
LN [(Xenex Disinfe Services, 5an Anmonsa, TX). Th

SPECIIUM pulses of germicicl

3 P METHODS

e e use of FX-LM disinfection has been TEPOMEs
reduced the hospital-acquired infection raves of Oosomidium
meTheCillin-resism@nt S opiloooous @reus, and mul
OrZanisms within the acute care sering by 57 % 53X and 30%
respectively* Recent international OR consensus gusdelines suggest

thar the use of ps b LIV ¢ Clion systems should be consi- 2imed. The analy
X STanard termir aning and disinfecrion of the

TACTCES.” Mew research .
vemon period during whith an enhanced disinlecton I'II"I|:1| JS-II'I"
a4 FX-L0 moom disinlect SYSIEm 35 well a5 dedicared personned

This sTudy was conducred at an independent, not-1or-pn
mumnity hospital in the normheasmern Unased Scares that has mon
200 beds and 13 ORs. Insrirurional review board I.'}'l.""l'lpIIIII'\.'L

compares a baseline p [

5 sTandand benween-case cheaning. The
job TTRining regarding appropriae eoniques for d

anirol and Epidemiciogy, Inc. Fublished by Elsevier Inc. This is an open acoess amide under the O EV-HC




REVIEW

pntal

‘No touch’ technologies for environmental
decontamination: focus on ultraviolet devices
and hydrogen peroxide systems

Tecnologie "no touch" per la
sanificazione ambientale: focus su

UV & H202

COID
2016

Ragqgi UV

Healthcare-associated  infecions (HAIs) remain
an important source of patient morbidity and
martality. Based ona large sample of U.5. acute came
hospitals, ~4% of patients on any given day has
at least one HAI [1]. Based on this study, it was
estimated that 722 000 HAL ocourred in 2011 in
L5, acute care hospitals which resulted in - 75000
deaths. The total annual costs for the five major
HAIs have been estimated to be §9.8 hillion
(2012 U5 dollars) [2]. Dr Weinstein estimated that
the source of pathogens causing an HAI in the
intensive care unit was the patent’ endogenous
flom, 40-60% ooss-infecion via the hands of
healthcare personnel (HCT), 20-4 hiotc-
driven changes inflom, 20-25%; and other (includ-
ing contamination of the environment), 200 [3).

www . ooeinfec i diseases oom

Further, contamination of the hands of HCF could
result directly from patient contact or indirecty
from touching contaminated environmental surfa-
ces [4]. It has been shown that the =5 07 hands of
HCP are just as likely to become contaminated from
touching a patient as touching an environmental
surface in a patient’s room |5 6].

“Dopastment of Hospital Epidemicingy, Uriveraty of Morfh Carcina
Hoath Cam and "Divsion of Infectious Dissases, UNC School af
Mo icirsn, Chaped Hill, Morth Camiina, USA

Cormspondenca to Dr Dasid L Webar MO, MPH. 2163 Boniormatins
CB #7030, Chapal HlL NC 2 7899-7030, USA. Tal: +1 919 966 2536;
fan: +1 819 968 1451; e-mai: dwebesifunch unoadu

Cuwrr Opin infect Dis 2016, 28:424-231
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Voluma 29 & Mumber 4 « Augus 2014

Copyright @ 2016 Wolters Kluwer Health, Inc. All rights reserved
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Fvaluation of an ultraviolet roaom ) e

Evaluation of an ultraviolet room
disinfection protocol to decrease nursing
home microbial burden, infection and
hospitalization rates

Valutazione di un protocollo con UV-C per
ridurre carica microbica, infezioni e tassi di
ricovero
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Effect of automated ultraviolet C- emlttmg device on decontamination
thosﬂ'g 1 W | ] W | i 1 1 i Iy

ermit — Impatto clinico, operativo ed

economico di disinfezione terminale
con UV-C

7 Association for Professionals in Infection Control and Epidemiology, Inc. P

Katie P

BACKGROUND Monoclonal and polycional ourtbreaks also ocour because of
(2] mental ransmi

Hospital environment has gained importance a5 one of the major S@andard approaches m IT\'I'CII'II nenl
lacrors in occurrence of hospital-aoquired infemions. Microo L eflective in eliminating environmental TAMiNATion in haspital
iSINE Can persist in the emvircnment for several days o weeks." rooms. 0 Mamy adjuncs o standard mechods of emvironmental
Hospital mansmission of mMicrooTganisms from p inhabitancs e .1'I g have been described in the liverature and are in markec
of a panen ma "\'L patient admirred o e L E Imavioler (LW
the environ L: Hosparal-acy shown effcacy in killing mi-
#0015 such as ceniral line-associaed Dloodsream infect Ulraviolet © [LV-C
oCcur because of PErsistent CoNTaminarion of hospita

cleaning may not be very

nare ='JI'|1((‘5 uhulo m
<ur|.1n'< 10 calculape |I.." Lime |

Pdadhuri M. Sopirala, ML, MPH, Division of Ind
Medial C2mier, 231 Alben Sabin Wy, MS

To -:ur know ledg have compared the effective-
ness of <.1nd.m:| L ion alone with that when
combined with LV 13l serring s Two

mEress MOoNe 1o repart. otheer sudies "'A.'.1IJJ |.I:I I:I'u" el "|.'Ii'n.'|. ness of LV-C in a clinical seming
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Environmental effectiveness of pulsed-xenon light in the operating
room

Sarah Simmo
Deborah G. P

Efficacia ambientale di PX-UV in
sala opem’roria

I T T oY T T T e
-.I~."\e.15r I to 38% of all sampled surfaces—a 44
} tion -u L istically sig
r process, the PV device

T C TN,

‘When comparing manual clean

thy reduced con

fection Control and Epidemiclogy, Inc. Published by Elsevier

Inc. All rights

BACKGROUND A review of literature demonsirares thar possible res

LHMINATIon in ORS may commibure ¢ cal SiLE in
ure demonsrates thar manual cleaning and dis- which are one of the most prevalent hospital-acquired infe L
infection of the operating room (OR) env ZI'III."II may be Hals), "FII'HL'I' Y :: !. aof 3|' H. ".|< There is evidence thar the
inadequare.’ Human emror inhetent in the manual deaning } ion of $515° Figure 1 shows
by hall of the surfaces in the OR emvil Move [TOMm CONCami-
nroughout the day. with the remai fleld, leading 1o the
PErs I..'I. 'CII'III.1'I'II'IJ L] '\'LIIII'I parfogenic OTgans S-I 15- |'I I| 2 lﬂl.'\."."llﬂl'll"l I CE, residual conmaminarion left
I on surfaces across the U[L" manual cleansng can be disturbed
i.'Il.'.'f‘.iSr." the F.S-H of iI'l|-."fIilZII'| mansmission from le-IZI!IZLI'.i[I.'d SUF and aerosolized by movemnenss o ST members of equipment prior
laces o parients who inhabir the room during their hospial scay.® T OF during the surgscal procedure.”” These aerosolized parmicles
InTact, the direct relarionship benween surlaces conraminamwed wirh AN Then Semhe oD Sefile insTmims
pathogens and increased risk for infecrion acquisition has been re- Toch surf ace ding o hand COMamEnacion, or
peatedly dem in [he inpament emvironment.* " Similar sl Even small m L SN 35 the surgecn Dending
evidence o this rela ship is emerging for ORs WaisL have tl.'\"l'l 5-|Z il |'JI II} II'IETI.J:I. I|J." level o 1

Current

|'I|.Il1ltl."l i air excha

¢ inadequare o capure all Jermso I
Xenen Disinfection Semvices, . A recent soudy of 551 risk factors found thar serce p
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il address: De Sl Pamery] e OF . icalh T 3 CRUE per T yhie
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Tion Serioes, ) O personnel were present.™ Edmaiston et al. found thar air samples
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Clinical, operational, and financial impact of an ultraviolet-C terminal
disinfection intervention at a community hospital

Robert
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U HAIs) are highly associated with C
'll\' l‘]t‘\l’l'ldll\' length of inpatien 3y, and asso- won h
W during routine mp. AL acure notres
1“‘[”11“1*' D( l‘lht ons

health care workers
il env xrnnm- nLp lJ\'

nate mobile ¢

cinetobacier baumannii, Klebsiella
istant Saphylococais gureus (N

onais in Infecrion Control and Epidemio




infection

Letters to the Editor

Shining a light on
ultraviolet-C disinfection:
No golden promises for

revention

T EIT T TS =
bload, body lasd, nares, sputum, urine, and wounds 1 is wndear how
it wad determined whether HAl increased the length ol stay. Single
patients coukl have had multiple HAE if multple body Sites were
psitive. How did the suwthors know which pasitive sample was
res paandible far an indrexsed length ol sty ? Morsover, how did @lo
nized nares inerexse the length of say? Although positve blood aul
tures are mest likely to indicate inkedion aullure-pasitive bady

Muids, spatum, or urine ane les S0, and positive nares dmost never
represent an infection. How dan simple cartizge evens contribute ta
ddence al HAT? This 2 ; e HA I but rather ¢
an, which is an important diference and does not have the
3.ame implicat
ther an the MDR sereening
palicy and its i i such & the proportion af patients
who were sareened before and after intervention who was re spansi
ble for the screening or whether the personnel involeed were
blinded for the intervention. Indeed, the nares infsction rates showed
the largest reduction, which could be atiribuied to a change in
er@ening proioda] ar fneguency.

The gold fandard lor evaluating an intervention in a clinical sei
(TE- Iy riped clinical trial: however, this i alven
ated ar unethical in a real-life setting. A maore katible design

i ool B o Aokt i

D ERE-E5 ) O i e gt 1 21

i Pl ol

ed time seried This study
fore and 1 year after
results are haded
dl after the inter
¥ ndly dis
Eement” Application al a
[ Laken into acoount rends
1 and established whether
The rates in manths &
are warthy mimeEnl

5 an HAK
e that are mosly endog
ymiparisans.’ Kot all patho

s ively atsess 2 IV-Cdisin
Jl have reponied key pro
lenmee mexiures. However
ection prevention and con
ni-murse raios Uois also
infected over time. Clinical
L and it would have besn
e patient populstion with
ven though the laboratary
i it would have besn
hally the number
re-and-after study periods
kg hly eflective against Cdif
puthars could supply th
- TR % exl, the suthars alio slated
that inpatient deviee usage ralios wene lower in the inlerenlion
il but the raes throughout the study were not Supplisd. and the
anahyii was not adjusted for this major @nfounder. Overall, this
makes it dilficult v disentangle the efect of confounders and the
true efect of the inkrventan

The article lfooused an the effec an the overall incidenae of HA
caned by 5 prespecified MDR organisnms ot 6 bady sites. Their Tables
3 and 4 show that most aof the reduction was saually owing o a
positive nares after the stant of the inter
wii that the most relevant HAI
ritive blood culbures, sctually incressed by 728 in the pastintery en
tian period. Although this finding was not sttistically significant
awing o dmall numbers, the suthars did not ditouss this imponant
linding

Although the suthars mentioned several in
their ditcustion secton. mest ol these could hy
venbed in this purposely designed study. This
whether this could be considered a4 marketin
interesl Sy ment in &4 that ane authar is an emp
another suthor received funding from, Clean Swesp
ny selling UWC equipment The oo
reporiesd 2% providing sudy funding The main oukome was ool

al cxmes

based an

Lt limitations in
ve exdily been pre
i%es the question af
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Short report

Ultraviolet-C decontamination of hand-held tablet
devices in the healthcare environment using the
Codonics D6000™ disinfection system

M. Muzslay **,

4 Environmental Resear
® Clinical Microbiology {

JHI
2018

Ragqgi UV

Availabla onlina ot wreeey a0l anond mot m

journal Nomapags: W w. o

Journal of Hospital Infection

Sanificazione con UV-C di

tablet sanitari

Introd uction

The use of mobile phones and tablet computers has became
widespread both in public places and in the dlinical environ-
ment. Tablets are increasingly wed for electronic patient and
observation records, often without hand hygiene between
patient and device. These hand-held devices may be

¢ The project was pressrted 2= 3 poster at the Federation of Infec
tion Societies Anmual Comference and the 10 Heslthcane Infection
Society Intermation sl Conference, Edinburgh, UK, Movember 2016,

* {{owrres pond ing au thor, Ad dress: E rvironm entall ResesrchiLab oratory,
Un teesrsity College London Mospitals, Room £ -2PTO0M, EGA Wing Level

contaminated with mico-organisms and be a potential source
for ranamision of pathogens between healthcare workers
(HOWs j and patients.

Bacteria may survive for months on inanimate surfaces [1).
Themapsrity of HOWs' mobile phones ane never cleaned. Ulger
et al. demomstrated low rate of compliance (10.5%) with
cleaning mobile phanes in a healthcare setting [2].

There & no genenally accepted guidance an how to reduce
contamination an mabile devices in haspitals. Mamifacturers
(e.q. Apple, Inc.) recommend cleaning of their tablet devices
and phone displays with only a soft, lint-free cloth, avoiding
aeros0l 3prays, solvents, of abrashees [3]. Inastudy by Albrecht
el al., 47.9% of the initial bac terial contamination remained on
a tablet personal computer (IPad™) after following the manu-
factwrer's instructions to clean tablet devices [4].

I, T35 fus ton Road, Londan W 18 B Tl o ol (020 34 PETOT.
E-mail address: momkamuzsiay®@nhsnet (. Mozstay ).
Rt £ doiong! 101016/, jiin. 20718, 04, 003
0195-6701/2 30ME The Healthoane Infection Society. Published by Dsevier Ltd. AR rights ressrned.
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A trial of pulsed xenon ultraviolet disinfection to reduce Clostridioides
difficile infection

Priya Sampathkumar MD **, Carla Folkert MBA ", Jean E. Barth MPH, RN, CIC®, Larry Nation MA®,

Disinfezione con PX-V riduce le
infezioni da C. diff.

AJIC
2019

Ragqgi UV

The Mayo Clinic i$ 2 large tertary care hospital in the upper ©Mid
wesl with 2059 licensed beds, an aver xge of 500000 admisions, and
330,000 patient day s anmually. The hospital-wide health care—astoci
ated ium difficile infection (D) rate in 2004 was 923 per
10,000 patient days. The rate was up to 5 times higher in Some units,

inchuding the hemaology and bone marnow transplant | BMT) units C

difficdle spores are resistant to rowine cleaning sgents, and addi
tianal deaning methods may help reduce envinnmental contaming
tian and transmistion of M in hospitals. Beach deaning had been
implemented 25 2 (D reduction mexsure, but CD8 rates remained

high
METHODS

As pant ol 3 quaity improvement project simed i reducing O]
rales, an inervention was designed to test whether the sddition of
an ulir avialet [LV) disinfection Step afver terminal deaning would be
helpful in reducing CO rates in 2 real-warkl sitwtion. Three units

" Ml o pnditae 1
Dt Mol Ot R hosire
E-miol el s Ak A i pa el L[]
il o o Mt 0 e

08 965653 M0 VR Prabificlle o By o iy Bl ol Ao o Pracfiivaals

(2 hematalogy and BMT units and a medical-surgical unit) wene des
ignated x5 pilot units for the intervention, and 3 unis with S Lar
patient populations served 25 contral units. Because ol the high rates
al CD, all patient rooms on the hemaology and BMT unilts wene
being deansd with blesch daily and st terminal deaning. PDI
Sani-Cloth blesch wipes (P Healtheare, Orangeburg, NY') wene used
o wipe surfses. Aler the wel contect time ol 4 minutes, Surfaces
were rewiped with plain water. In the meadical-surgical units, only
the roons af patients with known OO were cleaned with bleach
The medical -furgical unit in the inerventon arm had 2 kw double
roams; all other units had only private moms with private oilets. In
the 3 units seleaed for the intervention, a UV disinfedion s p was
sddded after patient discharge and terminal cleaning. Patient rooms
received pulied xenon LV (PX-LV ) disinfection (Menex Disinfection
Services, San Antanio, TX) for 2 Gmonth period between October
2014 and March 2015, The PXAN device emits high-intengity booad
speatrum genmicidal light of wavelength 200-300 nm at 2 pulsed e
quency greseer than 60 He This UV disinfedion was performed in 3
positions in S-minuwee cycles alber e rminal cleaning and befare the
bed was made Drawers and doars ingide the room werne lelt open,
telephone and blood pressure culfs were hung. television remotes
were placsd on the tray table, pillows were positoned on window
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Influence of a visible-light continuous environmental disinfection system

on microbial contamination and surgical site infections in an orthopedic
operating room

Influenza di un sistema di sanificazione continua con
luce visibile su contaminaz. microbica e ISC in S.0O. di
Or"ropedia

ica ik in L-'d ians [ 55
Lhe Ili health «
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1. Introduzione
2. Raccomandazioni
3. Dalla letteratura

Take Home Messages




I raggi UV:

1. riducono la contaminaz. ambienta

patogeni ?
2. riducono le ICA ?
3. costeffectiveness ?

4. quindi "s'hanno da fare" ?
L

i)
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A model for choosing an automated ultraviolet-C disinfection system @
and building a case for the C-suite: Two case reports

Maureen Spencer RM, MEd, CIC *, Michelle Vignari EM, CIC", Elizabeth Bryce MD ©,
Helen Boehm Johnson MD °, Loretta Fauerbach MS, CIC %, Denise Graham BS

Practice Forum

A model for choosing an automated ultraviolet-C disinfection system
and building a case for the C-suite: Two case reports

Maureen Spencer RN, MEd, CIC ? Michelle Vignari RN, CIC ®, Elizabeth Bryce MD ¢,
Helen Boehm Johnson MD %*, Loretta Fauerbach MS, CIC ¢, Denise Graham BSf

Inc. This s an open access article under the OO BY-NC-ND license (bitp] orea

Environmental disinlection has becoms the new IMontier in te
cnguing barle m reduce the risk of health care- associawed infec
tians (HAIS). Evidence dem:anstrating the persisent contamination
of environmental surfaces despite traditional cleaning and disin- FESENT 10 The hospital adminisraton/C-suie. ™= This
fection meshods has led 1o the widespread acceprance thar there 0525 an approach o these dilemmas based in part on
aneed for reassessing raditional Cleaning promcols and for — the experience of 2 health care nenworks.
condary disinfection echnologees. ' Research has shown

f SUTACES FEMAin CONLAMANAted With patO- A CKEROUND
Organisms such as methicillin-
s ures (MRSA despite regular manual
cleaning m-: - \m:m-:l.l:tg.- it Nas bECoMe Cear Mt mere are mul-

HON1 PrEVEEoNIST, wever is how to choose e sysiem
r. Tor their facility among the mamy U-C surface di
delivery systems available and how o buikd a ca I-:-r

—| literamure is replee wirh evidence documenting |Pr‘ﬂl<
TENS 0N eIV ironmental surfaces, I1IIIJ.'|| L

l."ﬂ 'l': I'III rwithsranding. The ability of mamny parhog

survive for exrended persds of GMe on inanimane surlaoes o

T pu:rnl\ln:“ binod :|'c~s.
ThaK are not Jfequaredy disintected even with enhanced mana wribwes m this problem,® bur the inadequacy of cleaning promcols
cleaning prowocols. S Ulmavicder-C (UV-C) disifection iSNe WP gng a0k of consistency with promcol implementaron are clearty
of no-touch echnology SHoWn @0 be 3 successtul AU 0 Manual — groees e

e _ B . “The challenge is that the emvironmencal semvice
Cleaning in reducing emvironmental beoburden The dilemma for EVS| warker must cover 2l surfaces and allow suffcient contac

time of the Cleaner or disinfecrant per the manulaourer's recmm-
miendarsons. Concermns abour poor staff compliance with deaning
proqaocols and e Fecognation that pachogens can be spread by means

pandence 10 Helen Boshm johnson, MDD, 1321 Sea Hawk Lane,

TS Smail HE Jehnsan) other than direct conacy, including through erial disseminaion,
MIEFEST: Mone 10 TEparL have further highlighted the need 1o supplement manual deaning
Conorol and Epidemiciogy, Inc. Peblished by Elsevier Inc This is an open aooess amicle ender the CC BY-RC

i for Profesionals in Infeo




Review

Four steps to clean hospitals: LOOK, PLAN, CLEAN and
DRY

S.J. Dancer
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outbreaks, in addition to heightensd confidence in overall guality of care.
& 2018 The Healthcare infection Society. Publihed by Bsevier Lid. All rights reserved.

Introduction

Hogpital cleaning has ssumed more importance with the
realization that pathogens survive in the healthcare

* Commesponding author, Address: Department of Laboratory 5o
ences, Mairmyres Hoespital, Exxt Killbride G75 BRG, UK. Tel.: o84 1355
SESO00; faor: 444 1355 SE4TS0.

Ewmail oddress:  steghamie. d ancen®lana s hire.soot. nis uk (5.
J. Dancer).

environment, and contribute towards the risk of healthcane-
asmaciated infection (HCAl) [1,2) The emnvironment enables
transmibssion of the most important healthcane-asor iated
pathogens [3]. These pathogens can perskt on surfaces for
weeks, and represent a transmision risk for both patients and
staff [2]. EBnvironmental screening confinms repeated contam-
inatian of items, equipment and general sites in bedspaces and
rooims of colonized or infected patients and throughout mul-
tiple clinical areas in a healthcare institution [1,3,4). The
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