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Rutala WA, Weber DJ. In:"SHEA Practical Healthcare Epidemiology”
LigHiCcDC 44 (Lautenbach E, Woeltje KF, Malani PN, eds), 3" ed, 2010.
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Shaughnessy MK, et al. ICHE 2011;32:201-206

EVALUATION OF HOSPITAL ROOM ASSIGNMENT AND ACQUISITION OF CDI

m 5 =48 & [£2005-20065F
ICU# B A CDI 95 A 24T
\alﬁﬁ'}iiﬁ]é

m £ % (B %CDI)
= %ﬁﬁa’i 1T CDIE A8 98 B 9

AR Fe &= 11.0%

= 7‘tau 4% it CDIE A% 5% B
AR e Z= 4.6% (p=0.002)
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RELATIVE RISK OF PATHOGEN ACQUISITION
IF PRIOR ROOM OCCUPANT INFECTED

MRSA (Huang S, 2006)

VRE* (Dress M, 2008)

VRE (Huang S, 2006)

MDR Pseudomonas (Nseir S, 2011)
VRE* (Drees M, 2008)

C. diff (Shaughnessy M, 2011)

MDR Acinetobacter (Nseir S, 2011)

i

0.5 1 15 2 25 3 35 4

=]

* Prior room occupant infected; *Any room occupant in prior 2 weeks infected
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Weber, Kanamori, Rutala. Curr Op Infect Dis .2016. L
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Enhanced terminal room disinfection and acquisition and

infection caused by multidrug-resistant organisms and
Clostridium difficile (the Benefits of Enhanced Terminal Room
Disinfection study): a cluster-randomised, multicentre,
crossover study

Dr Deverick J Anderson, MDl:I, Luke F Chen, MBES, Prof David J Weber, MD, Rebekah W Moehring, MD, Sarah 5 Lewis,
MD, Patricia F Triplett, MD, Michael Blocker, MD, Paul Becherer, MD, J Conrad Schwals, MD, Lauren P Knelson, M5PH,
Yuliva Lokhnygina, PhD, William A Rutala, PhD, Hajime Kanamaori, MO, Maria F Gergen, MT ASCP, Prof Daniel J Sexton,
MD for the CDC Prevention Epicenters Program

|Altrnetric - 2439

DOI: hittp://dx.doi.org/10.10 16/50140-6736(1631588-4 | () CrossMark 2] £ ]S

http:/ /www.thelancet.com/journals/lancet/article/PI1S0140-6736(16)31588-4 / fulltext




bleach and UV (n=131;45-6 cases per 10 000 exposure days; RR 0-91,95% Cl 0-76-1-09; p=0-303)
among exposed patients. Similarly, the incidence of C difficile infection among exposed patients was
not changed after adding UV to cleaning with bleach (n=38 vs 36; 30-4 cases vs 31-6 cases per 10 000
exposure days; RR1:0,95% Cl 0-57-1-75; p=0-997).

Interpretation
A contaminated health-care environment is an important source for acquisition of pathogens;

enhanced terminal room disinfection decreases this risk.

Funding
US Centers for Disease Control and Prevention.
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Cadnum et al. ICHE 2017
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UNC Hospitals, 2017

Germicidal Activity of UV-C against C. auris and C. albicans

| B Overall
EDrect
| Eindired
D i

C aurswFCS C auriswo FCS C abicansw FCS C. albicans wo FCS

Very good inactivation of Candida auris by UV. Used Tru-D bacteria cycle (17-19
minute cvcle. 12.000uWs/cm?).
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* Enclosed box

* Conveyer belt (.4
in/sec)

* UV-Cin close proximity
to mobile handheld
devices

* Time for disinfection:

cell phone, 15 sec;
1PAD 50 sec

Matthew J1. Evaluation of an enclosed UV-C device for decontamination of
mobile handheld devices. Am | Infect Control 2016;44:724-6
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C. difficile MRSA C. difficile MRSA C. difficile MRSA

Standard Setting Max Defense Super Max Defense
(0.4-inches/sec) (0.18 inches/sec) (0.1 inches/sec)

B Clean & Organic

Matthew J1. Evaluation of an enclosed UV-C device for decontamination

of mobile handheld devices. Am | Infect Control 2016;44:724-6
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Keyboard with automated Log reduction MRSA
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UV-C decontamination

Alhmidi H. Evaluation of an enclosed UV-C Radiation
Device for Decontamination of Keyboards SHEA 2018.
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Reduction 4 inches from bulb

Log,, CFU Reduction

Shaikh AA. Evaluation of a low-intensity ultraviolet-C radiation device for
decontamination of computer keyboards. Am | Infect Control 2016;44:705-7
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Alhimidi H. Evaluation of an automated ultraviolet-C light disinfection device and patient hand hygiene
for reduction of pathogen transfer from interactive touchscreen computer kiosks. AJIC 2018;146:464-467
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1. Reynolds K. The dynamics of microbe spread via hands and fomites throughout an
outpatient clinic. ID Week 2017; 2. Cadnum JL.. Unpublished data.
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Messina G. Int. J. Environ. Res. Public Health 2016;13:940
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Upper-room germicidal ultraviolet systems (GU

\




66.Escombe AR, Moore DA, Gilman
RH, Navincopa M, Ticona E, Mitchell
B et al. Upper-room ultraviolet light
and negative air ionization to prevent
tuberculosis transmission. PLoS Med.

2009;6(3):e1000043 (https://journals.plos.

org/plosmedicine/article?id=10.1371/
journa l.omed.1000043
December 2018).

In the experimental

model conducted In Peru (66), 34.8% of
animals in the control group developed

LTBI compared with 9.4% of animals in the

Intervention group breathing ward air when the
UV lights were turned on in the ward. When
extrapolated to the same control population,
the intervention would be expected to reduce
the Incidence of infection from 6.5% to 1.8%, a

relative risk reduction for TB infection of 72.9%.
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Log,, colony forming unit (CFU) reduction

6in an

Aft shaded 10Mt
Distance from the Xenex device

m C.difficile spores w MRSA VRE

Test conditions: glass shides, inoculum spread to cover 1 cm*

direct exposure, 10 minutes exposure, shaded = under bedside table

Nerandzic MM, et al. Infect Control Hosp Epidemiol 2014;36:192-7
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Pathogens

Mean log,,

of Sight

Reduction Line

Mean log,,
Reduction
Shadow

Reference

MRSA,VRE, MDR-A

3.90-4.31

3.25-3.85

~15 min

RutalaW, et al.!

C. difficile

36,000

4.04

243

~50 min

RutalaW, et al.!

MRSA,VRE

»2-3

NA

~20 min

MNerandzic M, et al.2

C. difficile

22,000

»2-3

NA

~45 min

MNerandzic M, et al.2

C. difficle

22,000

overall

67.8 min

BoyceJ, et al?

MRSA,VRE, MDR-A, Asp

3-5->4.0

1.7->4.0

30-40 min

MahidaN, et al.*

MRSA,VRE, MDR-A, Asp

22,000

>4.0*

1.0-3.5

60-90 min

MahidaN, et al.*

C. difficile, G. stearspore

22,000

22

overall

73 min

Havill N et aFF

VRE, MRSA, MDR-A

12,000

1.61

1.18

25 min

Anderson etalf

1CHE 2010;31:1025; 2BMC 2010:10:197:
* uWslcm?, min= minutes; NA = not available

ACHE 201132737,

JHI 2013;84:3231 SICHE 2012,33:307-12 SICHE 2013;34:466
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Levin, 2013 Before-After, Pulsed
Xenon

Hass, 2014 Before-After, Pulsed
Xenon

Miller, 2015 Before-After, Pulsed
Xenon

Nagaraja, 2015 Before-After, Pulsed
Xenon

Pegues, 2015 Before-After, Optimum

Anderson, 2015 Randomized-controlled
trial, Tru-D

A SRS L _____—/—

CDI

CDI, MRSA, VRE,
MDRO-GNR

CDI

CDI

CDI

MRSA, VRE, CDI

Yes

Yes

Yes

Yes (p=0.06)

Yes

Yes
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Eterpi et al. Lett Appl Microbiol. 2011;52:150. Mycoplasma
Ray et al. ICHE 2010;31:1236. MDR Acinetobacter

Otter et al. Am J Infect Control 2010:38:754. MDR-GNR
Otter, French. J Clin Microbiol 2009;47:205. Spores/bacteria
Barbut et al. ICHE 2009;30:517. C. difficile

Bartels MD et al. ] Hosp Infect 2008;70:35. MRSA

Boyce JM et al. ICHE 2008;29:723. C. difficile

Shapey S et al. ] Hosp Infect 2008;70:136. C. difficile
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infections associated with automated room disinfection

Table 2. Reductions of healthcare-associated

systems.
Disinfection technology Organism Reported reduction Reference
Wﬁpor with C. diff. 37% (p<0.0001) Manian er at 2642
itional bleach cleaning

Hydrogen peroxide vapor : : 66+ Passaretti et al. [2013]
MRSA No significant reduction Passaretti et al. [2013]
MDR-GNB No significant reduction Passaretti et al. [2013]
C. diff. No significant reduction Passaretti et al. [2013]

Pulsed xenon UV MRSA 57% (p=0.001) Simmons et al. [2013]

Pulsed xenon UV C. diff. 53% (p=0.01) Levin et al. [2013]

Pulsed xenon UV MDROs 15% (p=10.04] Haas et al. [2014]

C. diff., Clostridium difficile; IRR, incidence rate ratio; MDR-GNB, multidrug-resistant gram-negative bacilli; MDRO,
multidrug resistant organism; MRSA, methicillin-resistant Staphylococcus aureus; VRE, vancomycin-resistant
enterococcus.

RF Chemaly, S Simmons et al. Ther Adv Infect Dis(2014) 2(374) 79-90
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Weber, Rutala et al. Am J Infect Control. 2016:44:e77-e84.
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TABLE 1. Precleaning and Postcleaning Bacterial Load Mea-
surements for High-, Medium-, and Low-Touch Surfaces

Mean CFUs/RODAC (95% CI)

Surface (no. of samples) Precleaning Postcleaning
High (7 = 40) 71.9 (46.5-97.3) 9.6 (3.8—15.4)
Medium (n = 42) 44.2 (28.1-60.2) 9.3 (1.2—17.5)
Low (n = 37) 56.7 (34.2-79.2) 5.7 (2.01-9.4)

NOTE. CFU, colony-forming unit; CI, confidence interval.

Number of culture sites and prevalence of contamination with nosocomial pathogens in intensive care units (N=523)

Ward Culture sites”
HCWs’ hands Surfaces distant from patients Surfaces close to patients Prevalence of contamination

A 3/10 (30%) 0/22 (0%) 6/25 (24.0%) 9/57 (15.8%)
B 2/9 (22.2%) 4/19 (21.1%) 5/48 (10.4%) 11/76 (14.5%)
C 2/10 (20%) 2/26 (7.7%) 7/49 (14.3%) 11/85 (12.9%)
D 1/9 (11.1%) 2/24 (18.2%) 7/45 (15.6%) 10/78 (12.8%)
E 0/5 (0%) 4/22 (18.2%) 3/30 (10%) 7/57 (12.3%)
F 1/10 (10%) 0/11 (0%) 4/31 (12.9%) 5/52 (9.6%)
G 0/3 (0%) 2/14 (14.3%) 0/20 (0%) 2/37 (5.4%)
H 1/10 (10%) 0/16 (0%) 1/55 (1.8%) 2/81 (2.5%)
Total 10/66 (15.2%) 14/154 (9.1%) 33/303 (10.9%) 57/523 (10.9%)

HCW, healthcare worker.
® Number of contaminated samples/number of samples obtained.

Huslage K, Rutala W.
Gergen M, Sickbert-
Bennett S, Weber D
ICHE 2013;34:211-2

Willi I, Mayre A,
Kreidl P, et al.
JHI 2018;98:90-95
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Rutala, Kanamori, Gergen, Sickbert-Bennett, Huslage, Weber. APIC 2017.
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Rutala, Kanamori, Gergen, Sickbert-Bennett, Huslage, Weber. APIC 2017.
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Michels HT, Noyce JO, Keevil CW. Effects of temperature and humidity on the efficacy of
methicillin-resistant Staphylococcus aureus challenged antimicrobial materials containing silver
and copper, Lett Appl Microbiol, 2009;49(2):191-5.
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#3E & § APPLIED AND
ENVIRONMENTAL
MICROBIOLOGY, Apt.
2007, p. 2748 — 2750

B % & - @lhX6hG ¢ 4 FHh R



) A ERRRELRE BN

m K E DR R &
F ARG R B L kB AR RS
ALk, A E R X % EHCATs KAk,
40% ~70%

Schmidt MG. Copper Touch Surface Initiative Microbiology and
Immunology, Medical University of South Carolina, Charleston,
USA, BMC Proceedings, 2011;5(Suppl. 6):053




LI ERARLEGEE AR




) &5 & A R4 4241 #

)Lﬁ-i‘aﬁﬁiﬁﬁz% ERBP RS BUR A 7 B




1 L
4 -

MHM0FHFH A GE

o1t &, * 5

m 2L R ER
n R 5 T A bk g ITE
s RELITHBRERA

LEZN(ES




Pk RS h

CERTHE. O, ER$H)




e

4

£ . ;y

':“ - '7-‘-...327

« S0 I‘

w

ik m%tw){*f&ﬁﬁk*l?u IIIIUZI ﬁi:imﬂ'l E%lglny —E;Elgﬁ
%%W%Eﬁiﬁﬁmiﬁﬂlll} tr‘llnM}'ﬁt%E ﬁfﬁ:im}ﬁﬁtfﬁmm
'ﬁﬁﬁ;ﬁﬁﬁiﬁWWEMWmm.mﬁiﬁﬁ%&ﬂJ

. FERRE LARRRVEMATE R, SFERREERIFIRIE,



1 L
4 1 -

%Hﬂ?’%'ﬁ‘

A

WA S5t ik &
B F ¢4 & H

m RSP

R

= 2 1K 69 IR

A IR T
SAR K om &

KIGAT A éﬁé%%%%%

f%(ﬁ@ﬁ%%)x%%

mB e RBEFH. HEAFBFAE

o & KA AIRRS
Wik

e g% A

SUHE KR A R

ERE. 7
B, ANEFF

FTRER R
fe¥e ¥ &

{29




#Fx C.1

REREERESARIREDAR

F¥#FEHCDC A= X

] » E
it 2 5 i 2 7K F — H —— .
WA | AT =10l FIEECH OB K2 A D

ExRiEE 3 = 7K F
—EH AR = KCE
i E L = 7K
i E LS = 7K

B3 HAKCF

S 7K
% il £h 2k i 7K F

i U T R IE Bl FEE . IEE e BE RS 4L A I 2R ol LGRS KR B ed s B

NN E P (G ER T E P e




&) ki

* 5 AR

+75% B Al A RUEES
‘ e IR F

Fadh: FARKH S ATAT |

B+ Bk FIKEE A LR S

HRME: &HRHEH B 3 R A
. BHATH.

o AR

Ei#EHCDC 44X



) mEmH ALK

19764, John E.Hartison & RIEE ALK R 2K P /=
R BB

19794, Thomas EL X I K KB ELA &G LM,
RGBT, CIEIKSEET 3L 00 on e 69 20 B AR E
1.




) kA gL AT K

1R AR
ClL+ H,0= HOCI + CI"

2.3 B AR % . 80
2HCI+H,0= HOCI +HCl+H, 38

3. HCl+ NaCl %, # 7%= %; 20
2CH+2¢ = C,

N
o

CL+ H,0= HOCl + CI

4&4&&%&%‘:‘.% pH vs Cl,(aq)

PHve HOO!
. — VS
OCl + H*= HOCI ibed s




) eMAKEERHAEEEEK

i Kk K pHA# 7 g/ L
7% BR ML WL AR UK
55 B M W R K

TRER P R K
(P BB 2k R BRK)

RBBAR




(SX. FEXEER Y FEY S

B #F & #/ATCC% 5 % B4 A 60min #MBC (uM)
HCIO NaClO H,0,

XGAFH 25922 5.6 40 7500

AR GFAR I H 27853 6.2 10 20000

A2 G HEHHY 29213 12,5 50 20000

BAF L #R/ATCC%h 5 | £ AMBC & %425 R i (min)
HCIO NaClO H,0,

XA E 25922 0 <5 >9()
4R SRAB L E 27853 <20 <15
A& eHEHHKE 29213




(KA®HD-240LA
FBAKEAER)

ABREF #2 X% B N
A2 o &iXE T2
Z RN L AE
AL BUP (e T 3%

HRERAE RE bk

— RBAR BK | X TR Bk

KT A B KL T A
BA




SERIKE R B B

F B EIX B IK E R R B

0 B 2 7 A K B # R BE & %

LLL
T
d

® OA& CELA AR
® 5] A A i R FB AR R 1 R SUBR 7K A BE AR A 46 7K
o EREMWEHMRIT. MERNRAILHBEREETR

o THERMETIMF. THEM. TIEEHIFRA

® 304RENEES. FasrliA205F




_ cEnmiside 530w

QDO M

tAFRFARERBENALR

d ¢

@ 400 820 4409

(4

RABIKERRRES

s

JEEE MR I IR SRR K E Rl

WLY-210R g WLY-210U

750(IE)*966(M)*1850(F)mm

220V 50Hz

3KW

TR2ANBSEL T AE

5~40°C, SEEE<85%, L@ it

Yk
&

720 ~1200L/h

600~1000L/h

MEMK (BFRK)

WM RE. HEXFE. JEEEREHE.
Elm ks AR

O 227 AKX, %?DEC%K&E%W

EBRENREEROBRAT







@ KB%&AEVRMS

S ALK ;

@%# & sii¥ it




CHBAT FHABLDBREAR

O AFLHEKRE @i A3 XRG4 Mk







.ﬁtﬁﬂ3k)§




"
o
N
AT

do

U

:("

of 3% 7 4k 32

R




&6
;)f‘t@)h AT A F
7 )1 |

v (F w1 4R 5 I
52006_20 ) A5 Fii
" *(Tl 11 #‘ 3 )11 ool
#’3010-201 AL BILE
S H:" Y 23 1 ® gi%

$7'943¢3;/] B i
=70 B IL=

it
2 %

i

i




1 L
4 -

A1t 2 % 4o 5% F BB
&% A2

n AR B (= R A S E>30%)

s kWA E

n K2HH RAE

o T fe A T R R

n HHREAEEZFHFBELBERF AR
m 55 A KB ia) HE 2=

ey




\WE XL EL LT

m SR M 5 B K AR A A

ERg %A B SARS. HBV. HIVH & &
ME KRR KT H. 2eRECHHHRAF
i A: BEH (9&-2%A) - AR
TR BRE. K. AR, HAVEF
SHATH . LHBAIBATH. GO BATEF
WL RIF I AETAE FIF

o & RFRBRE LIERRERBRF

e 5% A

—
3

{29

)

R e




Ll




{(S) i F TP

NESRTRTE, EHRYRHBEASZKIRTHK
SRR el . iR FT LT H XA H S,
£ B & K TR M A& FILRZR AR

TRARMEBHE CHRERE. TLERRALE
RE A8 ¥
B P EgRet ¥y, f iR Fe b EF LY
LG X LR Em@E, 4. AXK




fessionals - Used p,,
by Pro By pr
OOOOOOOO
peve S;

v
‘ 3 niver: Ipes
Y (.‘ > [ Y " . E ( )
' ;s : ' S
i : , -
) : ' T -4
o o 1” . ~rsal Wipes
' [UR4 B 17 I
- CEILNETE I
i

£k RERE TR ERE

FEaAR (5%) « 4k (0.1%)

THRRGERFE WRERE. T RLERRSL
BAR@EE Fie
— YR & |
Z2 ;. &, BEVRERTNERR. F
B g/ FHFRAATHKF KR




ket th & & ALE L4k E

i L
L




K<) Rk iyt #b52

1% ) iF T P AL BT FR
FRAAG I A
ITFHETF "BE%
Hadhlt, AGEEK
ek ). iR F T 3040 ;
E'i‘}-:’E-B ‘E ?jé %‘:}“ﬁ %}@b ’ & R >
.ﬁ. é ‘;&'ﬁi /.i\%'g ‘ﬂ Fﬂ- %,g%gﬁ

#;B:‘(M-B: A
% /’,"‘/’//#0/ ’-""4,//
AR ARRRRRRA

Kz Bff iy B

<\







ey, BREAGHE R,




&

QLG BRI K IH F AN G4
A FERARI I FN F A BHEF, B
B 7 AR IR B Be 2 X Ja &

HRH 5 & REWE AT

REAE &R AEEA HFERRE &
% 2, 35 W




R YT AT ;

BRI RATEEL
s EHTORA T B

http:/ /www.scdc.sh.cn/index.shtml

iTH AP ®E 2013435288 MM
h ¥ B B 2 W 5% B

. E R G
http:/ /www.chinacdc.cn/n272442/

n272530/index.html



http://www.scdc.sh.cn/index.shtml
http://www.chinacdc.cn/n272442/n272530/index.html
http://www.chinacdc.cn/n272442/n272530/index.html

CERAFFATLERSER
CPRRAGRFEHZLEFTHFER
CYEEAEBEFHRSHFEREERTLER S
FTHER

S PRERGEFAERBLEERN>SER
CPERPAREEADGHIBESERERSER

S ELETRGEFSHSFEERSIHEENR

> EPBRERMAERBREERLTRZLINEIMLEER
S EETRAREREFCSERERESER

PP EEEFREY . (PHRERBREF R
EY N CGREERLEFREY . «KPEIRA
KRY v KRBEEFRIEY o K LERHESFY
$hE&




Rt L

1
|




