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- BEEQITICEEDRTSN TS

- EEHEELDT DEBEESRIGIRTTIC LT,
2009E1 O@ .Wgz E&J LJ?KEMESYU—

- BO%RINEEM K= ZNIRSIEEs 2@ LT
RREST., TOBTF vV /N\—NICEKZED
AL, BEI AT AERKII AT LADDD

Rl BEEEZEAUIVIER

O REREDOSEERDERREEREICEEACERES UL

O RO EBES CERREEREODFRLERCENTZL)
O BSRICIIKOTENOERBSEZM I EDONHD

O 52BISFREBICWUTEZETHD

O S FFOHONLZMmTHD

O ESEZ2EAUCHBSICEMMERMNBIRSN S FEM
NHD

O %2 BIORNNRICBICHRRECRD

11




/D)7« DVIRRRAN\D
BHERICIIRPHEIDER
ICRETDEATS

s RIEBIBOEAXIHFHICIDIBAUTHD

e JODIAIVA, DORRIIDINA T I+
V)b FRDOAIVABRISEDEFRIRIBEIC
3. REBBSHNUETHD

« 2KREBSERIEAR LUK

« RBIFRMZTEIRT D, WEMICK > CIIER
FHZRE U CPILI—ILINEIRSNDHES
DD

TUAVDZRRBERBILDIZDHD
FilissMOER SN DWIEE
200858270 B4 3 EI1%EA

a. PILAJ KA washer disinfector 7%/#
+ SEESBE134C. 8~107 Bt
CNH—FTBIREW T, BEOEZHNIET Y REERLCEZEEEZO5ND
b. &% (FHFPEED)
+ SEESEE 134C. 187D
C. BREDE (RUHFIX—H—HEDED)
+ BEHEKRARTSAVHE It

MIEANLREE, —EB loan instrumentlCxi U T3, CNIMINTTTED TS
d. 3% SDS 3~5n0=2HWE purunscssnszns
(SDSOEAIF. EEIRB CIEERBRFIEATIIELY)

12




HECHE-KERNICHITSRER

DISINFECTION AND STERILIZATION:
THE US VIEW
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David J. Weber, MD, MPH
Professor of Medicine, Pediatrics, and Epidemiology
Associate Chief of Staff, UNC Health Care
University of North Carolina, NC, US
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DISINFECTION AND STERLIZATION IN HEALTHCARE FACILITIES
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Decreasing Order of Resistance of Microorganisms to Disinfectants/Sterilants
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Processing “Critical” Patient Care Objects
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Chemical Sterilization of “Critical Objects”
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Processing “Semicritical” Patient Care Objects
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Spach DH et al Ann Intern Med 1993: 118:117-128 and
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ENDOSCOPE DISINFECTION
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High Level Disinfection of “Semicritical Objects”

R EEFRRE1> 843-30% (KE), 20°C

HBH RE
FILBILTILTER >2.0%
AILL-J2ULTILTEFR 0.55%

BEAE KR 7.5%
AccelratediBE{EK R 2.0%
BEEKFLRIVA XL EFER 1.0%/0.08%
REEIERRIE GERIER) 650-675 ppm
GA& 7T/ - LZxH—F 1.219%/1.93%
GA&F/ILa—IL 3.4%/26% IPA
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Processing “Noncritical”
Patient Care Objects
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Low-Level Disinfection for
“Noncritical” Objects
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HEA EAREFEE
IFILI4VFaEII-TFILa—IL 70-90%

8% 100ppm (1:500 dilution)
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UD=BLiEREDHRT HFEABAR

HERBEDRICEETIEAF

Efficacy of Disinfection/Sterilization
Influencing Factors
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o FMRUEMNETRH
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o JHE/REARIDBELBREERM
o MNEMNDHE

o RERUEXEE
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Cleaning
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“Ideal” Sterilization Method
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o MELENE

o HULVEAME

o MEDEEH
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o ARYIEIm*
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o E=ARLTHEE
o EFHH

Schneider PM. Tappi J. 1994;77:115-119
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New Trends in Sterilization of Patlent Equipment
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Ethylene Oxide (ETO)
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(Sterrad, AT .L)

Hydrogen Peroxide Gas Plasma Sterilization (Sterrad System)

T
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Disinfection and Sterilization of
Emerging Pathogens

o CEIFFRI<ILA

o /OJ4ILA

o HIEHINIAVIILIUY

e SARSOAFI«ILA
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o HRMEKBEO0LST:H7
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Disinfection and Sterilization of
Emerging Pathogens
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Risk Assessment for Special Prion Reprocessing: Patient, Tissue, Device

o N(YRYBH

n CIDFERIZZFDMDTSENBREFEIEZFDERELLH S

s SURETHRR
m CJD, GSS, FFID Rk

n EEBIERE. SEEDO TEFFILED IHE

o NMYRVEK:
i, E8E. BB

o INAYRH4ZE

s JUTANIVEEFEEIVT1+HILERE

TARLLE 2. Efﬁcncy of Sterilization Processes in Inactivating Prions

Ineffective (<3 log,, reduction within 1 hour]

Effective (>3 log), reduction from 18 minutes to 3 hours)

Autoclave at standard exposure conditions (121°C for 15
miiutes)

Boiling

Dry heat

Ethylene oxide

Formaidetyde

Hydrogen peroxide gas plasma, Sterrad 1008 (ASP)

lonizing radiation

Autaclave at 121°C=132°C. for 1 hour (gravity displacement ster-

PR s B LTl oy Pl o

itizerj or 121°C for 30 minutes {prevacuuim sterilizer)
Autoclave at 134°C for 18 minutes { prevacuum sterilizer)
Autoclave at 134°C for 18 minutes immersed in water
Hydrogen peroxide gas plasma (Sterrad NX)
Radiofrequency gas plasma
Sodium dodecyl sulfate, 2%. plus acetic acid, 1%, plus autoclave
at 121°C for 15-30 minutes

Microwave Sodium hydroxide (NaOH), 0.09 N or 0.9 N, for 2 hours plus

UV light autoclave at 121°C for 1 hour (gravity displacement sterilizer)
Vaporized hydrogen peroxide, 1.5-2 mg/L

NOTE. The same process may be listed as both effective and ineffective because of differences in sterilant concentration, exposure time, temperature, etc,

or differences in testing methods. All of these experiments were performed without cleaning. Modified from Rutala and Weber,'s with information from

other studies.” =

WA, Weber DJ. Rutala WA, Weber DJ. ICHE 2010;31:107

HE 2010;31:107
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TABLE 3. Efficacy of Chemicals in Inactivating Prions

Ineffective (<3 log,, reduction within 1 hour)

Effective (>3 log,, reduction within 1 hour at temperatures of 20°C-55°C)

Acetone

Alcohol, 50%-100%

Alkaline detergent (specific formulations)
Ammonia, 1.0 M

Chlorine dioxide, 50 ppm

Enzymatic detergent (specific formulations)
Formaldehyde, 3.7%

Glutaraldehyde, 5%

Hydrochloric acid, 1.0 N

Hydrogen peroxide, 0.2%, 3%, 6%, 30%, 60%

Alkaline detergent (specific formulations)

Chlorine, »1,000 ppm

Copper, 0.5 mmol/L, and hydrogen peroxide, 100 mmol/L
Enzymatic detergent (specific formulations)

Guanidine thiocyanate, >3 M

Hydrogen peroxide, 5%%

Peracetic acid, 0.2%

Phenolic disinfectant (specific formulation), =0.9%
Quaternary ammeonium compound (specific formulation)
Sodium dodecyl sulfate, 2%, and acetic acid, 1%

Sodium hydroxide, 21 N

Sodium metaperiodat& 0.01 M

lodine, 2%

Ortho-phthalaldehyde, 0.55%

Peracetic acid, 0.2%-19%
Phenol/phenolics (concentration variable)
Potassium permanganate, 0.1%-0.8%
Quaternary ammonium compound (specific formulation)
Sodium dodecyl sulfate, 1%-5%

Sodium deoxycholate 5%

Tego (dodecyl-di[aminoethyl]-glvcine], 5%
Triton X-100, 1%

Urea, 4-8 M

NOTE.
pH, etc, or differences in testing methods. All of these experiments were done without cleaning. Modified from Rutala and Weber,* with information

A WA, Weber DJ. Rutala WA, Weber DJ. ICHE 2010:31:107
HE 2010:31:107

The same process may be listed as both effective and ineffective because of differences in chemical concentration, exposure time, temperature,

from other studies.”
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RECOMMENDED STERILIZATION METHODS FOR CJD CONTAMINATED INSTRUMENTS

o FRIN=VITANNVFELEEIVIT1HIVBRREBICHESNSFIE
BRAICHBERFIS

n 73Vl REZERARSBEEREZALTI4C, 187U ENET S

n 73 2 EHEBRAZRS[HEELTIC, 8L LNET S

m 773323 NaOHIZ1IBFRRER. MYHLTKTRHT 5. TDHE
open panlZBL. EHERKXBERDFZEE121°C, F=I&
MMEZRRERDIB S134 CTIHMMNERETS

n FFav4 INKERIEFR)OLIZIERZER. EHERXEASR

EaF C121 CIONMMNEBLTTIF. EEDRELELHET

o FRIERBEETHEINTLASELDIIALY
m VHP{EF 4.5 logsBE 4> (Lancet 2004364521
n BE{EAKFRHRTSAHERATS—6logs BEEMERA  Rogez-Kreutz 2009;30:769-777)
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L gﬁ%iﬁﬁ“ (EC) - ;ﬂ] % fd: L {Yan et al. Infect Control Hosp Epidemiol 2004;25:280}

o Jx/—=)LRHABAI(TVERYLPH) ., 7ILAY1E3EHI(AC) . EC+VHP
= ;ﬂ]%ﬂ‘] {Fichet et al. Lancet 2004;364:521}

o AC-IEW
e SDS/NaOH., ZJLAY%HEl. 0.2% :BEFEE. 5% SDS-ZhE A (in vitro)

Lemmer et al. J Gen Virol 2004;85:3805.

E (7’l:l d'—'t"s PK) - %} ERB sackson etal. 3 cen virol 2005:86:869.

Environ LpH-§9J % H(] Race R and Raymond G. J Virol 2004;78:2164.

® i@&‘"ﬁ*%ﬁx -3h BB roreteta smi200mer2re.

o EEMESDSBUSDS+SS-FNERMI  rererreta svio 2005801

® i@ﬁﬂ: 7K§ﬁ7(7°57(‘7 (RT5vF1008S) - 3':9] BBT  vaneral zen seei 200816:26-34

o BRALKFEHRATFXT-BRM (XTSYF100S, XTS5 YFNX) rogezceuz e

al. Infect Contrl Hosp Epidemiol

HE-REIROARESE

Failure to Follow Disinfection and Sterilization Principles

o BEENDHEZERRVDFHERAF

° ’“#@ﬁ&@?&ﬁﬁ%%lﬂ#iﬂ’](&é% ANEARV AN = X
lﬁf— FIO—F %N TR ET OB RRE T 5o &b
A

o BEMHEE WA (D/S) TEDTESFITHT DURTYTD
— R TIETIRE

o DISTRHEDITETIIERLMEN~NDEBEBREZSISET
A[REMEDN B D

” Rutala, Weber ICHE 2007;28:146
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14,

Confirm disinfection or sterilization reprocessing failure
Impound any improperly disinfected/sterilized items

Do not use the questionable disinfection/sterilization unit (e.g., sterilizer, automated
endoscope reprocessor) until proper functioning can be assured

Inform key stakeholders

Conduct a complete and thorough evaluation of the cause of the disinfection/sterilization
failure

Prepare a line listing of potentially exposed patients

Assess whether disinfection/sterilization failure increases patient risk for infection

Inform expanded list of stakeholders of the reprocessing issue

Develop a hypothesis for the disinfection/sterilization failure and initiate corrective action
Develop a method o assess polential adverse patient events

Consider notification of state and federal authorities

Consider patient notification

Develop long-term follow-up plan

Perform after-action report

FIGURE 1.

Protocol for exposure investigation after a failure of disinfection and sterilization procedures

RMEHE B\ERE - cdC. 2007

Surface Disinfection Environmental Surfaces-CDC, 2007

e HCFIZKAIRIERE D HE=
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iﬁiﬁ% BETTREBO/9)T1HI)LERE - CDC, 2007

Surface Disinfection Noncritical Patient Care-CDC, 2007

o /D TANINGEBTTT7ATLD EHE

n BETTREBD/ V) T4AIILKRAD HEL. 5xiE
THHIZRZ ,’énh\%éiaA&UTf,ﬁﬂE’J(%%ﬁﬁ
fﬁdElllEL l‘lllﬁl)( 15, A731)— IB

HERRIZEITA7x/—IILEOEA

Phenolics in Nurseries

S RAOHMCERYRANT/—)LEQFERE. EVIILEV T
EDREDEEISZDERANREESATING,

o Jx/—)L HE DEKRD A= BICITH S
et B SEPRR AN Shersa>s

o I /—LE(RUZDOMOEEH) L. EREOHIHRIER
ey O A 7

o FRHENDINCERYFRURBSRDREI)—=TJ127x/—)L
ﬁ FRTIHESE, _nb{—ﬁﬁmté*ﬁl- REEZ/KTEE
FTTEEIEAIL,




REEEEDES

Role of Surfaces in Transmission

’é%éht//TJT»dJ)l/i\’zﬁlifﬁi@‘fn%l 5L TL\S,
RREAERE - IRE - EE IIBEEERL . £ oD
FERBRIIBETCTERT S,

e J)1J)LR
m /ODAJ)LR

m OZDA)LR
m SARSaAAF9AILR

o HiE
s AFV)UMEEETRFOBKE (MRSA)
n /\OATA Vi tEBERE (VRE)
n JOXPYSOL T1T12/L
n PORMNOS—E
n FIRE

~¢

RIBEEEZ{IEET SMEMAF

MICROBIAL FACTORS THAT FACILITATE ENVIRONMENTAL TRANSMISSION

o HERINGHABRM. METOLEFARE(LE)

o RERBRDBENEHT H(£5E)
HETORFEAN(/OI1)LA, C. difficile)
HCWDIEfSEE A B L\RE A DLE (£58)
BEANDERE(C. difficile, MRSA, VRE, 7L Rk 45—)
BEEMNEEXFLRINF-HOWD FEIEHI S DIEIE (£78)
HERISHLEXMHEZRET5(/A1LR, C. difficile)
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RIEERICESBRAREFS| DR

PROVING THAT ENVIRONMENTAL CONTAMINATION LEADS TO NOSOCOMIAL
INFECTIONS

o BMETHOMEMBEE: nvitro RBRUBIEYVTIL

o HEMIRIEFZ

o HCWDFIEFERDERE

o MIBBELANIEFHRFTLELEOHEBMBER

o EF—EMREIEIE(SFUY)

o MERBHUHBEENFERALL-BENREKEBEDIRII7HALILHARENM
o REFRMDBEREENDUEICLLIAREERTDOAHEN

Colonized/infected Host or Environmental
Reservoir

nl:-iu::x Inanimate Surfaces
(fomites, environmental surfaces,

medical and surgical instruments)

FIGURE. Transmission of infectious agents via animate and inani-
mate surfaces (modified from reference 25).




BRR ;5 MRSA

ENVIRONMENTAL CONTAMINATION: MRSA

e MRSAIXRHIM. IRETOEEMNTEE,

n JA— LA (E %S RBIE) DFRE TI48 M ; 7 EH 0D KRHE T6-%:E /M
o ENRIZFEII—MHUTHS.

s BREBHEBEI0FD2T%EREY > TIILTMRSAEEZ R H

{Boyce et al. ICHE 1997;18:622}

o RERDFHEEBEREI—BHOTHS,
s BEEFEMOBEMZERNRELI-EERT, 2APR%IMRSABERENOY&H
BMICXAFROFBEENBHONT-,
o MRSAEEMNLAIA>TLWREICREIN =B E X MRSARRE) R

HY_E5F(3.9% vs 2.9%)
(P=0.04){Huang SS, et al. Arch Intern Med 2006;166:1945}
. tlggy%wﬁﬁ%?:ém BEBERROBRIEREL7%IERABHLAT
IRIZIE S VRE

ENVIRONMENTAL CONTAMINATION: VRE

o VREIZRHIM ., BIBETOLEEMNIEE
s T—JIIVRIR-LEM-25 A /% F- 78U L. TSA T4y FRE
1B 5348
o ENREFLII—RHUTHS,
n THRIBEAIN (+), TRZEDLZLEFLY (+)
o BERDFIEFXII—EBHUTHS,
s RYRL— LY ARTF—T LI LI=HCWZE R R ELT-ER
T, 46N FROFBENBOONT]-,
o \éR&,?‘:Ebfuﬁﬁlott\fzﬁil:lll’ééhf:%%‘ldn VREREER1) X

{Martinez JA, et al. Arch Intern Med 2001;163:1905}

34




/8904)LA

NOROVIRUS

) #ﬁ%%-”‘?ﬂm%ﬁ: —Afl. /oxoRO—T8 RNAYA
)
o EFHINFE:
n HFRHER; JEHAEEEBRAEDIONWL L, RUHRITEER X
2HEDOFSNE LD S

. EI@ TATT R 3— EETTHE. VI —AMETHEIC

o BRI BN (BEREAUVME £-EIT7OYVILRERIC
KHEr—ERRRE

o M Ai%:RT-PCR
o JBAEAE  FERZE

/8)4JLA

NOROVIRUS

o BIEBIZHITALEFM
[ 0~60°C':BL\_C§E{masszoog}
m HILYUIAILA(FC) &, EZIRFREICHLNT21 - 28 A (20°C) & FFpouteey

s ER/ADAILADRNAIZ, REALTEE7TBRIER 050wz

o (ENEH

| mﬁt':bf:éﬁﬁiﬁ 0) mﬁ;ﬁ% {Green 1998, Vipond 2002, Wu 2005, Gallimore 2006, Gallimore 2008}
o RIEBRXDEEICETHIET VR

s EN/ODA(ILRIE, BRIN-IEEZEBL TRREREICEESNhD;

IR GIE CHERREAZERIZTE R rme

s L —ZMATIE, EHBORICIESEToTH, SEELUEDIEAHE
&)Bné{Verhoef 2008}
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JAAIIANERICRET HIE

WHY NOROVIRUS OUTBREAKS ARE SO COMMON

o BMEEMNVETHS(10 - 100EYAY)

o BEAMMNIEEICHIN(ZRFEHRE>3I0%)

o WRADREEMNZHTHS

o BRIMENZH

o AILADEEH Z KBRS D AT REME

o I iRE(BHRDECHERM)

o RIFPTETE

o VMILADEHFETERRBNMS (2 - 3:E[)

o HMNOBETRK(E;-EF BH. K. T7AYVIL?)
o —HRHIIZEEAREIBEERI~DIHE

JOHNS HOPKINSIZEI[TA/B 91 IJL AR

JOHNS HOPKINS NOROVIRUS OUTBREAK

o %$1¢&3551¢ Variable inHEb;fSS) iiaier;tos]

Age, mean years = SD 36.2 = 104 455 + 234

Duration of symptoms

® Eﬁ%iﬁﬁi mean days + SD' 32 +14 3.7 + 3.2

Female sex 838 47.8

| %%%ﬁg:S:ﬁ% Symptom
Diarrhea 89.7 93.1
u Xg‘yjﬁ’ﬁg:zg-g% Vomiting 63.6 52.0
Nausea 88.1 56.8
o ﬁ#ﬂ’ﬁﬁ Abdominal cramping 78.0 50.0
Bloody stools 2.7 29
u %%%ﬁ$:167% Fever 42.2 32.4
Headache 58.0 294
u Za‘y7%%$:380% Diaphoresis 32.9 18.5

o I AN$657.644 e o e

NOTE. Data are percentage of subjects, unless otherwise indicated. All
of the HCWs and patients characterized in this table met the case definition
Johnston et al. CID 2007;45:534 for the norovirus outbreak. SD, standard deviation.
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YR (MNVRUER/O4 LA (HNV)D
JESETEIL

INACTIVATION OF MURINED (MNV) AND HUMAN (HNV) NOROVIRUES

HEHAL 15 MNV Log,, 84> HNV Log,, &4
IR/—ILINVKRTL — 3.2 0.4
IR/ —)LRKEA 1.9 2.1
3—R 747 (10%) 0.8 05
4% CHG 0.1 0.3
05% k)oBH> 1.3 0.2
1% PCMX 0 2.4

Rutala WA, Folan MP, Tallon LA, Lyman WH, Park GW, Sobsey MD, Weber DJ. 2007

YOARUVERODAILADIEEMEL

INACTIVATION OF MURINED (MNV) AND HUMAN (HNV) NOROVIRUES

HEH 19 MNV Log,, 4> | HNV Log,, 4

70% TH/—IJL >4 (3.3 at 15sec) 2
0% A4Y7AEJL-7ILa—)L 4.2 2.2

65% I2/—J)L + QUAT > 3.6

79% TA/— Jberaa+ QUAT 3.4 3.6

1& 3% (5000ppm) 4 3

13 (19,000ppm) >3 3.8

0.5% Accel:BFFf& 3.9 2.8

2% IWARILTILTER >4 0.9-1.6

2x/')v% . QUAT, 3%iBERIL KR <1 <1 (2.1 QUAT)
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NOROVIRUS: RECOMMENDATIONS TO PREVENT TRANSMISSION

o BRPBEFIIBRZFDROLNLEE LD EMIRR
o EFZAMAIRDFIEB/E
n AEREKFLITRBREESRICKSFIEREDERR
o IWMAIZKDEIARBIDEL
o BFLI-BEIITHUBMERELG>THSLSHFHD BERFHEKEE
o MELF-REVI—=2JHEDER
n i%%%cl:1,ooo~5,000ppmo):ﬂ@ﬂﬁﬂ*&d—|~U O LEER(RERT)—F0

. %%;ﬁﬁb\éd)&lﬁ@%ﬁﬁmd)ﬁﬁ@ﬁwﬁm(ﬁﬁﬂﬂﬁﬁ’b

OO OL T4 I1 )L

CLOSTRIDIUM DIFFICILE

o MAEMFEMNEMN R, FRABEE. SRELEN. FSLEHEER
o EFHFHM:
s HRNER: REYBEEREEXE RO FERRRFRE
n L7 A)HTHEDRLELEM.
REA 5 JL—7 B1, PFGE 247 1 (NAP1), YRR AF 027,
RS /BAT N - INAF )= OFEE (D UARUBDBE EHE)
o RAFEERL EF - EFEE (B, ;O FH#R)
o BHAER - RENDERARH
o AEA XK NEMEOFERELE., AFO=SFY—)LEEEFEQ/>av

A1
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OO OL T4 I1 )L

CLOSTRIDIUM DIFFICILE

o BIBICHITA4ETFME
u #Hﬂbtﬁﬁ'ﬁl’"b%ﬂ‘]/%ﬂ%@?[:mﬁ%;ﬁ?é {Russell 1990}
n C. T 212 /L HERIIHRREDKRIZSr ABETF «inoey

o (RAFEH
n USSR (44 MBIE) DIELE

Kaatz 1988, 31.4%; Samore 1996, 58%; Pulvirenti 2002, 14.7%; McCourbrey 2003, 14%; Martirosian 2005,12.2%; Dubberke 2007, 58%

o BIZFXDEEICEATHIET VR
n HOWDFIEDBERICHIRE S L(CEEL TLHHE:
IRIEERNAT0-25% (F=0%). 26-50% (F=8%). BT >50% (F=36%) (samore 1096}
n C.777r> /L BEBENERAL-BEICINBESN-IZSDOCDI RoD1EM

{Shaughnessy}

C. 7421 /LG8 CEEIRIRIBF IR T ST

PROVING THAT ENVIRONMENTAL CONTAMINATION IMPORTANT IN C. difficile

TRANSMISSION
ﬁjﬁ _Ga)y%ﬁﬁ (Kin et al. JID 1981;14342)
# g B‘]Eﬁiﬁ% (McFarland et al. NEJM 1989;320:204)

HCW$ *E 5%% 0) %% (Samore et al. AJM 1996;100:32)

mﬁsﬁ %: ?*E 5%% (Samore et al. AJM 1996;100:32)

t I~' t F Fliﬁ Eﬁ (Raxach et al. ICHE 2005;26:691)
ﬁﬁiﬁ%':ﬁﬁ#é‘fﬁ (Samore et al. AJM 1996;100:32)
T47142 ILVEAEE B (CDAD)DIRED YR I IT7H 52—

(Shaughnessy et al. IDSA/ICAAC. Ag K-4194)

HEAZOUR=> UT'fj'f’/}l/ﬁéﬁ%( )a)lll.ﬁ'

(Kaatz et al. AJE 1988;127:1289)

o HEFENDUE> UT'fj'f’/}lfﬁéﬁ*( )a)lll..

(Boyce et al. ICHE 2008;29:723)
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HER-REA:
200 BDHIORMN) Y L T I1 /L DFFE

Disinfectants and Antiseptics C. difficile spores at 20 min,Rutala et al, 2006

o AIEAIBELEELZLALC. TrIr /LB, 19)
m CHG(J)LavEoniAx oY)
= Vesphene (7z/—ILR)
m 70% AYFAE LT ILa—)L
m 95% I&X/—JL
m 3% BERIEKFTIK
m CloroxBRE R FTL—(65% T8/— L. 0.6%EIRT U E-H LERESE)
m Lysol | BRI L— (719% T8/—)L, 01%EARTUE=Y LIER NS

- Ts%s(f),.%% FART U E=) LIBRIBEFEE) BART TV LG,
% 9 ﬁ'}.ﬁ'éig 7J|] 0) E.I.ﬁ'éﬁ Lancet 2000;356:1324

= Novaplus (10% REF>3—F)
m Accel (0.5% 1BE&1E KR K)

‘ HE BREA
GARRN) O L T T2 L DFF(109 B U204) Rutala i, 2006

Disinfectants and Antiseptics
C. difficile spores at 10 and 20 min, Rutala et al, 2006

o ~4log,, DFWMPBC.T4714VILE¥ (BIOZED))
= Clorox, 1:10, ~6,000 ppm #&3& ({EL. 1:50, ~1,200 ppmT/ELV\ED)
= Clorox Clean-up, ~1,910 ppm ¥ 3k
= Tilex, ~25,000 ppm &3
m Steris 20 ZE A, 0.35%:BEFES
m Cidexy 2.4% ZJ LRI TZILTEFR
m Cidex OPA, 0.55% A JLF 2L T ILTER
= Wavicide, 2.65% JILRILTILTER
m Aldahol, 3.4% J JLAILT IILTEFR, 26% 7I)ILa—)L

40




OOXRSOL «T1 12/ (51E T4 %

CLOSTRIDIUM DIFFICILE: RECOMMENDATIONS TO PREVENT TRANSMISSION OF

o BREBE. FLEIREDREV DHHEBEEDIFEE

o BELDIEMATRICHITHAFERTLE
= £§+7K~ =&, AR +HESEH (ZLa—LLs) E6fRALT-

o 7ONILAUPDBERRRFHEDRNE

n C. TrI2s URRENBUVVER, F=ET7 I LA VR LR
[Z[&, 5.25-6.15%REEIRREE T M) LHRK(1:10 TY—F /K
Rk E)EEALTEHMGESET,

o EIHUTANILBRBARIZ(L, FIILA—)LF LT ER20m), OPA
(12m), BEFEE (12mZEF DREBEFBTHAWSCET, C FTES
NEREERICTERSES,

FORrNOS—BE

ACINETOBACTER

o WMAMPRIRHE: IFRIEIFERENE TS LIEHRE

o FFRIFFIE
o HRMIER: REABREBRED27%Z LD 5,
* W (5>79ﬁt){Hidron 2008}

s MDRE#IZKDHEDEM: 7o ILAOE—EHM
o (LIE BEMNLEBEADREE (EREM. BERN)
o AL IEE

: M%?é‘% cHILINRR L, FE/T)AVK, FHYAO)  AYAFY
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ACINETOBACTER

o RIEICHITHERMY
s S1QPCFUH YT ERE(EIIVI . TL RATVLARF—IL R
1bE:_)L) Zﬁﬁiﬁmt {Wendt 1997}
u ﬁiﬁiﬁi - 21-31 E FEﬂ#E {Jawas 1998}
u :]:EiGOEFEﬁ {Musa 1990}

o [RAMDER
= REEF RO (V1 MEEE)

Simor 2002, 8%; Wang 2003, 19.5%; Wroblewska 2004, 15.8%; Shafie 2004; 36%; Young 2007, 3%; Markogiannakis 2008, 41.4%; Touati 2009, 50%; Zanetti 2007,
10%

| HCWG)**EFZBG% {Markogiannakis 2007}
o RIEBEXDEEICAATSIIET VX
s PONILAVDEEDT-5H%REZDRIE

{Podnos 2001, Aygun 2002, Wang 2003, Wilks 2006, Young 2007, Enoch 2008, Chang 2009}

Contaminated equipment —

droplets

Spautur

) Susceptible patient

42 MNature Reviews | Microbiology
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MDR-ACINETOBACTER: RECOMMENDATIONS TO PREVENT TRANSMISSION OF

o RFBE. FXBREDFLOHLEBEDIREE
o BELDEMAIR TODFEEE

o SHERISHE (RERER, 70%T4/—IL, 10% FRE R 3—Fprovidone-iodine,
4% CHO)IEB R L TIVS(10°CFUHRSE) HBERD T O RN\ Y 23— BRIRED
%'CJ’SL"C~ ﬁ%'@ﬁ)é(>998%)o {Cardoso 1999 }

o BREBERUVEERAIYINDIFR—HME
o SERIBERFIHEDER
n Jx/—IVRELEBIBTOEZVLIELEYVDOERARE

o 7INILAY DRl R LB RIFMBSIEZREL . fEbh
ARAREEPRLRERE (I ERHR

FRENMSDBRUVBRRFEEADREBHOFEIL (R
AHLERE)

ﬂ}

B

IRHEARIEDFH

TERMINAL ROOM CLEANING

fRE1, 1192, 13,3690 RPN H T HRBRHNERNIR

St

: ARG EE TSR SIER TR ERA Y.
REW R EE LN = B RO S

WE S
i
)
-, Bt
g
FE

Mean = 49%

Na, of Hospifals

q:’i’-ﬂ}s? hﬁ- = "-?’qp;ﬁ'-‘ ﬁ“ﬂi@*ﬁ:y@
Percantagse of Oihjects Chleameo

T L= =
i e il

Carling PC, et al. ICHE 2008;29:1-7
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BACHE MBS O

TERMINAL ROOM CLEANING

. 1 *
L]
I -
- @ - Ld
: w e i * *
E t T 4!— -
o H
[
§ ! } | ——
i * = *
=] * ¥
s $ "
& 3 .
E " . ]
£ . 3 ™ i
d s
* : e
] . —
v i
* * !
]
. L . ; ;
Sink Toilet Tray Badside Toliet  Bedpan Room Bathroem
Seat Table Table HandHold Cleaner Door Light

Knabs Swich

Carling PC, et al. ICHE 2008;29:1-7

16AARDICU-IZB T HEBRHNERNRIZED FiF

TERMINAL ROOM CLEANING, 16 ICUs

o 16HEER, WEI97ZE, 2208 RMITHE T EERHENREDIES
ARz,

s HEY: REERFZTE. Uv%ﬁ%ﬁiﬁtéaglziﬁﬁﬁlﬁﬁtﬁ
Eﬂdiiﬁ EUBREEZRWN-EROEM

No, of ICUs
Q ¥
A
; JOIT

Homm_

= e - "2

Carling PC, et al. J Hosp Infect 2008;68:39-41




16ARRDICUICHITEIERENIRIBD B

TERMINAL ROOM CLEANING, 16 ICUs

oF @ * * * >
_:_ o e -
N =
= sl : * b4
53 o
?‘é * 4 *
= H . ¢ *
: =
e
< 60f * & *
2 : : .
- @
‘; *
* -
-
S 4ot .
§L * * * *
- - ¢
20 & +
. ! * ¢
Y
0 \ 4 & L 4 A 4
o & e & & iy >
< &@&\\" < TP 3 e ¥ & gy =
W & » & 5 L S & & o
~ Eup S Rl & s &
+F @ =

Carling PC, et al. J Hosp Infect 2008;68:39-41

BRRENREER . BARAIHREDTEAN—3Y

TERMINAL ROOM CLEANING: DEMONSTRATION OF IMPROVED CLEANING

o BEBEOBNTRENROKRT

(%K i A
§m /‘//
o KEDMEAEPe: 365EE i {/_,,// '

o HNFMERALV-HiwTE

e T A
s BEEZEIXFYIAODLEBNRIE
s BIEEERIYIADIT4—RINYY

Carling PC, et al. ICHE 2008;29:1035-41
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FEMRICKHEARIFIERDIRE

NO TOUCH METHODS OF ROOM DECONTAMINATION

o %/%:(254nml/>’))’éﬁliﬁbf:§ﬁiﬁ%0)
ETT%T—/&)GJJEQBEEI%_;#;#O

o WEVH—AEEREEHEEEZRHEL. AE
UVEZEST,

o MEDAEICIE, [IRBRRILKFEDER
AVRIRE,
o ENRRDEILIBE,

HHHHHH

UVICKSZERNREFLDRE

Room Decontamination with UV
(Rutala, Gergen, Weber, 2009, Unpublished Results )

. Log,, #AME
SERE Dose Reading (BFs) (MR 10. RAEEM 5)
MRSA ~470 mj/cm? (~15m) 3.91
VRE ~660 mj/cm? (~15m) 3.36
Acinetobacter ~630 mj/lcm? (~14m) 3.77
Clostridium difficile ~2120 mj/cm? (~50m) 2.67
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HPVICKHBRIBFRDIRE

Room Decontamination With HPV

o SHERA X
m HPVHT- /& D LB ER

e 7ML

m C. diffiicileFg4&

® ﬁtnlﬂl

m HPVIC kD 771> LERIEFED
B (P<0.001): BRERDBLIVKET ;-
1,000 BBE&/B & 1=Y2.28HM 51,286 (=

WAL (P=0.047) | HEERX A TIE 1,000 :
A ey S T T A 1_ {
7=(P=0.26) . } M{ | .

Boyce JM, et al. ICHE 2008;29:723-729
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o Al

CONCLUSIONS

o ZIONIULAVIZDLHNSEREEREZTFHT DI, HERE
DI=ODHARSAVDEESFRRE,
n HBIRERICDT RFEITI.

= W*Eﬁd)iﬁﬁkli+ﬁl BETH(DBBRELEL. TORTLAIADT

o TUAUTERSNIHEM (YRS BE R UER) TILBRLR
@iﬁb‘ﬂ‘go

o HE/MERIZIX, WEDIREREMMRSA, VRE, T 77/, T F

2/§79_~ JAIAIWRGEDRBRADGIEICEELTLEEEFT

o NEYILHEBREROMIGELTRIHFMNGY RIS EEHHIIL
THLZET, BEDOYRVFHIIZ®RILD,
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