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MAFE N LEERAKE RS 254 &
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difficile infection, CDI) & 2 B ft i@
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st SE IR

Odds Lower Upper

ratio limit limit p-Value
Boyce, 2008, New Haven, CT 0.090 0.005 1.536 0.096
Passaretti, 2013, Baltimore, MD  1.446 0.504 4.152 0.493
Manian, 2013, St Louis, MO 0428 0333 0.550 0.000
Levin, 2013, Worcester, MA 0.161 0.093 0.277 0.000
Haas, 2014, Valhalla, NY 0.554 0448 0686 0.000
Horn, 2015, UK 1653 1232 2219 0.001
Nagajara, 2015, Valhalla, NY 0941 0722 1228 0656
Napolitano, 2015, Culver City, CA 6.724 3231 13.992 0.000
Bernard, 2015, Mohawk, NY 0.980 0.749 1.284 0.886
Vianna, 2016, Orlando, FL 0675 0486 0938 0019
McCord, 2016, Tupelo, MS 1277 0989 1.648 0.060
Pegues, 2017, Philadelphia, PA  3.514 2,609 4732 0.000
Anderson, 2017, Chesapeake, VA 0.976 0923 1.033 0.402

0978 0.709 1.349 0.893
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Odds ratio and 95% CI
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MmETE  FMEER UV-C LLRBER UV-C - AHEKEERARBEILES

0.978 (95% {SRBIER » 0.709~1.349 » p = 0.883)

A% 100~280 nm * L HEEANR

240~280 nm #4443 (ultraviolet) &
5% % DNA B - L BHEm e
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YA K > MK KAE 260 nm Z %4t
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®— UVCI FRIZEEHNETRFRMEYIREREI[19]

URV UV Dose  Anthrax (JRJESR)  Influenza (Jitlk)  Smallpox (KfE) TB (F&ER)
ullem’ Kill, % Kill, % Kill, % Kill, %

1 1 0 0 0 0

2 10 0 1 2 2

3 20 0 2 3 4

4 30 0 3 4 6

5 50 1 6 7 10

6 75 1 9 11 15

7 100 2 11 14 19

8 150 2 16 20 27

9 250 4 26 32 41

10 500 8 45 53 66

11 1,000 15 69 78 88

12 1,500 22 83 90 96

13 2,000 28 91 95 99

14 3,000 39 97 99 100

15 4,000 49 99 100 100

16 5,000 57 100 100 100

17 6,000 63 100 100 100

18 8,000 74 100 100 100

19 10,000 81 100 100 100

20 20,000 96 100 100 100
Kk ,cm’/ul 1.67X10™ 1.187 X107 1.1528 X107 2.132X 107

Gamma 1 ok o304
s | XS4k KR g | Tk
o S i )

/UVC| UVB [UVA

A4 | 100~280 |280~315 315~400 |
K nm nm nm

BRBY | EABR |RABRK| AN
BB REB  |poigEAu| B H X5

B= RIMRITEREFIEREELERE
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EHRBREBHERWEN & > EH
RENERREEEANTURE &
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BRFRETHEERFTERESE -
LHLL UV-C M R B FBRAREA &
B TSt HRKRE RE LT T &
AL R UUE R R B A R R
FOR B A AR A 1 BUBR E DL R
LB - ARG ERT AR
A #F (air change rate) BE 4 7 &R
MR RE - BREFHBEZ

NO| £ # NO B "
| |EFMnE | 6| mmEuE(HEPA)
2 SRR | 7 | SRR eREREE(UVG)
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4 THEER | O |EADEEEUVCREREXRE
5\ ZHRed 10| TRREZEUVCHESHRRE

© ¢

QAir flow
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HrEE SR 109 41 8 HEE =& P4

7= [N} J& UV-C Disinfection zone
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Rating Value, URV) 2 /g f& 7 & &
DR RE B AT R — PR o R %
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1 R T A AR Sk 2 AR AR VY AT VT A
PLE R KB B8 T e T
Ao B ERALTE T HRER
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B AR A e kAR 8 B O
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W B9 % UVGI R BEAZHE N
HBEHZREFERRERITEEN -
EtmA > THEAR - ZFAREAT
REER UVGL T - BT BT ARG %
ERRFAE (BE) RIREAER

FHE -

RA BRI HE SRR

B SRS

BAE R R T O T K
K L AL R S

A E = Ao 0 WA T S A
RAZRZABEHFLUTZEAE L
EWHFFRPAT - 0 1. REHFH
AERBERFRETHERRF
HEEHE UBKEERE 2. /E
RIS - A&EHEEF®RRFRK
SRE  HBEBL UV-C 8485 HH &
R R R KRB L DL BRR
RARZERBEREL EHEERTS
RETHF > FEABEAETLERE
HERAEREE - RETHHRRK
RERBHRUTHEAERENH
FEHFRBAT 0 1 HmERITIES T
Wk E UVGI 3t 3% [ 3% B4t 7 47
HE UTHEAGREH KRR
THBRMAE 2. KBTS
Wy 2 SR A A Y o e R R AR 8 R 36 DA
UVGI BE#RBH 7 NETHEF - T
HABRBEREAPEREHRERS
BATHEFRRE ©

A KBNS
3R e BN 2 7 R AEAE R A R R A
Frdhie - REEBIIRBHBEAAWNT R
I EMZEHRBEMRRA L2 REN
WAAFTBIE -

ZENRK

1. Otter JA, Yezli S, French GL: The role played
by contaminated surfaces in the transmission
of nosocomial pathogens. Infect Control Hosp
Epidemiol 2011;32:687-99.

2. Rutala WA, Weber DJ: Guideline for disinfection
and sterilization in healthcare facilities,
2008. Available http:// https://www.cdc.gov/
infectioncontrol/guidelines/disinfection/index.
html.

JRAEHE RS



10.

11.

TR SEARAn - 2

CERIFER - BRALEE > B &

FEERE -~ BREEE -~ T

0 S SEEZ A
YAE RIS P T B PE BRI 1 R o RS E
2019:29:11-22.

SRA MR B EI7J<£T

B PR i A TR TR PR
2018:28:38-40.

. Sampathkumar P, Folkert C, Barth JE, et al: A trial

of pulsed xenon ultraviolet disinfection to reduce
Clostridioides difficile infection. Am J Infect
Control 2019;47:406-8.

. Best EL, Fawley WN, Parnell P, et al: The

potential for airborne dispersal of Clostridium
difficile from symptomatic patients. Clin Infect
Dis 2010;50:1450-7.

. Boyce JM, Havill NL, Otter JA, et al: Impact of

hydrogen peroxide vapor room decontamination
on Clostridium difficile environmental
contamination and transmission in a healthcare
setting. Infect Control Hosp Epidemiol 2008;29:7-
0.

. Passaretti CL, Otter JA, Reich NG, et al: An

evaluation of environmental decontamination
with hydrogen peroxide vapor for reducing the
risk of patient acquisition of multi-drug-resistant
organisms. Clin Infect Dis 2013;56:27-35.

.Manian FA, Griesnauer S, Bryant A:

Implementation of hospital-wide enhanced
terminal cleaning of targeted patient rooms and its
impact on endemic Clostridium difficile infection
rates. Am J Infect Control 2013;41:537-41.

Levin J, Riley LS, Parrish C, et al: The effect
of portable pulsed xenon ultraviolet light
after terminal cleaning on hospital-associated
Clostridium difficile infection in a community
hospital. Am J Infect Control 2013;41:746-8.

Haas JP, Menz J, Dusza S, et al: Implementation
and impact of ultraviolet environmental
disinfection in acute care setting. Am J Infect
Control 2014:;42:586-90.

HrEE SR 109 41 8 HEE =& P4

12.

13.

14.

15.

16.

17.

18.

19.

20.

257

Nagaraja A, Visintainer P, Haas JP, et al:
Clostridium difficile infections before and during
use of ultraviolet disinfection. Am J Infect Control
2015;43:940-5.

Napolitano NA, Mahapatra T, Tang W: The
effectiveness of UV-C radiation for facility-wide
environmental disinfection to reduce healthcare-
acquired infections. Am J Infect Control
2015;43:1342-6.

Bernard H, Little J: The impact of ultraviolet (UV)
disinfection system coupled with evidence-based
interventions on the incidence of hospital onset
Clostridium difficile (HO-C-Diff). Am J Infect
Control 2015;43:S27.

Vianna PG, Dale CR Jr, Simmons S, et al: Impact
of pulsed xenon ultraviolet light on hospital-
acquired infection rates in a community hospital.
Am J Infect Control 2016;44:299-303.

McCord J, Prewitt M, Dyakova E, et al: Reduction
in Clostridium difficile infection associated with
the introduction of hydrogen peroxide vapour
automated room disinfection. J Hosp Infect
2016;94:185-7.

Pegues DA, Han J, Gilmar C, et al: Impact of
ultraviolet germicidal irradiation for no-touch
terminal room disinfection on Clostridium
difficile infection incidence among hematology-
oncology patients. Infect Control Hosp Epidemiol
2017;38:39-44.

Martin SB, Dunn C, Freihaut JD, et al: Ultraviolet
germicidal irradiation current best practices.
ASHRAE Journal 2008;50:28-36.

Kowalski WI, Bahnfleth WP: Proposed Standards
and Guidelines for UVGI Air Disinfection. IUVA
News 2004,6:20-5.

Boyce P: Controlling Tuberculosis Transmission
with Ultraviolet Irradiation. In: Lighting Research
Center, Rensselaer Polytechnic Institute 2003.



258 TR bR R RN R A LI R R L e

Analysis of various ultraviolet models used
In environmental cleaning

Chin-Chuan Lai', Chang-Hue Chen’, Lai Yu-Cheng',
Chien-Wen Lai’, Hsu Chih-Jen®, Huei-Wen Lai’

'Department of Engineering, “Division of Infectious Diseases, *Superintendent’s Office,
“Healthcare System Operation Center,

°Center For Infection Prevention and Control, Changhua Christian Hospital, Taiwan, ROC

Infection prevention and infection control in the medical system are important
to reduce cross-infection. Environment cleaning has become one of the most
important ways of reducing healthcare-associated infections. It has shown to be
positively related to improving the quality of medical care. However, it is difficult
for the personnel in charge of cleaning to maintain the cleanliness and disinfection
of the environment and hence a high-quality clean environment in the hospital. In
many institutions, hospital infection control programs use non-touch disinfection
methods, such as ultraviolet C disinfection, four-level ammonia disinfectant, and
pulsed xenon ultraviolet. Infection prevention strategies are important to improve
and maintain a clean hospital environment.

Key words:  Environmental clean, ultraviolet C disinfection, safety quality
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