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O Bio-Kil

1hi ]

Hnnl

B—

AR SRR BE T OE AN
BOBRZTNERETRE - L#HE
WM—FWBE RE-_F"a - &
LR BEFONENERFHH
B %% 700 CFU/m’ DIt A EA
BRGEABIEARRLAE SR
WERFES > EHEFBRF EAMY
B 2016 & 5 A % B %4 F Bio-
Kil Btz % B% @ HHEFRHBLH
HETH: A3 REFAFRZET &
E Bio-Kil ##AZ REFZFHEE
b 4 35 24 NEFHEAE 2 2016 F 6 A
Bor o TwRENZR WRZAL
ROl PEEEEY > HEDERE
500 CFU/m’ T - HEFT K - #
RIGABIEXE®E B EFLEE
HEANBEEHETEZMEY X5
BRGEARRNWENFTHERR - &
BARTRHKEWNEL - R 2016

HhEE R B 109 - 6 HEE =1&=H]

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Mean

RIGEURES
Fili= h N EEELFME A Bio-Kil B ZMEBE LR

12 A% E Bio-Kil RIERZEAHF
B ER TEEERT, %R
A HHE BT 50 CFU/m’ »
= - EBREFEZEEAZKBERR
RERHZEL
DTRAAEGHESZEZ "4
AEED, ®TENER ) ETAY
NE A A RARER - £EF3 )
BEz2 HE=-REETHHE
HBRRLMBPAZAEAF ETERN
FRLZHEBFRE G T EH A
Hy o HE-Z"PREEFONEY
—K o THANE =22 8 WL
BY - BANRKTEAAINZAREK
HAZSRFE LD HE Bio-Kil HiX
ZREZFHRBEK  THEHERET
B o TR RMIEAKRILYE  EERK
BHzY BHEED  wE-HHE



158 FORS M R BRSEIR TR B ACR

BEZTAE
1000-
l OZAZERTY

E w0 wEE T ZE R O R
=
3 Iﬂ/ﬁ/ﬁ%
% 600 REREXNZEREFH
# l
m-

g

201604 201605 201606 207607 201609 201311 201612 201701 201702 201703

RIRE
B= MFRIEEROZERERAZRABAONE BN FHERE RS

Bio-Kil
6004 l
O A ED
500- ® EHEO
o 400
E Bio-Kil
= 3004 BB
O
200+
100
u r L L] L] L] r L) L] L]
<07, <07, <0 2 < 2 2 2 2
(& p> 7> 07 7> 7> 75 07 07
0&0 O?'; » 07 2 PO‘QG (7] s (7] % G{‘Jé:? G‘?&) qur?
REEE
= REZEZFHRLERONEBHFHEREZEELIER

JERAHE R HERE



B ~ A - FERE 159

Bio-Kil
3000
O iEEs-1
® 72850
2500 A 2R3
W RiE%-4
O RS
2000-
E
= 1500
u- T - .
O Bio-Kil
BiEHE
1000
5004
0

20| 2 L 2 L) T T L L] T 1)
60803 0179?14 0170?90 2017, 0205 2077 0274 20’70214 20?70223 20?70397 20?7&?;

FEEH

BN (wEREWERNRHEZEZERNERNE B HFIEREFHELIFR

AR 2017 462 A 14 HAE -
MBEANPHEEESZRNRERE
#3#2 1,500 CFU/m’ - AT > EIEA
Fi#sm—EA  EEERXHEEHR LA
WA LHEE TENZER, A3
A7 HEE R &A4#EE 1,500 CFU/
m’ 1Z# > RXZEHNKEWE
REERR - FEITER - FRER
B2EFRNEEENRE -

M- BREAEHKOMEYREERH
ELRAEARZEIE
AR AR T WA R A A E
FIAZE RT3t - Tr 7tk 2 J R
KREEFL EARERKGERAKTE

HhEE R B 109 - 6 HEE =1&=H]

ANAKBH AR T - BAFBURHI % 1Y
BA > THRFALRAFH 2L - K
MATHE BFEBZH EZEZRD 2.1
CFU/ml AT &% A KEEER
Z ¥ FAZE A KB 100 CFU/ml 2 T
bt BTHEHREZFR BRHK
BABUTAMEAKER WTE
HFBEHFER -
BLRFEFHREREFOF
EmEFOKREBEAFTRTAME -
CNC (BT EERE)  NICU
(&R IR E) s NCNC (£ A
FEERE) A ARE M - Bk
ERB =R HGpA R mET
QB R T 7 8 R B AT R AR S



160

Fans e Rans .‘
SCLCESD-) s SCLHIESY-Y
100

100
80:
60:
L}
2

0

No.t N2 N3 Nod No§ Nob6 No7

80:
60
L
2
0

Not No2 No3 MNod MNo5 Mo MNoT

DiRRER DR

Fawx sy Tt e

w  MCUIGhiIEDL-) W MCUARHIEDD-)

1004 1004

1 01

01 01

0 0

2 20

Ly o

No.t No.2 No.3 Nod No5 Nob MNo7 No.t No2 MNo3 MNod No5 No6 No7

iR ik

Sk

o BREFHEEREHRE A
REBAA RERE) BBAR Ok
) MEFAfGZHER - HRELY
UKW EARE  £— BAW
WTaEEEBRBRRE - B
KAEHT  BAROREHEHEEILZ
RUTHAD > XH R KRRFRFLM
RBReRKBRERERY  HEEHE
A Z BB KRR AR
SR E B EROPRIENRAKY - TR
KIR o = ik B DR WA
T E W T A ERARE - A
Z T o SR HAE L s G R B
o

AT e ER (RikE > £
THRERR) BT E (THE - &

FORS M R BRSEIR TR B ACR

*(%;%‘ PICU(N RIS L) z(%]ear ONC(RRPERRR)
o it -
i [
i [
N o
" 0
0 n. Y
an M2 Nod Nod o5 Mok Mo m1m%ﬁ$m
iR
FakE i
a  NCUMERMERE) -~ NCNC(Hi £ RPER )

(%)

—

No.1 No.2 No.3
HRFEN

No.1 No.2 No.3

kR

EB R B2 A O B RN D K OFRER Z L8

FHRAAR) WL EH - RF ¥ B
2016 £ 4 AFHREZ K ERA
%o TwA-MBITHEREEZ -HHEE
ZRGEHABETRE - 8 2017 £ 2
A6 HE BRAGEREEAREW
HRZ  BTBAETABZEY K
RERGIERAHEABANBEEA
HooREINZEZE

5 ERENEVRNE
WEGHR > AR E A H
R4 BREZEEDF > TwEK
AR EE RS EHHRE > A
BELZEEH LB T8
BT AE 7 7% K B % A AL S IE 1o 45 ) AL
(FEk) WERAEZE2 % %

JERAHE R HERE



WEETE ~ TEECR - FERE 161
AARAEHEIRICUR T Rl RSB A SRR SR
HATROBER EESES S 2
AWBio-Kil A i mBERAR  AETARFORE - KAUFORE - WRFERE

BN FEEBEERNEREKERITSHRERRTRIEER

40%

20%

o
0%

Escherichia
coli
1000X

Staphylococcus
aureus
1000X

Bt Bio-Kil HERFABHRERABEFHRERR

HHEERE] 109 - 6 HEE =% =]




162 FORS M R BRSEIR TR B ACR

mwEIRBHEE - WRERET &
K Wi A A B 0 A A Sk F Bt
ZIF H AR RAL o

S

REAMREZHE » FHEFF
A Bio-Kil ¥ IR 2 K %8 - &
AR E AR A - FEib - B
FHERTEMBT RS MGEER
BERARERE BEFWMENE
Fl Bio-Kil - #&WHA WAZEF E&H
EHEH  AEREMAEWATARY
B: 7% (residual bioburden) ~ ¥ IFAE
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Evaluation of the antibacterial and
antiepidemic of Bio-Kil nanotechnology at
a medical center in central Taiwan

Ching-Hsiang Yu', Cheng-Ying Shen', Yu-Lin Lee’, Chien-Wen Lai’, Kwo-Wei Lee",
Chih-Jen Hsu’, Huei-Wen Lai’, Hui-Lan Chang6, Fang-Yu Huangs, En-Chih Liao'

'Department of Medicine, Mackay Medical College, New Taipei City, Taiwan, ROC
Division of Infectious Diseases,
*Superintendent’s Office,
‘Superintendent’s Office, Yulin Christian Hospital, Taiwan, ROC,
’Department of Engineering,

*Center For Infection Prevention And Control, Changhua Christian Hospital, Taiwan, ROC

Healthcare-associated infections (HAIs) are a huge burden on individual
hospitals and the healthcare system of a country. The cleanliness of the hospital
environment determines healthcare professionals and patients’ risk of exposure to
microorganisms. The nano-epidemic prevention system (Bio-Kil) is an antimicrobial
agent comprising inorganic metal components and organic quaternary ammonium
compounds (QACs) that can effectively attract and kill pathogens. We cooperated
with a medical center located in Central Taiwan for addressing and evaluating
the application of the Bio-Kil system for the sterilization of an operating room
and improvement in air and water quality. The number of bacteria significantly
decreased from 49 CFU/cm’ to 21.5 CFU/cm’ in the operating room after atomized
treatment, and this was better than the number resulting from UV light treatment.
By constructing ceiling and floor-standing air purifiers in the respiratory care center,
the number of bacteria in the air decreased from 500 CFU/m’ to 50 CFU/m’. Both
the rate of substandard samples and the number of Legionella species in water
decreased. These results showed that the Bio-Kil system can effectively inhibit the
growth of Staphylococcus aureus and Escherichia coli. In summary, setting up the
Bio-Kil system in the hospital can help significantly reduce the number of bacteria
in the air, water, and operating room. This can help protect medical professionals
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and prevent HAIs from exposure, decrease the generation of antimicrobial
resistance, and, finally, significantly reduce the burden on the national healthcare
system.

Key words:  Nano-epidemic prevention system (Bio-Kil), Healthcare-associated

infections (HAIs), Staphylococcus aureus, Escherichia coli,
antimicrobial
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AR RO ER = ZRERET - INEE 2008 = 2017 FREIMSNEEITE
ERRASRRBEBEMAREER - SRR 2013 FEESPLEEHRS
BR:E - HABNRER P LEEHSNREN ABIELE Jﬁﬂi’ﬁmﬁ‘ﬁﬂﬂu.ﬂ
LRFPREBEI - HRIEERES 2008 E 2017 FEBEIBEBRE MR R
B4 0.79%0 ° 1HZLEIHA (2008~2012) 1BER{ZHA (2013~2017) EBEIREMNRIM
RERBET NEHBE (0.91%0 vs. 0.67%0) @ EB¥tEREA 0.73 £Z (95% CI:
0.66~0.79) o Z{Ef 7L HAR « BERRERRAMAR R IURERIE 2,000 #K @ £&8
KEMERER (53.1%)  XREHKEMEE (36.4%) MSIKE (8.8%) o AR
REREDEOVEIEMKF A coagulase negative staphylococci (CoNS) (19.3%)
Staphylococcus aureus (8.7%) ~ Escherichia coli (8.2%) ~ Acinetobacter
baumannii (8.1%) & Klebsiella pneumoniae (6.0%) o PINVEEHES T IBELIEE
BEREMRMARRIREFE @ XREHEKBEE NERS @ FiE 4% @ 8%
[ PE A 0.59 1& (95% Confidence Interval [Cl]: 0.52~0.69) - Ef@ D TAETEZEH
"ﬁﬂz- S. aureus NIEERZ > 1BEIEES 0.56 (95% Cl: 0.41~0.76) o #@i5d)

EHSNREN ABIERFESBRRBEREMARRELEEREKEE NEFHE o

( RX{ER5E 2020:30:167-178)

RS2 : RURER ~ MRS - NEEHEE

KRB 10848 A 23 HZH HAMEH - ERE
RE 10942 A 12 HIEE WAL - R RME R & 2950
KRB 109 F 4 A 15 HEZTR H4E 3 ¢ (05) 264800045913
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[l

Al

B ow E 2 A B R 4 (healthcare-
associated infection) T~ {41 & & %
mE WA EX2RALHER
F oo BOR B AR R R 2R
R B R E R AL e AR R [1-3]
WORW B R R B OR P kR
R G ~ fnRR F R KA A
LRH4] BERXETEREE
A B fn 3 RX 4= (healthcare-associated
bloodstream Infection, HABSI) & 3 fu
AW I G RE > T H R
AE R B B I B % R R [5-9] ©
% BA % BT B R R A B R R
2EWMIKEHEEN 65%  EWIKE
BHEAE 25% - MR $E L EER
J¥ % coagulase-negative staphylococci
(CoNS) (31%), Staphylococcus aureus
(20%), enterococci (9%) K Candida
species (9%) [10] 1R 3% & & & 4| &
2017 FBERBEMBREER
lWé%?&m%ﬁ%%ﬁ%%ﬁ

mMAREE AWK REART &
Klebszella pneumoniae, Acinetobacter
baumannii, Enterococcus faecium,
Candida albicans & Enterobacter
species © Bl B3 & [T I 7 B &
HEEAMD AR EY AR E
R FF % K. pneumoniae, A. baumannii,
CoNS, E. faecium, Enterobacter species
K Pseudomonas aeruginosa [11] °
I 4 W 58 B T B R B AR A B IR
FREBETEAE : FPORREEM

B> ERARBER  ERATRE
APACHE 11 4 %3 /v - SRR A -
Bl EkEE > FAK BEWKXR
[12-16] ° % Bl % W AR M B It W & 57
7o 103 B & R b e O\ o
S HEAE A KB E I (central line
bundle) » 3 18 A % # &% 2 A8 B fo
R R FE B PR M 2.7% BE
0% [17] ; B WA A B QR EM
A X BB AR K 0 T AR R At R R
18] - BERDARFOHEZUMA
NBHE N R EEA PR PR LN
B KA ENERTRTFOEE
R AN ) k- &t i
AR EERMBORE 2~ WERE
H—RE AR EBURE 21 - 3
AR A5 R PR AR B R R 4 TR
BLIGR o

MFIER TR

— R EHz

DA R B B I B R PR A
AR EEELERE - RRAKREK
£ 842 K - — B 786 K - IR
B 56 K BHAXHE 17837 FIRAH
ﬁo

—_ WA E

RB R R BB E PR &
(retrospective study) * & 2008 £
2017 4 R 2 A B o B8 AR B e
REEEEXEHNILETRATRENA
TOAMRERRREEEM SR
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bt (EH B 20 AT HEE o f iR
FEEZHE  HBEEREEHEHE
BK K - B EE R 2008~2013 fE1K £
Bl % % % # F% 2008 £ AT Z B
WEMB R ERKEN9] £7E
AT R G ME K AR R R
B g o

FHURENELS -

(—) MAEREMN WAl F
W BERR S TEDEH > REANE
MRE -~ T HMERE ~ R
THARIEHAZR (KM E <90 mmHg)
B R & o

(=) RAH] 48 N E & 2 12
ANMEBREERY : PORREE
(central venous catheter, CVC) ~ ¥ #%
REE  REFREES -

(Z) WA BmER : RE
HEERENEZFBRABRSER &L
AHETREZNEREE > BE
methicillin-resistant S. aureus (MRSA),
vancomycin-resistant Enterococcus
(VRE), carbapenem-resistant P.
aeruginosa (CRPA), carbapenem-
resistant A. baumannii (CRAB)

= EE

R & Bl R E H F % 2008 F 2
Mz B REEMAMAR LTS

(—) B % B % A0 B R 3

FREHRREERLF R MERK
WEHREFUTRRIE - LEHER
RN P - e AN v
B o

HhEE R B 109 - 6 HEE =1&=H]

(=) LA K% (bloodstream
infection, BSI)

BEHTHRGEE—ES

LEZD I EWnREHE B HEAZ
BORE - HBURE EE EHZ R
B o

2. H B (>380) £¥ il
B (4% B <90 mmHg) £—E A& -
HEVDWETHERZ MRIEERE
WA A K EEEREE - LIk
AYELCHMCZREERM -

(=) 2008~2012 4 A% 7 Bl # -
2013~2017 F A K4 3 -

(M) o REL AKX EE

1. A\ 3 i B

INEAETHIAE 2008 £ 1 A 1 H
E 2012 % 12 A 31 B - ANE®
20134 1 A 1 HE 2017 % 12 A 31
E] °

2. M

FOEFHARENE R B
REHGWENIMC - FHHLE X
AREHEWH#  BEHALTHARNEK
HHEES 4 HRME - FOREMS
AREERR  BEEHIEETERR
e FHELE  FREFBH - H
FiEAE ERERESFORERES
5

/o~ a2

B DR B A B ML R 2 B (ko)
FHEARE (B F A B R
FARB/ERAEE)X1,000 > 2
MHEWNABEFELARSE B
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T B E RAE) X 100 - 4w
MRSA 48 £ AKX % (MRSA B H%h#
/R H S. aureus W E) X 100 > H &
g (%) sFHEARZE - [(2013~2017
AT E~2008~2012 B AT E)/
2008~2012 % 4 % 1% 100 °
KK SAS 9.3 for Windows
BATHE R EEMN  TRDEAE
FE (HB/ETAF) EETEAR
FE (2013~2017 vs. 2008~2012) zZ
BERBEMBOLAREZLEER W
#ARE2E bRMEFER (Log-
linear Poisson regression) # i M #f %
2 BB B AR Je AR
JA M (relative risk) £ & o AiE—F &
T B R RO R R RN DA A B
AT A B 447 (stratification) > T 4 78
W E T B W AR R B A — AL R
B Z Rp R IR % £ 95% 12 8 B H

(confidence interval, CI) °

fa R

2008 Z 2017 #£H 1,691 AKE
REBEMBM M AL AR EF
A 0.79%0 o B % I A i 5 R 4 %
A 091% » %YM RR LT E A
0.67%0 ° Bt %55 B % 1% 21 A0 BUR 7l
B A BUIK o o R 4 B A R AR

JAR 2 0.73 45 (95% CI: 0.66~0.79)
TR IEAR 27% W9 R e B (k—) °
BHE 2013 £ F 2017 4 CVC care
bundle #4T & KR 96% ° B % ] A
B 2017 4 5 A WAHH i8R 5 2 %
=1 A 2 {8 carbapenem-resistant K.
pneumoniae ] % 7% B3 AH B AL AL RK
%& o

RREKRE 2,000 % EW
KEMBERE LME 53.1% RAE
MEKBHE 364%  BARAAK
H 88% Hth#mE % 1.7% - %W
KRBT RELDBABERT A
CoNS (19.3%) ~ S. aureus (8.7%) K
Enterococcus spp. (5.8%) ° W K2
NEFREIBOEERT H E. coli
(8.2%) ~ A. baumannii (8.1%) K K.
pneumoniae (6.0%) ° &% E & ¥ 2
W E IR T & C. albicans (4.3%) ~
Candida tropicalis (1.8%), Candida
parasilosis (1.3%) °

EFWRKBEWEE RN HE
383% MEASBWEEKRT &
CoNS (19.7%) ~ S. aureus (9.4%)
& Enterococcus spp. (5.6%) * % #i
5 33.6% RESBRWEARKT &
CoNS (18.7%) ~ S. aureus (7.8%) K
Enterococcus spp. (5.9%) ° B K2
WH AW HME 50.9% = E AW

*— EBERIEEMEREMTRAZE (2013~2017 vs. 2008~2012)

MR RRNGEHRI UL R A S BAERAAE (%) AHEHERE (95% (ERIER])
2008~2012 980 1071508 091 1
2013~2017 711 1068932 0.67 0.73 (0.66~0.79)
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WHERF & A. baumannii (9.0%) »
E. coli (8.0%) K Enterobacter cloacae
(5.8%) * %1 56.4% &% 4 W
WHEKF 2 A. baumannii (8.4%) ~ E.
coli (8.4%) & K. pneumoniae (7.8%) °
SHREFMAAHE 8.8% ¥4
t ¥ Ik F % C. albicans (4.3%) ~
C. tropicalis (1.9%) K C. glabrata
(1.6%) > B R % 1E 8.8% =& 4B
WE KT & C. albicans (4.4%) ~
C. tropicalis (1.5%) & C. parapsilosis
(1.5%) (k=) °

P BT 5L D S R A B R TR R
MR AR ERREZE > ®#E
MR WE A 4% A8 AR A
0.59 f& (95% CI: 0.52~0.69) * % # K
BT R 2 2% o A0 AR & 0.75
& (95% CI: 0.67~0.85) » Ak H K18

xR— BERBEMAREMRREASRE

% 3% AEEAR A 0.67 & (95% CL
0.50~0.90) > #RETFEHKEHRHA
TH&SL  BAK 41% & AR -
B AR E A N AR L EEE
Bt BRETEWKEGHEE F U
EEOHEHRE S awreus A THR %
HEWEE 5%  HHER A 056 (95%
Cl: 0.41~0.76) » } K& E. faecalis Z
BWEE 3% HHER A 0.56 (95%
CI: 0.33~0.93) - EW K2 HE F L
E. cloacae % TH X% L EE 2%
4% > M ¥ B A 0.52 & (95% CI:
0.36~0.78) » #} k& P. aeuginosa ¥
BWEE 3% HHER A 0.64 (95%
CI: 0.43~0.94) * A. baumannii Z.[&
W&3Z 3% - AHER A 0.63 (95% CL:
0.47~0.85) (k=) °
MAERRBTIERE MR

BOREH 2008~2012 2013~2017
EHREERD) (%) (EHREREED (%)
B I TR 476/1244  (38.3) 284/846 (33.6)
CoNS 245/1244  (19.7) 158/846 (18.7)
S. aureus 117/1,244 94) 66/846 (7.8)
Enterococcus spp. 70/1,244 (5.6) 50/846 5.9
R R E R 633/1244  (50.9) 477/846 (56.4)
A. baumannii 112/1,244 9.0) 71/846 (84)
E. coli 100/1,244 (8.0) 71/846 (8.4)
E. cloacae 72/1,244 (5.8) 38/846 4.5)
K. pneumoniae 71/1,244 5.7 66/846 (7.8)
e NEs| 110/1,244 (8.8) 74/846 (8.8)
C. albicans 53/1,244 (4.3) 37/846 (44)
C. tropicalis 24/1 244 (1.9) 13/846 (1.5)
C. glabrata 20/1,244 (1.6) 6/846 0.7)
C. parapsilosis 14/1,244 (1.1) 13/846 (1.5)
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R= EBREEMARLTRANREEZZEEMBHRMER
ENEIESEZS B (%) . FEES JE g
2008~2012 20132017 FEER) (o5, (i)
Gram positive 0.44 0.27 04 0.59 (0.52~0.69)
Gram negative 0.59 045 -0.2 0.75 (0.67~0.85)
Candida spp 0.10 0.07 -0.3 0.67 (0.50~0.90)
S. aureus 0.11 0.06 -0.5 0.56 (0.41~0.76)
E. faecium 0.03 0.03 0 0.94 (0.56~1.57)
E. faecalis 0.04 0.03 -0.3 0.56 (0.33~0.93)
S. epidermidis 0.07 0.05 -0.3 0.79 (0.56~1.09)
P. aeuginosa 0.06 0.04 -0.3 0.64 (0.43~0.94)
E. coli 0.09 0.07 -0.2 0.71 (0.52~0.96)
K. pneumoniae 0.07 0.06 -0.1 0.93 (0.67~1.30)
A. baumannii 0.10 0.07 -0.3 0.63 (0.47~0.85)
Acinetobacter spp 0.02 0.05 1.5 1.25(0.73~2.14)
S. maltophilia 0.02 0.03 0.5 1.23 (0.73~2.07)
Serratia speceis 0.02 0.02 0 0.98 (0.62~1.65)
E. cloacae 0.07 0.04 -04 0.52 (0.36~0.78)

AR EBAEAKRE LA L
B mE - HAHERA 5.69 &
(95% CI: 4.19~7.72) » EH KB ®
BRZ  HAAHER 4.38 #F (95%
Cl: 3.73~5.14) > 5= AEHKE
BHE - MHERE 3.67 F (95% CL:
3.20~4.21) o Ju & 5 A B — R
W KRG W R 4 W AR
M E. faecium Z AR5 & > A0 A
i 8.74 & (95% CI: 5.18~14.74)
E. faecalis Kz » H A Ak 5.33
& (95% CI: 3.13~9.07) » £ =0 A
S. epidermidis > #i *;"]‘ﬂ]‘fiﬂ% 529 &
(95% CI: 3.70~7.57) » Ju#& % & A
BA—MREERICEWEE @R R

209 M AR > S. maltophilia Z &

wEc HHHER 588 & (95%
CI: 3.43~10.12) * A. baumannii K
z > HAHEKR 5.20 £ (95% CI:
3.82~7.08) * F =8| % E. cloacae > #
B A 420 15 (95% CI: 2.76~6.38)
(kM)

MRSA X W #H 68.4%
(80/117) » % ] 67.7% (44/65) > VRE
MR 14.3% (10/70) » # 8 20%
(10/50) ° CRPA B % B #1 5% (3/60)
#% 2 CRPA 8% (3/37) - CRAB # %
A 25% (28/112) » % #1 CRAB 19%
(14/71) GR3) » A J2 B B8 AR Bl o
TR G YL M 4 H 447 VRE # CRPA

JERAHE R HERE



EllE = MRS 173
RO NSRS 5B B —Rigm b5 B8 A R REARRA MR RN A BUm & 38 £ R AR E A b= 2
NEE R Incidence density ratio (%)
(95% confidence interval) A

2008~2017 2008~2017 (95% {2 & 1))

(&R ) (— e F5)
Gram positive 1.27 0.29 438 (3.73~5.14)
Gram negative 1.69 0.46 3.67 (3.20~4.21)
Candida spp 0.38 0.07 5.69 (4.19~7.72)
S. aures 0.22 0.08 2.66 (1.51~3.11)
E. faecium 0.15 0.02 8.74 (5.18~14.74)
E. faecalis 0.12 0.02 5.33(3.13~9.07)
S. epidermidis 0.27 0.05 5.29 (3.70~7.57)
P. aeuginosa 0.13 0.05 2.87 (1.78~4.63)
E. coli 0.16 0.08 2.01 (1.32~3.05)
K. pneumoniae 0.18 0.06 3.32(2.21~4.99)
A. baumannii 0.36 0.07 5.20 (3.82~7.08)
Acinetobacter spp 0.02 0.03 0.65 (0.21~2.11)
S. maltophilia 0.12 0.02 5.88 (3.43~10.12)
Serratia speceis 0.06 0.02 3.61 (1.77~7.35)
E. cloacae 0.18 0.04 4.20 (2.76~6.38)
KT BEREAFLRRANEGERE SRR

2008~2012 2013~2017
P PUEETE BB DU R AR

MRSA
VRE
CRPA
CRAB

68.4% (80/117)
14.3% (10/70)
5% (3/60)
25% (28/112)

67.7% (44/65)
20% (10/50)
8% (3/37)
19% (14/71)

H S - MRSA ¥ CRAB 4

THES-

B

B 50 A% AR BUR 73R BRAK o B

A
aff

HhEE R B 109 - 6 HEE =1&=H]

i PR AT B R e B R R A
M % 0.73 1% (95% CL: 0.66~0.79)

TREFFEAR 27% W R B i » R EF

VAR M B 8 BT

> T 103 B m g

R NGNS T R
# 7 (central line bundle) * 3 18 H %
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W B A AR R o O RR 4 5 R Y R A Bk
e 2.7%0 B E0% [17]; 6 E#ATE

K SR S SR W e 3 il
#mE T OREMBMLAREAE
R 2T EMERE SR ik
T B o A B L AR 3 B A N
B 2011 4 5.74%0 T B EAMNH 2012
F 5.04%0 > H AT E[18] - KT
#2013 FREHFOREMEXE
% R LA R L R S
HANE 2012 4 4.68%0 THEEMN
#2013 4 2.52%0 * 2014 4F 2.46%0
HPBETE - FOREHAANEET
{E AR 38 B o o 1 7 AR Bl i R RK
B o B B AR A [T B R IR AR A B LR
R o

AU RERET - R KYAEER
R EHMRKEREETHRRS X
¥ S. aureus ¥ B WG KE 5% ° B4}
BEAE H QB AL R R A B
o R B B A W A AE R BT
B A AR A S R AR A R A AR B i
MRAE - FHKEEE  EFRKER
HHESHKEZEMBOARESET
B HRPEMKEEE TR H
Wi EL S. aureus F| #2093 & A8 B ML i
R % T HBmA[2021] o

AR R BN B R PR A B o
MERREHE  EWKEWHE Y AL
53.1% RAHEWMKIGHE 36.4%
BAREAKRE 88% 5 HXE AW
B &R F & CoNS, Candida spp., S.
aureus (8.71%), E. coli (8.18%), A.
baumannii (8.09%) ° Wisplinghoff H

S AB % £ B 1995 £ 3| 2002 4%
Wi AR % - K& 49 X BRI M
TRH 7 FEE 24179 HE - ¥
MK HEE 65%  EWMKKEKRE
1 25%  AKREE 9.5% o f R P
W B W E AR F & CoNS 31% >
S. aureus (20%) > enterococci (9%) ##
Candida species (9%) [10] e Wu CJ %
NG BB IR 1996 E 2003 F
BEREEMBMLARYE  FARER
BErmARFEETERRERE
RERME S1% > KEEHKERHH
37% > BREHESHKE 10%  HtumH
B 1.6%  SAERELWEE - RF A
CoNS (16%), S. aureus (13%), Candida
spp. (10%), A. baumannii (8%) K E.
coli (8%) [22] & # BB 3& A0 B o I R
FEEMTAT G B R KSR
RMEEBETERKERERE L (2
2BMAHRNBHERNRGRER
W o BRBEEMM M ARG LW
BREERAMAHZENRKNE
MEARE - % R SR E B4 CoNS, S.
aureus #1 Candida species °
SKREE MmE W AR ETFEE
AR BRI 5 3 i 5
T & o i R E B AR B R R AT
Fhr; FRFETFH W BZ2EK
R OTRERZEEER  EREXR
WA R > PRENER R ME
BV oK R [23-25] © kAR B NG
ARBRHA—Rm B WRA - iR
AR B % BT 0 4% RO R
RENEBE  ERERBENILE R
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HEZBEMEWER  BHitmERE
FRARKRE W I EH &8 o

AR & AR R — R
B EEMB L ARE E. faccium
Z AR e M ERE 8.7 £
S. maltophilia Rz - ¥ JAKE 5.9
1% E =A% A. baumannii » 1 ¥ J&
WiE S2 1 - RABIRHAR WERF
AHER A — O 7 B R R A8 A B ot R
# S. maltophilia Z % 5 % - 18 ¥ &
M3 14 1% 5 A. baumannii R Z > ¥ H
JA M E 8215 s =1 A& E. cloacae
A AR E 6.8 £5([22] -

AEFOEEHAERBENN
# % MRSA # CRAB TH#%
VRE # CRPA H L## % - 6 &%
WREEREMNFAE R BT
FETH (2008~2012 ) HLHF 5 44 #
(2012~2017 &) > 6B WER B THE
B & d1,, VRE # CRPA %H L7
$(22-31] EEEEIERNE g
B ¥ KX VRE ¥ CRPA % 4 3 j
ZHRNREE  ERRFOEEHLAE
REENNEHESE > XL E VRE
(20%) MEMEAERER (50%) #
B2, (57%) ° CRPA (8%) L%
BEABRBRER (14%) HELZ P
(13%) °
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Analysis of the trends and causative
pathogens of healthcare-associated
bloodstream infections after implementation
of central line bundles at a regional
hospital in southern Taiwan, 2008-2017

Chun-Lung Wang'*, Yu-Chin Huang', Jia-Lin Lin'?, Shu-Juan Tsai'”,
Ya-Lan Chen'”, Yin-Hsien Liu'?, Chorng-Jang Layi'*, Hui-Ying Chuang'”, Mei-Lan Shen'’

"Infection Control Committee,
*Nursing Department,
*Clinical Pathology Department, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation,

“School of Medicine, Tzu Chi University, Hualien, Taiwan

This retrospective study aimed to determine the rate of healthcare-associated
bloodstream infection (HABSI) that occurred at a regional hospital in southern
Taiwan during 2008~2017. A central venous catheter (CVC) bundle was
implemented in 2013. The results indicated that HABSI incidence was 0.79 per
1000 inpatient days during the study period. Furthermore, the incidence density of
HABSI decreased from 0.91% in T1 (2008~2012) to 0.67% in T2 (2013~2017) with
an incidence density ratio of 0.73 (95% CI: confidence interval [CI]: 0.66~0.79).
In the study period, 2,090 cases of HABSI were detected, and 53.1% of HABSI
were caused by gram-negative bacteria, followed by gram-positive bacteria
(36.4%) and Candida species (8.8%). The most common organisms causing
HABSI were coagulase-negative staphylococci (19.3%), Staphylococcus aureus
(8.7%), Escherichia coli (8.2%), Acinetobacter baumannii (8.1%), and Klebsiella
pneumoniae (6.0%). We compared the difference in bacteria that caused HABSI
between the two study periods. We observed that the incidence of gram-positive
infections decreased from 0.44% to 0.27% with an incidence density ratio of
0.59 (95% CI: 0.52~0.69), while the incidence of gram-negative infections and
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Candida infections decreased from 0.59% to 0.45% and from 0.10% to 0.07% with
incidence density ratios of 0.75 (95% CI: 0.67~0.85) and 0.67 (95% CI: 0.50~0.90),
respectively. The reduction in the HABSI incidence at our institution coincided
with the implementation of the CVC bundle. Moreover, there was a significant
decrease in the proportion of gram-positive infections in the post-intervention
period. Therefore, the implementation of a CVC care bundle was associated with a
reduction in HABSI at a regional hospital.

Key words:  bloodstream infection, infection control, antibiotic resistance
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Vaccine effectiveness and antibody waning
after season influenza vaccine injection

Yu-Lung Hsu', Kao-Pin Hwang'”

'Division of Pediatric Infectious Diseases, China Medical University Children’s Hospital,

“Center for Infection Control, China Medical University Hospital, Taichung, Taiwan

Receiving season influenza vaccine is the most effective method to prevent
influenza disease, especially for high-risk individuals who are at increased risk for
complications including death. Many factors may impact the immune response
of season influenza vaccine. Matching the circulating influenza strains or not is
important for protection effect of season influenza vaccine. However, vaccine
effectiveness and antibody waning after season influenza vaccine administration is
also an interesting issue to discuss and resolve.

Key words:  season influenza vaccine, antibody waning, vaccine effectiveness
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Evolving history, clinical significance,
and common issues of blood culture

Kai-Hsiang Linl’z, Chien-Yu Lin' , Cheng-Mao Ho'*?

'Department of Laboratory Medicine,
’Department of Clinical Pathology and Infectious Disease, Taichung Tzu Chi Hospital,
Buddhist Tzu Chi Medical Foundation, Taichung, Taiwan,

*Department of Life Sciences, National Chung Hsing University, Taichung, Taiwan

Blood culture plays a pivotal role in clinical infectious diseases for the
determination of etiology and treatment option using antimicrobial susceptibility
tests. There are some “concepts” or “habits” in the daily practice of blood culture
that may not be scientifically accurate. These include what are the most reasonable
sets for each patient, how long should be the duration between different sets, should
needles be changed during inoculation, what kind of antiseptics are best for skin
preparation, could prolonged incubation increase positive rates, and why only
aerobic culture, but not anaerobic culture, is used in pediatric patients? We clarify
these common ambiguous issues in the practice guidelines and scientific literature
on blood culture.

Key words:  syphilis, reverse algorithm, diagnosis, immunoassay
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BERFEBERATENARFE
(Coronavirus, CoV) R % - & H AH
AR KR I 2 2003 F
B E 2 PR EJE 1% BF (severe acute
respiratory syndrome, SARS) & 2012
F o RPREERH (middle east
respiratory syndrome, MERS) B & %
FEAMREMT 22019 F 12 A&
M rERERA TS EE LN
WEREMRBA > —HEUL&E SARS
WEERE %ERRETBHE
WA EAR RE FTERE: 2019-
nCoV) R % ik 9 il 3R - Bl % Fr 3
# SARS @R FFML - HEHF
HAEMABT % & SARS-CoV-2 » Fii
Jik B9 % % 4 #E 2 COVID-19 ° 32 2020
F1AES EYBECHEE)\E#%
# COVID-19 # | S VL Ly se T
Rl RETCHRER 2% 187 EHE

R S IE JLIZ  BF 2 PIF

o RRASTELAE - HED
FlBMERFE T > ERFHA
KB AT 0 T 2 TR R YRR
Zhe o BRI R R ES W
WEBR A > ERMFAZEE
IR EREFNEEREELREE TR
FREWFHELCH T WRA

BikimE 1

ARFET WS Ha-~ B-> 7-
K &5-CoV HEE - EERBAFEREMNK
JMEY © 229E - NL63 Bt a-T ik
%% > HKU1 » OC43 » SARS-CoV »
MERS-CoV - VA& H ] i # & 5 % 8l
BA-AMAmEN] - KEERFFL
BRI B S ENERNAN
PVEHE T - TR REIRE
AR HEIEREHFME LR
# 7 W[2] ° B KR £ > 229E ~ NL63
HKUI ~ OC43 # % 7.3k I & ik &
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X E i SR v A X RE R3] © SARS-
CoV K& MERS-CoV Al % A i ik &
EW T PRERE R FRILE[45]
B A SARS-CoV - H Bl W #T & 7 %
HEERTPRAERE > THBRFAT
REEEMR R EERRERMK > AKX
WERBETIRTEN A 2% K
ZERREREREMARAL W
YE o~ mi B & R A SO E A
BHRA6]

AR mEHER  ERE
RNA £ B4 - REH 30 kb K F
B wysh &R E & HME B (Spike
glycoprotein, S) R FRAEE T H
WMET ZHAEMN - ME G ETEHIHR
BT EE R g o A2 P LR AR
XA kR R RS
MEEZW BRAEFERTESR
HLEHEEEORTREFTHL
BHERKEERNREFEH B © papain-
like protease (PLpro) ~ 3-chymotrypsin-
like protease (3CLpro) ~ RNA 1k #
# RNA % A& 8 (RNA-dependent
RNA polymerase, RdRp) 71 f# ¥ i¢
B3 (Helicase) > T84 F & T Y &%
R W EEAR 0 - W] LB R R R
FHEEMMEREEHIEAZT] -
# % H RNA 7 5 SARS-CoV
HPLE R T9% - 3 B A &
2RO NGRS W - & X
f#-2 (angiotensin-converting enzyme 2,
ACE2) fE A% R R Je4m (8] - TA M
# SARS-CoV i # B4 2k %
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MR R Je s IR R R 2
REFITRNGLI A REFEY > TTU
REMBE KRB > SOAM®
CRAPE—REN  AEECHY
H A HHL SARS-CoV K MERS-CoV
WE  AREaEMeARTERE
Bl — A mEWTES  HER
Chloroquine ## Hydroxychloroquine
DA K B 8 B R = 8 Rl A MERS /&
A W] Remdesivir = 37 #] fe ¥ 31 |
FRBEAMZI - A B XHE
A RBENGEFNERE (Gilead
Sciences) FTR B ER IR EE
# Remdesivir ° £ EZ 1 #] RNA /&
# RdRp W&t > @& 8 H A e Rk
Ebola virus » Marburg virus » Nipah
virus » Respiratory syncytial virus »
Junin virus VA & Lassa fever virus &
FRAL10,11] ° A 2020 F 1 AJK
Remdesivir &% fl REER G R E B E
LRI RAA - BB RAER
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W—RBMIFFB2] > HibsE g
fEAR 5 H Remdesivir 41 ¥ #71 & M %
AW KA - HRZE L F .00
B R X B 4 R BT > % % Remdesivir
BRERA > ERBERLEZZR
|0 9% A Bt ° Lancet # IR 4 H &
77 Remdesivir B KRR £ - &
#, Remdesivir 5|8 W R FHER
FERERANBERASTHRER
ENEMRBIEN 10 RN > BRER
Al W] mif R W9 B [13) - 2B ~ 3%
smEK - EE - ZEMEARE
HHE AR - A Remdesivir
TEBERITANT RGEY - I -
% 7 2 B 37 F R ¥ # SARS-CoV
f1 MERS-CoV #4T K ## i 3 fr 45
WEY - TEAHITERZFLETH
# * #4 Lycorine ~ Chlorpromazin
Loperamide ~ Saracatinib LA &
Cathepsin inhibitor % 24 > ¥ & &
R by REE SR R AR TR - R
HIMFRR - HZHEEHWHERE H
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ANABEAER[3] o T 4N oAt %
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BRI HRANE B -

AR ENGEEENEER
MANGE  EHEEMEE  RE
ZHEARBRER A REGARK
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BT A TE B E S AT
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%o RH AR F M SARS-CoV 1y
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B {5 4 AR O T R S 8 AR AR
Rl EmE B HE %% ACE2 kA
BN JEH B B AR LB SARS-
CoV #iE & $ ACE2 fEJi th B %41
BT w12-14] > FTRAKEE
e 2 A AS A 1 B R IR oA L B R
T E R R FTAT I - R OKE AR ET
BB AR o b o AR B
FAREAPRRENE THRAT
ZEBEFIENRIE  EFEWAR
Bor 11 BHARERENWEERA
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Innovations, CEPI) £=— H 23 H#LE
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HEWEFEAET S o CEPI X W
# #1845 Inovio A 5] # DNA J& & H
BRw o BNE LW RENLSTH
(molecular clamp) 3% 7 LA & Moderna
#) mRNA &% F & - —#H% - CEPI
B 51 £+ CureVac A F] ] mRNA
EHFESENBEREFNRAE KA
REAMBRBETHBERTRINE &%
By CEPI Wy &/ @At %5t £[16] °
HMABRFTERT R AR5 - 2
BEE R T IR E A BRI 0 B AR AR
7 MHE—KIERENEERGE
ARFTARPENHTRAEENE
B o

# A f % SARS-CoV W& &
AP - 4 %R SARS-CoV WHE A
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LR ME > SERER - REERU
BEwE NG W AHEIN > Hae s R
A7 AEAE T — B R I T B
FHEBABTURE LA -
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EBEEEE (mycobiome) (B3
AR Bei iR I Ak

[B#ERREREHALTEEBETRT O BEB/AGE/RAEZ/ G/ BFS

BERFF  WMEWEFTEAH
ERRELERG  CASEREAH
frid s R AEENEERE 2
B E A B BB R E £ A
YIE#EEAE - Bl EWMENE
AL PHEEEBREREGEFR
B o AHAAR AR BRI R E R
(pancreatic ductal adenocarcinoma) &
FRIEEETMEE R BT ER &
CECA RS R R €
B HRABBEETH 2019 F Aykut
SANBBEAREHAELPHLESH
BRBEETIRERE  HhEHTME
RBEERERERBRTHRBRNE
HREETHERL  FENARE
/N BB R PR R B R D RO R R
&AL E (DNA) RlEE &
AR B R DRI T B E &
HELREDRBESL  BIWEET
BB R ERANEE - RIREE
MEARR » FERTHAFETER
v fi7 28 e ik % A THE 4 1 B IR 4 A0 L

HhEE R B 109 - 6 HEE =1&=H]

W]

(sphincter of Oddi) % % 2| kg - P LA
IR BRFRWEE LERT ARE
MR ERETHRE 30 fENTHE
TRIREBEXRZLER - RN EE
B BRARBEEREINRBETE
P EH (Malassezia) B H & U 8 3 Jp
L BNEHRAYFERFHILE
PMREL EREEAMENE
B 80% UL R BHNEHTE
FlRefE B 0 Rk ROFE - T VT A
PR o Pl BN EEBEART
BRI RRIE  EREEHEL -
BEFHE—FRIBFNECHEREL
=P R T e R R B
& EFZBET R EREN
INREWAER (Ptfla™ 5 LSL-Kras®'®
MR BHEILEEEY THE DR
R EREWER  DRGMER
FRR BANERERR o BT HEL
Wik > FHAMPIRRENEE R
Y- MBBHRETEHEENEY - 3
FARABNEERAME T RBEE
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JRIE W B R o T BB RF M
B B H R LR E
1E 4 A %k & £ (mannose binding lectin,
MBL) W47 kB A Bl -

HEREeRERZ T — AN
BEENLFES > CEAEZW
e TREEMA Y R THRALE
W4 A TR B A AL AR
MR A FHEE MM R E (complement
cascade) - TR B R ELE T 3F %
RERE > ELFEHE TR E N
BT RAX T ELE SR A o A A A
ROFE ] B A & 48 o B R 1S IR R
MW & K o 5 BT 50 5 BB A kB
FERUGH EHERZGHREZR
K% (MBL") MR & - 85
WEH e X R A ARYRREE
B ek o B C3 ENFME
R R ME TR T SRR R R
TMHMAEENER B BRA
B ARTERECREFTHRY T
B O3 B LB mEAMEE SRR
J& o Bk 1B AR R R R IR
FEW C3 R (C31) MR AT EH
B A R E B ER - Bk amE
HrBBHEREGHER-C3 BE
B IR R TR Ak

Bl A ok B A0 BT SR 0 TR
ElREERSEEY  HHEEELRE
F A0 1 AR R o ] B3 b S
ABECER -l BERESRE
F 0 B AR T R 7] B G e MR
HB& E dectin-1 FHWERECHEL
TRl ? dectin-1 3 % #E K o 28 &

fF HAREHEMELELHILER
%R ERAR o AR W - dectin-1
Rei R ER N XA S - RER
BEEREWNER - Ht > KMEF
EYHRERABERAERBEZARA
Z MR -

RHEHERAYTEMAEN (E
B) HEEZHMWALRG KN
AVIE # A B AR5 TR B E R
Boo mAh o BHRIEE RS RATE R
MEERE Bl BEREGHRESR)
R R ERE R - M E R
RATRBRE RN IERAE
TEHAMERBRAEERGEEN
BB o

[EFEF] MEWFEAA L
W AR R Pl R R E
AGE~ RF - AT > XL AENH
BEERYEM AR PR AW
Bo Hp X LAY AFEE
Ed - MReERABEITERERL
ERfG - BWCHFIAART T &
HHEANEEILAERG WEEXT
WAEEEAFSET RE R0 E
ABRENE—ARE: FEANER
BEHARELET  THE AUER
SAMMER MBEEEIMEE K
BB A WA T ARG E R
FEREWEE  BRMAERRIESER
Ry B Fu 2 B R R o 2R A B S Y B
RNyl | b R e A
A BARTE & - ERELN
JE$£ 4 DNA fr RNA # 3 0 A LB
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RELABUEN s REANARZ2 0K
ABBEEER M Rz el
v AT 3 Ak R UL T HE O B R 4
HEEAG - B HtELp-
BRI B H AR - MR 1R 8
ATEE-BHEHEHARMESE
JRAEAM > T TERCRETE
YA st e £-C3 BERELRBEE
R - ERARNHABERER
HHRANEEERNER - REUWMBE
B AE & A 3 48 0T 3L TR M R B A L R
FrA—HEENRBETH -
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SN AR SREER D AER

GITREYEE

ENNIN VTN 2

HALE KA BT 2L 87
F oo VB V] E REATDE G R
A e St 2 7 R o BE AR A AR B AR
BHELEGRREFERCEERR
Fe B R Wy R - AU T B R %
AT o RREFUMAEY
BEEHAFREERONZENET
o ERERERKESBREFR
H7Z % /K (final rinse water) f#{ 3% % -
152 F R BRI o BT B AAR
FHEMEEER  DRRAFGEER
RIERBHEF -

AEHARTEGXETE
17 BB EF R R KGR &R
AGEBRERBANTER - &
Mok &M B 2016 £ X 2018 4 -
EIJUE N RS L A B
Rl &% 7% %% (conventional flushing
sampling method, CFSM) - ¥ j§ &
Bi% (pumpassisted sampling method,
PASM) » & F# K% (flushbrush-flush
sampling method, FBFSM) 7R o
FrRWHRSEHETRE  Fit - BB X

[FEEREREFNER RILF #F)

HE Wk R BENEEE R
MELTERB IR REFERTE
4T e

% 1% 42 % Bk (CFSM) W W
PREBRERX  PHNRAENIR
R BEE N 50 ml FLEN 4 AT (eluent
containing neutralizer, ECN) ~ 1# F ¢t
W EERE®ME KN AFEN KR
mk EHE o FIHE B (PASM)
AN AEN RN EHREKL
E X ECN - BUE % i LB < 3% 838
REHEER KEHE  KFEK
% (FBFSM) Rl Z A EREHEANFE®
R WA T —BELBNAEK
Komdh  DBEFHH THER WA E
St BAVA R EEEN ECN ©
#EEH ECN #1738 % - BRE
(reprocessing) i 2 & % 0% & &K
(final rinse water) A 7% %% 35 BE & R
& T /) B Y EROIAR 3B % 0 2016~2017
4 W % K 3% FH 1 H melted common
nutrient agar (NA) ; 2018 4 7 fuf&
A tryptone glucose yeast extract agar
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(TGEA) i NA ¥ %4 R - #%
BHEAFE - FREBEHLEREE 20
CFU/channel ~ EF kB R 8
i# 10 CFU/100 mL 7 2 & % 2 B R 32
kW RERRBETEB AL -
AEBRENASENE TNEEH
% REGWHRSEET FREH
BHERERE  SBBENAN W
BEERWK = o

CREKEFEWNEELERIF
T B EAT A o TF DR AR S R
Sk B B B VA ] B T TR B AT AT o
i 1% F Bonferroni R IE % (& F o 18
%005 FBAERV R KBETH
Mo p EERF 005 HARTEER 2
g\_ o

H’igER - FR&&IE 280
BEBERE (B8 124 - RS
156 ) > £ 180 HFEF RixHE o 44
3T 64.29% EEWE R 63.33% &
FABBREEERARE KW
HEH 4 A % 14,900 CFU/channel 2
91,000 CFU/100 mL ° % = 3% % 2
FARBEWNAWEER N E 84.64% H
61.11% ° 1# | PASM # FBFSM H{#%
WAEKERGTEWER - EHKE
B AER B BAE R TR ARIBEATR - (E R
HRKNEZRERS

S A BT R TE AE XA B Y
%4 : FBFSM Hl# & ~ PASM H{
ik~ R AR B R - EAT
B BREARFHEHBRER
BAARY  EEXRILBEEFEHIRR
R B AE R KB T TR BE K B

HhEE R B 109 - 6 HEE =1&=H]

205

BEFEH ZELBRELAKEM
HEHEHRME - PlwERER E9E
%%\mﬁ\%ﬁﬁﬁ\ﬁA%@
o RFINE  FEREZLEN
HENNEENRTRER - EKE%
H - PASM # FBFSM A # 7 CFSM
HEBWEESR  HEARXBRMELLLR
—BWAEwR  RIEIMANEHEEE
& PASM & # CFSM - 1§ il % 7 &
MBI E R A YR A
VB RGERER - TRE UK~ #5l
H X5t FBFSM HEf - ERE B
¥ B FBFSM 7 i # W # % CFU
B EEH N CFSM - R HR B
% > FBFSM ¥ PASM A bt i £ 9 58
#£2 o % & FBFSM W fEHE i AL
PASM 7R i % # € H - FBFSM ]
BREHEARAANREF O E RER
KA B FEAL o

% BN BRI E SR
Rl#K R - BRI R BCERRA B Rk
PR - T A BRI LI
EEEF o BRI A KHEEIEAKN
BEHRDEAFEENER %
FAARER BRI ERERSZ
91,000 CFU/100 mL ° # 45k &% &
WHREFRNBEF  TEZEHR
BN HEHEHEEFRE B4
VITRZE A 5 JRJETN EE MM B E 4k -
74 1E Fl TGEA fE A2 F KRB HE
b NA BHEEHEGW CFU 15 -
B B R AT AR IR T A WA
KEHHAREZLZNER  FR
R EHRIEE  HBRROTHERY -
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T % V] R Lk B i R 3 AT AR B KCE B
BT o

RKERDBEHSE CFSM -
PASM  FBFSM A tb 4 © 12 F B
AR AT | oS F
BAET—HRNBFRERE Pl FE
U BEHEE HBARARE &
BREFNER SR TERNEH
RER #BEAGETHRUSLZEHEL
MR T - MRFZ TR TARED
AWMERE  fEAL=BREFTEL
A PR ER AR E o

[EHET] WHEAMREH
BEBENGEYERR - WRSEE
ElRE B BERTELTR
REHEHFE Eal  ww - HE
DHETFR  HRERET 2 EEBRE
FGERR MR o BRI R BEPE R
WWHE aREBENELEWE
BUEBREFENTEER - &
HABE VI GAN R e B o BER
FECH OB BRELETRILH
WSRO MRERFRTFA
TR o B R ATP 4% 83 (adenosine
triphosphate bioluminescence) ¥] f #
BREEZNRERSR A NEFE
DI B JR AR RE - EME
MBHEASFEFRENH  HHE
o MEAHFLSEENBERERT 2
FUR o DR M B A R T RE R B R AR
WTERETDE - KRERAREE
HAE AT - AT R AR R A
W) 35 SR 5 T e TR AR S R K R

BT o SR =T ki
T —RmEANEEERGRKRER
WRMER - EEHFETAT > 5B
TR B R & R AT AR &
VIREFHMEY - KARAERBEFK
BB T - BEREAE 76
AT EMETRE - L% €8%
Rt BWERE - F_HTFWE
HEE > K EREEE R b
MERENNE WERREEWER
FOMAENERE "EE ) EVEZ
S ABEZHERNRERY - 2%
HAGRARS LEEXERALH
BE o B=RFEAENNHERER
T LR AR A e [B] O 3 e T A R
LW B EGERURFT R B
ENRGFARFEEF G T5F
HRAEE BT HANE - B
ERERRB— KT REe®WH R
WMAEME o Bl )iE 4L (endoscopic
retrograde cholangiopancreatography,
ERCP) EEE K - # A &R K %
e R AR I EN & > AR RATA
BARRAMT o AR BTERTE
FEAEEHRBRERZFLENAE -
TG EBAFRATEREBMF FIHF W
EH AT E - B 2013 FHMBENR
HEZEARREHNZEEHN TUR
WRSEFREZFAN  BFREER
o HPEFKECRAZEEREH
WK > L8 BB F SRR IR - R
JB SR B AR e B BRI AT R T
REEZIR o XFREHA LSRR
VIRLSEAR B R B (EAD B A E X A

JERAHE R HERE



—BNTESZ—K - EHLH A
WAEE - HHEBRN T ET R 2% -
VEBBREWREE - S&RTMAEY
FHMNZR -

A BR e WL T R T 8 A2 1t
AWEERTE WEEFRBFTEE
PEENEE  MEAERTRH R
WAIREE RS -

SENR
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assessment of flexible gastrointestinal endoscope
reprocessing using a pump-assisted sampling
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endoscopy units in Tianjin, China. American
Journal of Infect Control 2018;46:e43-8.
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iR 6z 17 LADK

SREUREVZIRE

(carbapenem- reS|stant Enterobacteriaceae)

2R fae

EE0ER %EISI

[ B2 AR

o F OB OE N E AR
(carbapenem-resistant
Enterobacteriaceae, CRE) & — 1 &1
WEE HAECHAEEGRABIGESE
BBEREZAINEN L HERR S
WERTE o X B Ao sE BlA& M35 S A0
H 7 & (CDC) #F# CRE W] 35 ¥
ANTHERG#E M BEFHE
£ BERBEERE RAFEF - H
T EBE R BN R
ARA - BHHAAE T RINE
FE PR BE M > L H ¥ B8 CRE H#
iy R o 45 B2 B K CRE IE
AT B IR R 3 X R v 7
BHEEHERBERFTERA > FHEH
FTHEN CRE BAEWKEH - T UHE
By 3% % fv i % CRE %4 -

Rl > THEABRHFEZE
Bl EE AR RAT  BA
ANWFER - DR E R A B R

/EJJL‘%’“

O

g

MR

7u

M MRS b AR EIE ARIA 25 35T ]

FEWEHM - FHib > BMHBT —
1 CRE # A FHEAE (CREP-model)
DLEE B R 8 CRE AR A > 7
AL 2016 £ 10 A 1 HZE 2017
£ 10 A 31 B4R a#BER LW
(Yangsan) #&H 1,200 7&/& K468
Fee o 444 Bl m 3% B B R R R A
(89 #| CRE % H # ## 355 #|Jk CRE
HHAE) BITHET o A RE AR
188 3B R - B A B B RON BB R
BARZ AR - DAsg s A By o]
AW REEA R DAEER
BREEHER o o AWK E e
ERBERE  BEHEMERE AR

FHAF -

MRy E 2017 £ 11 A1 H
E20184F 5 A 31 Hik » st E#HE
Z LW (Yangsan) W46 % K g
REERERA - B LFRHH
CRE X #EHHE - NEFWENLR

JERGZE IR



A#EHEERN T RNETEBERT
Btk - B R#EA CRE WA AHT (&
wEte) WHREBHET K HE
BTtk 7T R mEHRLE RS HE
H#P CRE A WRAB IR -
rEERGRRF AL CRE B4 - 2
AR P RAEANRA  FEA
CRE #% 4 41 (CRE colonized group) °
CRE W% EMPFHEBKREH+F
W AR B IR AL B AT AR T UG M
BYITAEZBRBERREN - ER A
MNEBE 414 L ZRAFF > F 48
¥ EF T CRE BA4 - F 366
CWFER T LM -

FEN AR EMR B HRE N 4
{8 CRE 4 A B R4 - =& X
#M MDRO > 3 15 REGHERHER
HENAZ RIS KRGEABRF
W% AL £ 0 APACHE 11 282
FRPHER 21 FLL0.200.25
#1030 W EEZMERES CRE
B ML Ao JE RS A AL B BRI A
% 798% > 61.8% F7 60.7% ; ¥ E %
R R B 662% > 84.5% F1 85.1% ;
W TR HME A 5 & 37.2% > 50.0% #n
50.5% ; R BT BMEL R A 92.9%
89.8% A1 89.6% ; Fn 447 {E# 4 A
% 68.9% > 80.0% f1 80.2% - TIHE W
WMo EARY - BRI 3 43R
BRARE  RATHNEZHERMER
# M 4 T WA (area under the receiver
operating characteristics, AUROC) 2
0.77 (95% CI, 0.67~0.87) & 0.78 (95%
CIL, 0.68~0.89) °
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Y oMW2017F 11 A1 HE
2018 £ 5 A 31 H > EERE W
RAZIE T AL FE - REZH
BERZEYW CRE EREHERE 2
% CRE HAMAFEBEMTA - I
HEBELEZAEWETHRE  #
20184 6 A1 HE7 A31H %%
T 218 A B o

G KA 1E B SPSS version 21.0
(IBM Corporation, Armonk, NY) #4T
TR -EZ/H «t Mg
T AR R A R SR R R B
HEREPE B Z M1 CRE AR o f#
il ## 5] 8 A R T H CREP A #
AEWRREFHESEHE -

A HEWZAE B REEH
BRE  ABGWTFHEE G427 &
4648 ; P=.001)~ 8% H 2% % (ER)
AP (72.9% % 43.2% ; P < 001) -
K & APACHE II 4% (18.61 ¥
17.12; P = .001) > WEAR 15 X"¢
R EAE R (184% ¥ 23.9% ; P = 048)
1 CRE A% (11.6% ¥ 200% ; P
= 001) ¥ ABMKH - KRB TR
# CRE HAMMEBRAIES A4 -
BRENTHE (P=.006) - F5E
IRiFf] (P <.001) > ERAEHESR
# 4 (Charlson Comorbidity Index
score) (P = .008) ~ APACHE 1I 35
&4 (P <.001) » MDRO £ #H#H4& (P
<.001) ~ R EHRFHERDR 15 KX
Bl R R E (P=.004) FRERE
% (P =.001) "$%# (P =.001) "
REVHM (P=.005 " &F% (P
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<.001) F1 5| F 4% (P = .004) 1% F 471
AFRERERA IS X PlwEBE P
=.012)  EREZ (P<.001) feEd
BHE (P=.047) ERBERHARE
iy o

oL AR RTIAMET
CREP # A G Z fnfpsd T H 2 HE £
MAEBRTFERNHZFNEZREN - EHEHAR
WA F st TR E TR E (B
SR AETREAERNEERT
AENWHAETRE - BERH WH
ZOREAME W EZFAR - HEHTR
R

| Hl AUROC % f CREP #
Mg/ - TEREE - NEEH
%I —fX R © AUROC % 0.5
XTEHEEANY > 07-08 2 LLE
ZHW - 08~09 EEFW 09 £H AR
# o CREP # % #y AUROC %3 % F
FHWER 1 o BRIEBEF > Wi
N 45 RETRA SRR A LR
REFREVRABTEZGWERN N -

A KK 0 AUROC REeE £
IR EmEN  BEEREAER
FRW %R -

E ik > Bff AUROC fRK > #*
FHEME T ER AR R
B BERESRRRFERETH
B EAMRF AR EMELE
0.10~0.50 Z R ## % 3 (net benefit)
2 (EFBFK%E)>00 34 EHTE
AR - BE 100 & mERE KA
R 54~76 BIT LB NFET - B
TR EERXTF - EZ R &R

#1% MDRO R %t F o SHHEA
AN I T AL &M (universal) A
AN o EREERE R4
R FRAREANTROWIELENTE
FHBNEE - TEELLH 65 K
DLEWRA - SMERA - REDEH
ANHRA > HERMEAFERER -
B 7 CREP # 8 B R 47 Wy A% 38 Fn
B EIT R EE A E9 B A
EMER BELFEHELREN
CRE &M A o

B - BIRHEH WERRE -
HEEBIUEREK TR N
BN mEREERRA - BEE
P R T B R BIR A - AR A
AL T CRE # 7 > RIES
FEH A B - Bl R - (LB AR AR
o T R R E MATHW CRE
B El e TR WEgsd
CRE #4 4 Wy J&l i [ % f7 CREP # & 1y
SIS E o HEML o T E B ZH
BEEIAHEALHBI4E M CRE
BARBEARABIETHE - &
R BEHRAE—FEBERTEN
BB R - EERMEREFERER
CRE B3 &R AW REFR R
z4b o KRB BEHRE

CREP # A& 8278 tH R #F 09 4% 8 A0
W WA A o EBESE KR 0.10
B fl CREP %8 - B %% >0
FIE 100 ERAEDRDT 54 K
FELBEWFEHENNER - EHRNE
REMFEHRZHER - F8 - Kb
PIFe N\ PR32 18 LA R BR 3% CREP H A Y
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— Bl MBS HRAEUWME S
B &% E CRE A F KK
% 10~20% Wim&E R+ - RARE R
CREP AT - TE—FERATEH
7 ] 4% P B BT o AR BRI S PR R - DA
3T o A B o

[EFEETF ] HENRERWER
HEREEHELH R EE £
H Y5 7 8% W EAEHE (CRE) L4 K
R ERAA RS T REE
BXE - HFRF YR CRE WH A
AR - B E R EATHRWTER #
o ETRDEFRR S -

A 5 B R | CREP 4 A B 3%
FH CRE 2 A RAR - TEFFE
%% %K MDRO ~ ¥ 15 X2 G 1A
BEWREENESE K 15 REGHENA
A BEEIA F - APACHE 11 4
BE R 21 SHERFEBITHMN -
HERE RS A LERE W
FeMTERE - 7EF WA F AUROC i
ATH% & 40 A JE 5 & A BREE 7 1 o B
BT HEEWERN S ®ET CREP
PR BB TR 2 7T R o

EERTEF  EHNAELRE
KTEE - FFERAREBREET
JiG VA2 B Z carbapenem Z 4 SR 1
B T EAEMAENEZBLER
MBHNXTE HREBRENER
BILERBEYE R FHEAE
WEBREANESEM  Fib TRE
®] #| Bl CRE detection agar R i 4T B
B ERAFERLWAB LA - &

HhEE R B 109 - 6 HEE =1&=H]

211

ZEAN > ABIRAEERZZT >
W BAS T B - B T Rk CREP
BARBENZERER - EEFR
AR R MBEH - wEEWR D
45 REIRA N SRR AR B R
FWRASEGEYE  emiR 2 &5
A HRBEENNZHEZMN - 7
7 B A% AR B 2 AR BT SRS
7‘7‘ o

HAEV AR - Rtk CREP #
I B CRE 284 A - ¥ LA 7 #]
B A& DA R A R T
EHRAERBAN  BROFELEWHTER
T T B R R AR B R
ANRDZHAEZ -

ZER

1. Song JY, Jeong IS: Validation of a carbapenem-
resistant Enterobacteriaceae colonization risk
prediction model: A retrospective cohort study in
Korean intensive care units. Am J Infect Control
2019;47:1436-42.

2.Song JY, Jeong IS: Development of a risk
prediction model of carbapenem-resistant
Enterobacteriaceae colonization among patients
in intensive care units. Am J Infect Control
2018;46:1240-4.

3. Center for Disease Control and Prevention.
Facility guidance for control of carbapenem-
resistant Enterobacteriaceae (CRE). Available
from: https://www.cdc.gov/hai/pdfs/cre/cre-
guidance-508.pdf. Accessed

4. Falagas ME, Tansarli GS, Karageorgopoulos DE,
et al: Deaths attributable to carbapenem-resistant
Enterobacteriaceae infections. Emerg Infect Dis
2014;20:1170-5.

5.Kim YA, Lee KW: Active surveillance of
multidrug-resistant organisms with rapid detection
methods for infection control. Ann Clin Microbiol
2015;18:103-10.



212

W B BY &

AREZE—RRFRLABEZ BT PAmA > 9 HF
RARERBEXTE T THTH ARELGEZRIABEREIRY
HERE > RYBEPHRAR > ETAGERBEMBRE
A+ oE R bt 0 BIRREge FEAR R 91 Bk 3 n R

FEREAY > FTABRRBEILGRFAE > TERE B W BF
BRAMBRETRGFEAZ— -

S E 30 A% 3 MRFE TR AREAMRAARTFE
HENER] »FMRBNEIRZEF DG F— - FFx
KRG RAGEFHENWARAZIR - =~ KR KHERA
RHARA TR B ELREGKERE o ZARX > AEN
single arm study * FuEAE R A 4T ~ B R o AR
EEMARMESFEES- W RWEREEH > §K8
gl 8 TATAE RIS HE - Bk R AZA R L34
ﬁiﬁ@ﬁﬁfrl‘ﬁ’c% : E%%ﬁi&ﬂéﬁ%éﬁfi}’\iﬂdg‘?@ A%EH - R
AR RIS AT - Bk » & R wamsETREF

ARG EAE 0 12 nbn\ﬁ*"—" B % B0 A2 &K s AR A A RS
MK E W AR : bR REFAERELTE -

ER o B RAFE TERESHAMB O A BRI
1 By EREFFEITARXRGILRHAZZZGK A4
By 30 T AL Ay 0% énk*a UL ERAZALTRFER
KRERFHEN@ABFEZGWH > ZRRIRREAETLER
%m@%%%ﬁ’yéﬁ@ﬁm KRG o AW E A
ROoFRE XRERZERNLEEAERTTEY TR 2R




HRBEAE SRR EH

G ROMBZ — RO 0 Af sk skt LA F6
Ko RFLEFRET SRR AR S8R & A &
BlRFI s RERAR o F5h  AFWEEERKEFREP
FEHBEEAKRE Y > RHERRARIIEA BAR TR AKY +
WG R EIRR o R ZARERRFRALBERR -
BERATHSEFNHEER » HARTRASZM ~ TREHE
BM -~ TERG RIEAEAEDE R EKEFHR o Hlaew A2
2 FH H0, RE—F] o R ECARBERA ALK
R BA SR MEE AR S B R E AR R R E e A K
A AR o S ARAE B AR B TAEA B 2k BB R E R E
ERETNHREAR c PHFERREERA LARZAKGR SN
B—FFE S BERAUAR 2Ol IZALK -

ERmT o BRBRFELRGMENESL » 1840 K3
WhEAVE FE—REINE > BRI BROBRFTE -
BlEF » MEBEBABZRPRA S TEABRREE LA o

2

213



214

[

S =

S5 B R R T e ST O S NSRS R S

|-

N
4

.

R g 72 ) 3% 55 1 18 2R #

MRRERNZAFREET  EUAGHERLMEMERAHR -

WE - AR B 5 B0 B A RHEN REESE RREEWMAEL
@‘(HT%%&?&@)%%] EH BRI Zi’@’ﬁflkfﬁiﬁﬂﬂézﬁé

ARG REBAEZERN  TERBHEALME T RS

X)?%‘%Fﬁ‘%ﬁﬁ@ RXRERMFXHE a‘?cfnzk’%ﬁ zf%ffii'?%?ritlﬁ%%am

CHE 7]%‘*4;5177‘& R Twm - BEXBMZEFEE > HAXBTFHUEEET B4
E

N

_P\.
%
a
o
v b

)
g
N
id

« Hh I e R S e e < - s N3

s
A
P
=
e
o —H-38
i
Edr

=

T - A
B -
Zﬂ“r

sE=
TR
=

wn

7 B <y

- AW R T
B e g RS- g =t

s S

Lo
S o T

S

oSk

Ti f % (running title) ~ B R MB 2L EH B L MU REFRE -
L/L EREMGEFERBZHEF keywords) e F=ZHZ% : AX 3

*%'ﬁxﬁﬁ —fH A4 KONZBUATZRET RERTF) 1T
CRZEXERBENNZEXHE  REFLAZLE - FHREBNE—F

CRAXFE-REARERLE  LRENREEERBRLES  AXTE

Rl?ﬁ% ]‘ UF'H’I’}“H%(%?% EEHENREAEABRELAAMASR  # cm > mm >
deLmLLkggmg\ ng ~kcal » C~% % °

1] o o el

S

el

=
amﬁ
3 ?—2@4{
TSR
%

o &
24y
Mﬂé

doubl

(¢}
)
o
2

| St me -

W o S 3 S5

SERME
- W S

mg\
F{E -\_@-
_ S

% g 2 0% 2

o8

] O >4 T M o S
mﬁ?
[ﬁ?ﬁ%ﬁ

f&»lﬂ*ﬁ&h\'%

D SR s -

@‘“‘

L‘:

NBE Z AR T F%%d%ﬂﬁpfﬁulikﬁﬂ &R EUBEHNEET L REH -

+ k#% (tables) K % [ (illustrations) :
() IR & AR Bt ?;5']&’:
) %"%ﬁﬁi*ﬂﬁ%%%ﬁuﬂﬁ
Q) EERY : F—HEA T ENE
~ BENBIEEE R Z RGBT "CJE
E%Z%%X%M THEREUN AR
C BEXRZERATA  fH AL
Tetal ; » 3E>{# % £ last name 7
 BERAMTEE wm5§m
()PP —1% - B4 - ﬁﬁ?’]%’fﬂﬂi}ﬁf’r—ﬁ %%( tkgﬁk C(EXBLEEFE
QF#—NHE: RE °In3%ﬁ%‘ﬁi% veds. 4 o fRK ed. AR : BT o &
(EXELRNGFAN) B—FNE—AFEHXE)
(ﬁ%)éﬁﬁﬁ——f’?%‘ C(BEREFACH) ZTEEEH - EnLHE - HEAL -
E | e

LIRG IRT RS - MR o RIS 2016,26:13-20 ©
(o« R R S48 Al 1~3 4 8 b AR O 3 - 9 1993:3(3):1-5
2LABEHEE  EERERTERERFLZEN  HHEE 1995:11:240-5
CERTE B (B o B3t WLE BAH 19857682 ¢
4 TBITHEE (19999 A 29 H) o CHEBAREAN KR RERE « SUMBE - 6EHLHE -
# B http://www.doh.gov.tw/focus/921/88092906 /html ©
5. Rhoades ER, Ringrose R, Mohr JA, et al: Contamination of ultrasonic nebulization
equipment with Gram-negative bacteria. Arch Intern Med 1971;127:228-32.
6. Benenson AS: Control of Communicable Disease in Man. 5th ed. Washington, DC:
American Public Health Association. 1990:235-8.
7. Barry AL, Thornsberry C: Susceptibility tests: diffusion test procedures. In: Lennette
EH, Balows A, Hausler WJ Jr, Shadomy HJ, eds. Manual of Clinical Microbiology.
4th.ed. Washington, DC: American Society for Microbiology. 1985: 978-87.
8. Yang K P, Simms LM, & Yin J C (1999, August 3). Factors influencing nursingsensitive
outcomes in Taiwanese nursing homes. Online Journal of Issues in Nursing.
Available http://www.nursingworld.org/ojin/tpc7/tpc7_5.htm
M YRS B LA B SRR - U5 B DA R 20— (5 455 = ) Bt
??;%%7‘1»’75%2/}34‘? HEBELR FHFALALIRF I L BE SR -
N 7
1. # 5"51 HEHRX ﬁz BT (R WORD ##R) SR MEHERFFHRAE HLAGL2HEEZ

A NG BERTAN " RERARA TR ERAR -
FEE - ARMANEGARRELRRT S AT -

W

L om 5

(98

off
w5 >
=4 -
N
b3
=1
=
ful N
= ©

2
3. S
S HEEAGEREE R E G ML wwwnics.orgtw ©



Ak ¥ Y R ET
& A 22 W R RS EEEN

Infection Control Journal

4 F o HARARERETHE HBEEIAGEREEHNET

o BB OM SR EAR S B8 BRERELF AR
B AR A| IRt R m Bris e TR dEd 4 )

B m BIREF

B Mo B ESW RER > BEM

b B & B LA TAE ?E@ Bk B KR E S RBE
BRIEEE S B~ R E S BFA M LHE AL AMBE
WE R~ 2FT  HRE &ﬁ%~&%% BRES N RAE
RAZ -REM - REZF S GFEI- - BEE - REE ~ B
ENE PR E - REZ -REE-HE 2 R
(it K E 55

AMGEER TRELER

ARIATIRE KB SH%

By B & #E:ER

bR & M AR ERERE  RBAAGERETHEZS

Hy, o 2T ERREEHRCGR - 2T R EHEZ—KI1219874-10

T 35 1 02-23959825 ~ 02-23759181

] Ak + www.cde.gov.tw > Www.nics.gov.tw

o F A 20206 A

£ Fl F A :1990F12A

EEERENER  FAARRE  BECKAEREE@RE
MHEREES - BitESRBEET 9ll7717271326001

GPN: 2009200952






