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FEIRESPLIRERAEAE
R FEIITEAREN

ERE BB FEC HERY AR FHFC

AR KB EEENRER BREATS TRHEERA LKA

BB IBIRIB KRR PRAE AE (Legionella species) BB BEBEMS
R AZEBREMANRRE - MREEENRREBEFE N EYHRERREBRR
REL - ARRBERRERRENAEFHARMOEARERIRERRR Y
ﬁﬂ%%%% DIRIBEKRIRBROEAENTEHRR - FRSEE " HKARIUE
5, B TRHFES ) MRERRFHMLKE - RIBUS » RIEEASILES
RUIRIZEKEAGZ M RSERBAEBEHT o UERBNREIRERISEER
ETRMOBEARGRERETS o BERVEDT @ fiRHFEEENRREE (2011
FHBHRIZIRFIEMERDBIA 20.0% 2 0% ' p = 0.002) - FHEM RS
HEEIREYE (SIEXEREFIE MRS BIAS 30.5% 4 51.2% » p = 0.016) °
B TR FEH AR NERMBARBEREMMR L EZRLIR - HiREE
EHRAFMERTESE (BESKEZIEERDBIS 5.9% 5% ' p = 0.83) ° 55
RBET 0 ERESNMIRREE BT - MKRRERIG BER » HENEADET
BIE ~ = - SOEFRENDS - BERNKRERRBERREREEZDIE °
( BXi%H5E 2022:32:65-75 )

RS2SR : SIREERE - ROEARE - BRIREERERIZR

8] = %% (Legionellosis) /5 & 2 - &
HEEAERAELESTREEAR
REEAHE (Legionella (Legionnaires’ disease) i % &2 7, #
pneumophila) TH R BEEAR (Pontiac fever) MEEKH N > HF
REI 110 £ 12 A 28 H%# BAH - FHE
RE1114F 1 A 14HBE WA © 7046 7 W A FE 13897
REI1114F 2 A 22 HEZHR B E3E 1 06-2353535#3596
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BIEEARWEERTES 10% ;
EEFRBENRTENRGE 25%
11 BEEAREHREHERAN
(BEN) RIT R E L Z AT
MRAL[2] > EEERFEERIAT L
FE—W3) HEBHREEAMMA R
(health-care associated infection, HAI)
BAEE AR R RI T R I E R 3
ETREM] BT 2742
BREEAFERRKAL T
BGRAEY ~ FIREEE - BHREN
JET ¥ (5] BRI E A B H 60 1
DLEHEAE - Ml 70 UL L FAR -
BIEEARE 90% VA L& v
BIEE AR (L. pneumophila) P
L. pneumophila Z/VF 15 & FA -
EFUmFRE | Rugd A 41
80% - b&%%%ﬁw?¢a”ﬁé
Wi FR]  BARAAHKAAE
ﬁﬁﬁAi%i%%ﬁ Bt 5 BT B
m“ ?%&ﬁ%ﬂmhﬁﬁﬁﬁ
B[] - BAMN—REEXERKE 9
ﬁ%%@ﬁ&%$7%6%%%ﬁm
BB ELREEAR(4] BT
BERERREFNEEN - WEXE
E M %& I Allegheny County & & 3 &
o EEREAAELERETSBEAKAR
MAHBHEEABERGEEE 30%
PE - RTrBEGEBVRE ~ TH
e BER T RFENRSE - LEAR
NEAEWRF KRR HEEFTE - U@
KRBT R B R EA[6] ©
REKRGWHEFTERAS
& > 4 & (chlorine) H % & & = &

1t & (chlorine dioxide) JH & & ~ &
4 (ozone) HEF R ~ HuHE WEERR A
# (enzymatic system) &b i # €1t
& (hydrogen peroxide) ¥ & & ~ %4
MEFF BAROmEBIEENE
Ji| BE i )& 3% (point-of-use filtration)
F R 55~60C LA £ Z KB E H 83
H O R R 30 448 R E B HE %A
M R EZ B — %% (heat-flush
method) ° & 4F - WF 7| F 4 B T %
EmEEE N BURETTH
EOHHEBRNAR  ZREME X
G 0y SR SR B T UK # UK ([5,7-10] ©

HABRARATHNEREEAR
Pt SR 9 R R > AR E 2005 4
RGBT EFEARRARBREEART
Bl L EBERT " RKRKHE
OB THSBRTHEE,  RARA
RRBHMFAEFEERE  TKHE
MAEREZRFI KRR BREEAE B
Btk & - Ko B R PR O AT BR3¢
(healthcare association infection, HAI)
W B o B R B AR R A B AT B R PR
[11] AXFEHRAAHBEEAR
TEHERERERRERBRNSE > #HE
Bl NAE R SAESE o

M7 E

ARAMEE 1342 K2 BEF
G BARRGSHEEE (RELE
B+ th) HKRE (BT — 4
HlEg) o & KAEEXEEES®
RABREAKR G (B—) - ABAEH
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| mEERARE |
A B o — N
E ® |§ | SEESKRE
7 # ﬁ i 5 :
% & % & w 5
& . = ﬁ 7 =
& & &
st BIZBA R4 - SF~12F
#® % % (B12E K %4 - B2~4F
7}<I 7K 7K
=1 -1 i {BAR g S C AR
SIEES R B2~4F
5F~12F KA e
A
R AKGE I

— fkREEE

FEXUE BKBEEWAKARH
¥ o

AEREE F HBNESE

#2011 4 2 AEATHRAKRARK
#EHE 0 KM T (LIQUITECH®)
BARED " HEE R KEKSER
& B TR AN ) ZHBATER
HE REWHET A 02~0.4 mg/
L $#FREEE 0.02~0.04 mg/L °
B W EIKEN T HAERE BokE K
ABE,  BERBTHEFRE B
MEEN T #AKB AN ) HREDNER
o REMBAGLRERE EmER
SESREmTRENBEEN - KEEBEH

EERE] 111 £ 4 HE =+ "%

AABEBRAKERLE - LRABR
RIRBEmEE T 4 K& 5 R KRB
Flo o FUR BB B FTRE N "SRR B
FHES L WEAFE TR K
WAL B A BT EERE HKE AL
it s 2 MEATH®R (B=) REEF
i A B W E Y o

BAEEREINDUFEEEER
B-HABRARBER  BIREHRE
REEREFERE UFRAEN
& (LaMotte®) % | 3% 3% 7k + 46 % F
R o

HEBE R ARIT R RAEE
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B= $EEREEHEAEZEERA

T (k—): (1) :2007 £ 01 AE
2011 % 04 A : AERIT 66.7% TIK
AEEEE > UBKAREEFEZR
B oo BB ERTEA 65~70C » &
KR 30 4048 o MR H DL 4L 4 4%
{84575 2 K O K IBE 60~65C
BAMEZEAE - BB R ERK
Bz BERA 22007 £ 3HH—
K 02008 £ 4 8 A—K > 2009 F
FBO6MEA—K:©2):2011 £ 05 A%

2012 4 07 A : ERBAKRBIHE FE
B WA EEMAERY  BETHE
BERTEE - BBAT 88 5 R
BT HEFSE o B R IEEH
BZES55C BEAREHREEKE
TEHERBNEE  KRFBENE
FHEEELZFEABE 150 A4 - VA
BEHBERGRMMREIH - MR
REEAHE[12] 5 (3) 12012 £ 08 A
E 2014 F 06 H : WSUBRIE SR AT 3 A

®— HEAZHITHEEREFRER
EZE B B E3 G2) e NS PARoS #MITHA

(HE)
2007 1 H 2011 %4 H 40 EUKF -
2011 %5 H 201247 H 15 Hil g1 =g FHEME
2012 £ 8 H 20146 H 23 SR T e AR R
20146 H 2014 5510 H 5 HAIERAEE T R RHENE
2014%E 11 H  20154E7 H HAEREE T e A AR
201548 H 2019 % 12 A 41 HSRAEET TR A A TR
202041 A &5 SR T e AR R
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BRAT[13] c $ATEHEE HF—
18 A ~ 12 2 18 A o B B sF SR 3
HEE 2014 £ 07 AZ 2014
10 AATREGHERYRARE
BHFE (4): 2014 £ 11 HZE 2015
F£07 H: ARSREREARERA
BHE - SATEEREKERB IR
B EEE G):2015F08 AZ
2009 F 12 - ARABEZHEE G
HRE—REE T, ZHBEH
OB (6) 1 2020 F 01
A : $ATEZHEE A "GHEE 2 H
A—1K#EE 1 A, 2HBENRHEH
RN ELN -

LUIRIBIKR B E AFE AP 1E SR
AHEHE PR

REEEHHBMBEAR AR
MR BE RN [13,14) 8047 » &0
FHHEF G HARRE - BFAEHFER
HEEFRMEGEEEEEE I
BRERE -BXFRBG  KEE
FEEREKORBES S 4 (B
BAHEEEERR 1% KiEE A —
MERBMREFHAEELER | &) o
BB A E KM N KD HIE
BHT  BRAEV 0B UEGRE
B R E (3% AR ZAMRMKE
#1300 ml K - EFA 2~8CKIE
HE o FREEAFERELER > 100
CFU/L #| % AW - 364t H & kit
TR ED FRAR o URRILVRES
S R B W G R

EERE] 111 £ 4 HE =+ "%

B PR W PR B K VL TR AR EONGE & oA
x o REEXRBARLHE  BER
R ik 2 AR R AT A R AR
it HAL BYF] A1 o AR DLBAOK R
H s R By ST R A% T A B AR
B URGAKBTHFENFREAT
T # o

etk

MAEERUFTTHE (Chi
Square) 44T > p 1 < 0.05 B A4 B4
FEEER -

fm R

TEME RS E B AR IGRE AR

1. kK ABHEEFSE : FFH
B 2005 4 66.7% HBAL % 2007 &
83%  FH¥Z p<005 BLATE
#(E=)-

2.2011 £ 05 HZ 2012 £ 07 A
BEBRANFARRTHE  BHF
A 42.8% (4 A)TH#A 0% 6 A) - i
2011 FHEMHMH LG RES
J 2 20.0% ~ 0% (p =0.002) (& M) o

3.2012 % 08 H % 2014 % 06 H
T g e Rk 0y B A B
POB R A T S R BV R T e
A0 A 305% ~ 51.2% (p=0.016) °

4.2014 4 11 AERE#HEF
HEMGMMFIEER 2014 F
% 571% #2015 £ % 6.7% (p =
0.009) e
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CEERKRESAREE AR ARES A
Blm $AREEF EE EF ¥R PR AR K BEA& R B 1 #1T A3
5.2015 £ 08 f & 2019 £ 12 f| 6.2020 £ 1 A& "2 A&

e KEELEERRIEEE - M HE-1EHAKAEE  BEFE =
e KEBATYERE 59% 2021 & 12 AP BER 5% > #ik
BAEBERMGEREEE 174% (p = "ERE—REE R R E
0.049) o 5.9% (p=0.83)
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7. HERBRADNER - SRR
FHFEERABAKRKEEF - FHEMEE
BETHFEAHIN . BEREK
WAL EERE R LEDE -
BEFHFHFARBTREGENER
B KEERHBARERAE
T 0.3~0.4 ppm Z [ ; @1 1% JE
HEBEHBETRAREES » K#
JE 4 7 % 0.08~0.16 ppm & 0.09~0.24
ppm °

B RAE KB 4R 2011 £ 5 A
R BEFAIRE KRR S RELT
EEFEHK (k=) L FHE HAL
gg o

PR A ETA -
BKRBHEFFRALES
BOKMEIRE  RERMERFHHN
252,0007C/ F : & KRR T 8 4) 3 dp
2,100 T o SHSREE T HFERER
K EREERREF L 450,000
T MM 2 FAHTRME &
FHHEFFEHAE - BAMEE
HHMARER HHBRTEMEEXR
ME (KK 7~8 18 A2 #1) - BB
FHEEBFHEFAEH 1,350,000 TT o
HLER 2010 5 2011 £ R (6 A 2

10 A) > #OKIRKIE 7 S8 4R 8 T K
FH MO RAAERE  #3 5 EA
RETEBERELY 49499 & - & K 4
1,118,042 T © 1k bh 48 fh 24 % 47 45 Bk
THEBFTHAE L 13333007 °

T &

A RBH > BRKRABEEF
BE W] RE BN B R 3R - BB E R B AL
SV FTROBR TR Wy JEL TR B vk VT B 1 R
T H o EHATHEZ ERATEAR
MiBE S KEMEWNHEMRZE - R
HERRBR G RDE RS - BRE
ME RSN EAZ EHEE
HABRAN ERARABRFTEH
FBARABFHERALEZER
HERBUWTRE  AEHBHAY
A& - FEbAE TR AR BER o AR
R BR B SHR T E
HERZBEE - BHEAREGEEH
B E B P o

XA EERGAFH %K 6~8
B kFREEAFEBRAGEREKE
[15] B ERmBTH  RBTHE
0.04 ppm K 0.02~0.04 ppm 15 L% &
B E PR RIL16] » 2 41 JBE o 4F e ¥ R

R 2012 FF 2021 FRAEAFA R ERERTEZGHE S H

o 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

H 05~12

AP EEEZER 0 2 2 2 5 6 4 4 4 2
HAIfEZE 0 0 0 0 0 0 0 0 0
EEFEEEEE 6 5 14 9 22 16 28 26 34 34 39

* BRI« i Al P B s - A R A

2
0
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BEERAKTREE  AHf2ER
AR RERETENS AR
Bl [15] ° AFF 58 5] R ABRAT Rl 8 T
B OBREHEFARMN BEAER
BHEEBEGREFHBRTRTRE
BB R EET R R RH
AHERFBRpERE R KEN
ZEMB - BHBTRENENTE
B 00 3 38 v sk G B R R R - DL
RERET R EHF R RBRE R
SRR T T LEWEA -

X BB HEARRALRER
AFMBEREHEET  CHEERLER
AT HEHE - BB EREART
E15.17] - AR XD BB EFET
R~ AR AR AN E - B
AEHERT  TAEREHIAR
EmEARARRE  ARER
RN ERHAIL o E—BHERT
RAKTTRE 300 HEAKET » thEAM
ERAREGEEBYRAKE  BTHF
EREAW L—EHRARE 2 ETH
BOKAR  BEATHHENAREE
Rl TRERARBAE B 1 48 3
RBTREFEGBEZERERRZRAAK
KEZE ST < 1.3 mg/L; R
F<01lmgl) BAERALLRE - #
A8 VR TH B R R U I R (B R
WHFT LR ERERRBEAS
MREWEE  HHEFERRER &
PEEERMEARARELZF L
WBEAT (k=) ARIERLESEER
MEARERBEMBREEEZE
@E{‘ o

UTRAZE, ARETET
B R UARAR R - AT B R AR
BREEARDE SRR RIEARA
RBEEAEGEEIME > JTER
REAKAGEE - 7 &5 BRI
BRRBEEARTFHEEERF - T
BEREERITBRET RN KE > mE
2B BB 6 - 77 6 5R TR BURE
48 By LR AT

Bz StHERKARGHEE &
JRL P B b 8 SR B UK B 3 R B
RFPGEHFRR > RBBETELE
& ¥ ] B B AR SR D B A E A
B TR AR B R R R R U

SENR

1. Legionella 2019: A Position Statement and
Guidance Document. Association of Water
Technologies, 2019:1-31.

2. AR E I - B ARG TIE
Fftt - 1050125 & -

3. Cunha BA, Syed U: Legionella pneumophila
community acquired pneumonia (CAP) presenting
with myoclonus. J Infect 2010;61:505-7.

4. Lin YE, Stout JE, Yu VL: Prevention of hospital-
acquired legionellosis. Curr Opin Infect Dis
2011;24:350-6.

5. Emanuele LS, Pasqualina Lagana, Maria AC,
et al: Environmental management of Legionella
in domestic water systems: consolidated and
innovative approaches for disinfection methods
and risk assessment. Microorganisms 2021;9:577.

6. Squier CL, Stout JE, Yu VL, et al: A proactive
approach to prevention of health care—acquired
Legionnaires’ disease: The Allegheny County
(Pittsburgh) experience. Am J Infect Control
2005;33:360-7.

7. FAERFE R E I ¢ R AR RS
HEES | - 2007 4 8 AHAR -

JERAHE R HERE



10.

11.

12.

TEE ~ Bl - FRIEE 73

. Lin YE, Vidic RD, Yu VL, et al: Legionella in

water distribution system. J Am Water Works
Assoc 1998;90:112-21.

. Sheffer P, Stout J, Wagener M, et al: Efficacy

of new point-of-use water filter for preventing
exposure to Legionella and waterborne bacteria.
Am J Infect Control 2005;33:S20-5.

Stout JE, Yu VL: Experience of the first 16
hospitals using copper-silver ionization for
Legionella control: implications for the evaluation
of other disinfection modalities. Infect Control
Hosp Epidemiol 2003;24:563-8.

Chen YS, Lin YE, Chang CL, et al: Efficacy of
point-of-entry copper-silver ionisation system in
eradicating Legionella pneumophila in a tropical
tertiary care hospital: implications for hospitals
contaminated with Legionella in both hot and cold
water. J Hosp Infect 2010;68:152-8.

FHIE - PG« RILE AGEBME o R
352011;21:294-8.

EERE] 111 £ 4 HE =+ "%

13.

14.

17

HETRFES PR E SR SRR A RREIGRE
BB - 2011 4F 10 HETSE -
EETRFES PR E SR« BPORAE AR R
KRR e EAHRH R FERS TE$E 5 | - 2013/07/23
HER

. Liu Z, Stout JE, Yu VL, et al: Intermittent Use of

copper-silver ionization for Legionella control
in water distribution systems: a potential option
in buildings housing individuals at low risk of
infection. Clin Infect Dis 1998;26:138-40.

.Lin YE, Vidic RD, Yu VL: Individual and

combined effects of copper and silver ions on
inactivation of Legionella pneumophila. Water
Research 1996;30:1905-13.

. Muhammad AN, Kirstin ER, Harriet Whiley, et al:

Water stagnation and flow obstruction reduces the
quality of potable water and increases the risk of
Legionelloses. Front Environ Sci 2020;8:1-13.



74 R AL B R T L ER R (B A T S E ST T LRl

Implementation and Effect of
Environmental Disinfection for Legionella
species at A Medical Center in Southern

Taiwan

Li-Rong Wang1 , Po-Lin Chenl‘z, Nan-Yao Leel’Z, Ching-Chuan Liul‘S,
Wen-Chien Ko'?, Ming-Chi Lee'”

National Cheng Kung University Hospital, College of Medicine, National Cheng Kung University
'Department of Infection Control Center, *Department of Internal Medicine,

’Department of Pediatrics, Tainan, Taiwan

Legionella species in the water environments of healthcare facilities carry
a risk of severe pneumonia for susceptible patients. Appropriate environmental
disinfection can prevent the occurrence of healthcare-associated legionellosis.
The aim of the study was to confirm the effective disinfection method to reduce
healthcare-associated legionellosis at a balanced cost. Regular monitoring for
Legionella species in water was adopted in this study to further verify the effects of
the heat-flush method and copper-silver ionization. After copper-silver ionization
was utilized, the disinfection protocol was adjusted based on the results of
Legionella positivity in water specimens and the effects of intermittent disinfection
for high-floor and low-floor water systems. Urine antigen test and sputum culture
test were used to detect clinical cases of Legionnaires’ disease. The disinfection
effect of copper-silver ionization was excellent, and the Legionella positivity
rates of the water samples were 20% and 0% in 2001, before and after the method
implementation, respectively (p = 0.002). In terms of copper-silver ionization,
the average Legionella positivity rates during its continuous implementation was
lower than that during its intermittent use, at 30.5% and 51.2%, respectively (p =
0.016). There was no healthcare-associated case of Legionnaires’ disease after the
implementation of copper-silver ionization. Moreover, the temporary shutdown
of copper-silver ionization disinfection had no effect on the Legionella positivity
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rate (5.9% vs. 5 %, p = 0.83). The overall results showed that the application
of intermittent copper-silver ionization disinfection, with flexible disinfection
protocols based on the results of examinations, is a useful method even after taking
the cost, the effectiveness, and the control for healthcare-associated infection into
consideration.

Key words: Copper-silver ionization disinfection, Legionella, healthcare-
associated infection
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R EHRARIRFEEZ
[FREEBE RIS DHTEAEREY

EE ORKR REHS REE FRR FHH

o EERE RS A
Pl SRR ERE CRAE CRESH P
PEMRARERE s Lk A
WARARYRER CBREFH PO BB

REEFREEE (Pseudomonas spp.) ' ¥ RIZ#KIRIFE (P. aeruginosa) ' A
IRREENEREE RS EERMESRARRESH - 5 2010 &£
s AEEDPRREHNZERANIR RIS BEBERNIZEDHRIRIRES @ KB
EERBINTERESERNEERERNDFEIEERREESE - 8 2011 £4 B
£ 2013 F 2 BRARKREENEEN L AIRFEARIE (automated endoscope
reprocessor, AER) £ &L 18 HKREERE ' EPRSIXIRIFE 15 #K » EIT
AREEIKE (pulsed-field gel electrophoresis, PFGE) 247 + 9 #kiZ e iSEBRE
JREK (clone type 1) @ IIRBETHREAIR TS TIHIEEEESM (ERCP) 5IF
—+Z1EBR (TJF-2) MiRARRFERFIBBEIEE - B 2 KEREENBRS—
[EIREHK (clone type 2) - BIMEBZRSEBIEHFINIERES TIF-2 i @ #2
BERIREK - A8 2013 &£ 6 B 3 BWBER TIF-2 - B 2014 F 2Bk
SREM+ _EERFESEIRKIRIEE ° 5t 2009 £F 2020 FAIREHEF AER
TEHIRBISEER - FIRTE 2010~2014 F0 2019~2020 BURMHEM (BSHRIET
) DEEEIEN 0 PREPRT_EHRENBER - MABREMN AER DEE
HREERRE - ANMARIRIFIEEIURPRETEE —RNIRE - AZHER
BRNSEBRNESRERER @ RIEBRREINESEBREF NI BIREURE526Y
AIRER @ IABRREFE TR AARREESH  HoaE(CERATLARER
SEXBHEEMILEEMRY @ PIERARKIEST AR R R IEFIISEIEZRKIE

( BEIEREsE 2022:32:76-90)

FABEE : AIRIER - RIRIFE - SRBNES

EBEI1115E20 3 HZHE HAEE - it
EE 11142 A2 BBE WAL : 402016 F W F R Z B L — B 1105}
RE 11142 A 22 HEZAR W8 E 3 04-24739595

DOI: 10.6526/1CJ.202204_32(2).0002
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[l

Al

WAL (endoscope) T B IR & &
RECHARERENMHRERNT
B TR AL A ] DL e
THERFWRE  TUREE 5
WAL AR A B A BAT 0 o1 B ek o % R
B EHBERAREEZSZHRY & (semi-
critical instruments) * .78 3 8 A\ B8 =
T Uy FHE - V] AE R Ak KR R
B RAEREERARBECEEHFH
(liquid chemical germicides, LCGs) -
I RIS B K H = H M (high-level
disinfection) [1,2] °

BEHERZMHENAZE K
BHEEHEFERNASEMT HAL
HAMHA 0 30 FH BT L IEA
REBRRZEAGE  WENHR
SHAT W R E W T (endoscopic
retrograde cholangiopancreaticography,
ERCP) A0 F4i7 Fl W L% - B 2 SOk
o LB 1R B 4 R b e A R R R
KR Fe AR R 3 e BUR A
W1 BB A R IT R34 BE
1R E R 4 A0 B E AR 7R T(5-7]
EHEAERASEREENEXAE
EmERENARGRE R EEREKEE
WA B SRR o 4% B2 AER £ - F]
DA Jm i 9 B8 B A B B K R
30 AEEW SRR o BER EEM M w0
(BB REYEHE (Food and Drug
Administration, FDA) % & & f ©y
AER # #4838 10 # - fw £ %8 K H
FHIE R AR F B RAZH P T F (8]
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BYERANAEETEGRBAEE
FE[19] -

AERXMBEEHH A 2010 F
FLAZHY EXEBRBERERNAN
HEBREE  RESRRLEEHHE
HE - TYRBIEENHSEEKE %
BOMANET  BEEEHHAH
ERFUEAWESR  2HRABRERE
B BEFADBSE AR NRE -
MREWERAREENAEFRAY
EHRBEHERERERE % - L0
ATEMETFHAZTARRR
o RRFEHCENREARERN
BEOX AW IT R RIE - AT NBRERE
EBRBABEAERE ML ERE
HAWHBEAKERBIEHELERND
égi o

M A

— - EREESHEERNERE
#i[E
MAHZHHAK 717 RERK

%8R #AFAPTEHANHE

#1400 B o RPE F A B E R 2010

F 11 AR AEHERTECRE

B oB-EAHAEREREHEN

WHE  BATHMEYREEZERE

BF (BABT=42—BENAH

FRWE - ZEHAZRAHE NRER

WAZF) 0 B 2010 FHEEER

EE QM EBEME (Pseudomonas

spp.) ~ MG ¥ ¥ (Enterococcus spp.) °

FAKRHE (Candida spp.) % > L& H
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LB BN BRI R
# (VITEK® 2 System, bioMérieux) %%
B SBBEREARARRER - HX
AMABERLKRET - FHIE 2011
FE—FZREEHNZEGHE B
2011 £ 4 A 1 HE 2013 £ 6 A 30
H: 2MEANRERBER K
ENRAEHRBIBREBRER
# (pathogenic microorganism %7 P.
aeruginosa %) L #ATHFEMEH
FEE PR AT R RF
BERER P2 AEBRERE N
S0E B FREE R BTSSR
ik AN ) B - A R R o
RO MHRHEEZIRINAEHRE
BEERA - BATE R RS (H
WREAHRZHMM 2010 & 1 A1 H
Z 201346 30 H) EEAFML
RARE EHED BB R $ER KR
B RN REE - T EEL
RERLREZREENZE & TR
e FABITBERNASR ST
HmmEERE - FERTHAT Y
(BEMAMNEH) & 2009 F 1 A 1
HZE 2011403 A 31 H LY Ok
& WALSLIT B kv T AL BELAE AZ AH Al
WS B H T M) & 2011 4 4 A
1 HE 2013 £ 06 A 31 H > 5%
M (FRBEHTENRS  BILET
MR ARTREFEER &
2013 7 A 1 HZE 2020 4 12 H 31
B o

" HEEKREEAREEE ¥

B - ENREE R EHB R

B B R 2 B o ek s L AR 3K
19 % A& FHRENRE T X (GIF
1-7)~ KM% 6 % (CF1-6)~ +=
16 7 S B 9 4T 15 B 3 4 % -ERCP
3 % (Olympus® therapeutic video
duodenoscope, TJF 1-3) » 1 % & & 4.3
X HERHAERERREERERRLR
BEEERWNAERTRE - st 8
M4 % #H AER (OER-AW® and EW-
30®, Olympus Company) 3 & (AER
1-3)° FTH WM EfiGHEG BB
MRAEREREZE—NHRHEEER
PAT (BARBWILETHMAERETE)
HRHEERETH 2 4 EEMIREN
PEFEGRBRREEFRAEL) BE
HEAEWAEERERNHEE EH
FRREMREK Gk—) i EBA
BRI R IR A B R F R
BFLHE® > BHENR - FRLE
HHRWE ~ Rl ~ 2 (rinsing) ~ H
B - BT R LR FERITHHR
$E N AER ° 6 X K4 AER3 >
7T XEHEEA 3 XGRS AR
AER-1 #1 AER-2 #UTE B RHE # °
BRE B KM F R KN Z A
#HAz B 0.55% # %K — ¥ E (Johnson
& Johnson Medical SCXOPAS5000
Cidex OPA) ARRERAEHRE - B
3% AER £+ - £ R tehe 645
MR AKAZE R RIEE OPA BR » &
220CZ OPA AREMED 12 448

JERAHE R HERE
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®— SEREEARKFTEASRERER
A O HGEEI5HER BATES
1. ERHEESEAR
1.1 FHBHZ ~ Bl L TG Teiaga T A ARE RS
1.2 RISV O R B
2. Bt ~ Ehik
2.1 SRMGZRIIAR ~ S UEH A E e AR
2.2 FEE KRN (STEH ~ SER) - B
2.3 R AE TAEA BEIFRA X
3. BRI S0k
3. HEFRE A R RE 14 K 14 RIRFEE
3.2 B FHIIR AR - ERERBERIRTRAE - #565E OPA Rl
A AT E SE KRR S HUE
3.3 SEFHAT - RS OPA ARillE AR Bl (BAEM R AR T PR 17—
H) Ak ERA M 2 = 2
3.4 AeER SR N ~ HEAA B HIEHER
4. TG Ve TR
4.1 K o W R (R DU RE RAT I RO 8%
4.2 TEFSVRIRPEERE b M TR A B i e B R
4.3 57 TSI —RIE TR IR 5 DA SO R %
ENE VLRI BHEZ Fo 1E - TE VRS RIS 2 2 5E at 30 70
HtL o FRETT R N
4 A TEVEIHTEIKIR SOP IEFF (YL ~ 1435 ~ H2k)
5. BRI A IR - B
5.1 HBRIREANE - B EFEFHTER
5.2 HEREFTE G B AR RT— Ol S B AT AR I 35 I
BORAFH
fifat 1.7 FORTEG 2. GPLTHSE SOP « (1) 5L © MRIVEABSE A @ GHIAX
K BZE (— MBS —PRF TR R A - KERTEE R ED BAREEIEX
ENEVERIRIEEEZF R 1k © (2) 1635 © —MIEIERER 12 708  (3) 52 3EfEK = (A/B)*100%
B TR SRR TARE
XFERAA - RN

i

cREEH s & H He

/

EERE] 111 £ 4 HE =+ "%
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% » IR¥ AER 3% T R AER W #
TEERBASGEREE  BEAR
TR B A R AR Rk W A
JE - BEAEARE N SETIEHR
MR o $ATE B HEF 8 KHF Wk
FRREFEMERAFEGESR - HLIEQ
B_HEHMER  BAPT—KKE
W B o Aw B AT LE B A K AR SEA
(BAEARLE - A HE BN 100 CFU/mL
HEZFREERMNER) £ 8K
TRZEFERERT  EHEARE
BEANAZE  FLHEHRIE A
PATRAREBEFEE  REEED
Kok ERE AR - KEak e
¥ 1% 46 e B BUEE R o W 5 A R A AR
TE&H 3 64 AER > HFEHLHF
— W E S B IR KR o BATHE E A
J& KHF WA B B IR AT A AL 0
APt - LHATFHME S -
TR 2 I B TR 3 & ] T 1E 8 B
WHSEFEHFEZHH T NWHHERE
EWRAEFZEL B R RENEBE
KE B RARE - B NHEE BT R
REEHES T EM 100 CFU/mI 1k
ARFHRBRBRERE K - AL{ELE
WAL R A BREE - HAWHE
ERPT LR AR EGEREF
BR - E—THWNSEAER OPA
REBED IS B L (BENEFZE
HEEHTEHEREES R AARE
HintTRATWEMEXRE  8:F
BEEEXRXF) BRARBEER
HigW  HEBRERANERERE
B o

= - ARBHIIRIERIGRIEME %

EEREESE

AREEKREEH 2009 F 1 A
B & A HAR NN SEA AER
BATW R A A Y 3% & HE R
RIS ERDNEHEZ4HE 20ml E4
REWAEKBERBE - REM 20
ml BEAEKFEANNAERBRR
HE A0 20 4530 | 093 1E & B2 (suction &
biopsy channel) * IEF E R B % H
BREEERLNRELRETE T
AREBREBELZEMEDF & AH
DEE TR ERESRBERENGR
B IEHE (thioglycollate broth)
I ENITCHE A RN 12 B o
FHECEHRERRAMEN
2 NDEBE T EHEEHEERE
E 5% ¥MEHFL (5% sheep blood
agar plate-BAP) - 3t & N\ 37CHiE 4
BEE 18 E 24 B o 3 FH WA
EHMAENE %A ®A VITEK-2 &
MAERENTERETEE - BHR
BB ENE 3 & AER WEB A
S A BEEMRERKT (BD
CultureSwab™ collection and transport
systems, Becton Dickinson) # & @ B
HRTFUEEF EEHRR 5% BAP
BHEABREMKTERL - 2009
FE2020 F - £AHEBEERENE
WA $E AER & A $4T R ig It 48 <
BRBEEROEENMEE  UREH
AP BOR B kg WL AER % 9%
8K RHAFMHENAHEM AER
R B BOR M R R Y T A

JERAHE R HERE
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B FAERBEIFRERGRRHEH
R EERE -

M~ HEMDFEMBRESE

EXRREKRAERANSTA
1% 77 % AR E &k F (pulsed-field
gel electrophoresis, PFGE) [10] * 77 3
kT - AW RERTERBA
BEWEGR NREELEARES
AL EUE AR 1) DNA - R Spel R
B2 (New England Biolabs) 3% & % #7
WM H BT 7 B V1B E Bk DNA 4
EME > IKEEXK#E (Bio-RadTM
Gen Path) VL& ik i 4 B V1 B B %
DNA F Bt > Fi#5 4] DNA f Bt &k E
BB (Bio-Rad) 47 FH %
Z [l #] DNA R & BE# T FE R B
PER3EF BN - BT % R R
Btk o

MHEER

H 2011 £ 4 A1 BHH®% £
2013 £ 6 F 30 H AL - 48
EBEREL 18 % EPENHAE
A8 17 kA H AER 28 1 % &
HEb A B E b & r k&
5 P. aeruginosa 15 & (4 AER #
& 1 %) > P.putida 2 ¥ > #2 P. rettgeri
1o ®HF 11 RBERE % 8 #
4T ERCP W+ =% & (TIF-2) 4
B SEE - B4E P. aeruginosa 10 tk
#a P retrgeri 1 # > E 7 2011 4 4
Ao R 2013 £ 2 A48 P

EERE] 111 £ 4 HE =+ "%

aeruginosa ° ¥ ft ERCP W 4% TJF-3
1 TIF-1 4 A7 2011 4 4 A #2 2012
F 11 A& 48 1% P aeruginosa > 7
s B X LML E WS GIF-5 42 B
2 R E M E % (1 1k P. aeruginosa
SBMEMA 2013 F1 A1 % P
putida > 48 H# & 2012 F 11 A) >
1 GIF-1 48 1 % P. aeruginosa °
AHHE A 2013 F 1 H o A 2012
F2ARMNEBXAEHLE 1 % P
aeruginosa f g AER 4B 1 & P.
putida °

B—2% 2009 £ % 2020 % -
AEBRTENHASEEESEEARR
WA EEEEEE W HM
$ok 12 FHHAREEREER
HHREEREHRETKRREKHE
116 # (P. aeruginosa 20 % » H fu
pseudomonas B JE P. aeruginosa 10
o FEE R 86 th) o WE—A Ff
5 » P. aeruginosa T I A 2010
F (1 % > 2010 £ 8 ARHATHIEE
‘YNBSS TIF3 A bEE) 1
#2011 £ E 2013 £4 548 E 5
43402014 FE 2018 FHAEW
453 AER 48 W P. aeruginosa -
B E 2019 41 2020 F4 508 it 3
A 4 % P. aeruginosa » —B A1k
¥ 4F JE A0 B SLAE B A0 3R B4 B WY B
AVEEMBEMY - A 2010 £F
2014 4 (89 tk) #7 2019 4 E 2020 4
(17 ) WRERE - BOREE %S
BWEAREH - BV 2011 FEE
¥ (37 ¥ > P. aeruginosa 5 k
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no.

_

TR LR B R R AR AR T A 52

bacteria { CFU/ml}

40
Sl
35 '
30
25 :
30
20
AR
P ;
15
T
: = : =
i 10
10 : i 17
5 . '| m, . A ’ ﬁ
N e .3 l-/&l =T -| I
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 vyear
# P.queruinosa < other Pseudomaonasspp  + bacteria other than Pseudomonas spp
35 35
30 30
25 25

15

o o

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 year
EEEEEEE] g pe 7 duod I pe W AER —#— P.overvinoss  —k— (other Pse odormone s spp —8— bocterie other then Psecdamenss sgp

2009~2020 F4EKREEANREHRIETHMEYISERBNHYS S HHEBE -
BA BREEDEMEYIELE (958 P aeruginosa, other pseudomonas #0 bacteria
other than pseudomonas) f& £ ; EIBR&FEMARBEEFIRE S BEMEMIE
¥EFEE BB (gastroscope — BiE ; duodenoscope — #l1T ERCP B9+ 15585 ;
colonoscope — X35 ; AER — HENMLATRIEEBEIEHE) -

JERAEHZERIHERE
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H b pseudomonas 2 JE P. aeruginosa
2 % JEEME 30 1) o & 2010 F
£ 2014 Fu75 £HH > FE3R
T ¥ P K B #$4T ERCP W+ =4 %
B (40 % 45%) HRHE 8
(gastroscope) (25 # * 28%) ~ AER (15
% » 17%) » F# K7 4L (colonoscope)
(9 1k > 10%) ° 1R ¥# 2 B B |tk
BEES > & 2010 £F 2014 £
FUERLSBEEEBEWNT : P.
aeruginosa 13 % (14% > ¥ 8 +=
G 85a%) » H M pseudomonas 12
JE P. aeruginosa 5 ¥ (6%) ° JE B M
71 % (80%) % 2019 #F £ 2020
FoBRAULEKRLBRESBE T
F7 4% (15 tk > 88%) fo KM 48 (2 t

PFGE_Spel PFGE_Spel

12%) > Ak 2 FRIERR+ =%
S AER BB BORME &% - UK
REKREHES > & 2019 F £ 2020
FRRAUEE RS BEREZENT ¢
P. aeruginosa 7 %k (41% > ¥ 8 § &
S84 8) © Hth pseudomonas {2 JE P.
aeruginosa 3 % (18%) > JEEBMHE 7
t* (41%) °

E %2011 F4 A 20134 1 A
Bl L% 3R fr AER 408 18 th1R
BME % 0 H3F 15 1k P. aeruginosa
HEA 10 2% 2011 £F 2013 F
MBS E R — X WHE (TIF-2)
Frad EHAREENAEGE
BRARBARTENREE, -
B = %R Spel RFBEIET 16 th

E !
|
=

- IIIIIIil. Hes12
V71
V7151

V29
110 l] L ves
11 11

[
| ! V73
| V7341
! V75
il

V52
il V53
V55
vs7
1 * vse
V72

V7211

V76
V79

| [ V53/#1
il | V61
V49

B— B 6 XARBHEIRIBES/EN 18 MBERE » TIREE % DNA RS GE
(PFGE) ° P. aeruginosa H9812 BIZ#E k ; E#k 535557597273 +75~
76 0 #0179 (9 ¥ + B TJF-2 H8f) A9 PFGE BIsL48[E 5 Eik 29 1 63 (2 #) A9 PFGE
BELAEE (B IE : Eik 63 FES P aeruginosa * BBFHiRiE P, putida) (BfizE : E¥k 53
F053#1 ~ 71 0 714~ 72 F0 72# 0 73 0 73# R BEEEK)

EERE] 111 £ 4 HE =+ "%
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pseudomonas # tk DNA it #47 JIK &
Bk LAMEREN DNA F &
B 3 0 AR DA JE - DR A B B R B
BELE o BEWEF 9 B P aeruginosa
(B P& 5355575972~
737576 F879) > AT H B H
TIF-2 4% > {23 PFGE DNA F & &
R AME (HME 100%) 0 €& %
% — A VR H 1k (clone type 1) ° 7 2
tk P. aeruginosa (¥ 4 9% 29 1 63 -
47 B 2011 4 4 A7 TIF-2 #2012
£ 11 AR TIF-1 4 8) 4% PFGE DNA
FEEZT2ME HEME 100%)
R —MEFREKRER 78% M
ME - BEihE&AHE R EFEE K%
(clone type 2) °

H 2010 £ 2013 4 2 A - B
¥ E AL SR (TIE-2) iR B4
AR ER 6 K BEFBRWHN
BLEE7E H 5 K 7 R A1
BHENREBRREE - FLR L2 ]/
MR 20136 A3 HEE-_ZRE
ERZ eyt FREHIHEFL
R Z R A RFEFEN TIF-2 - &
201349 25 HETHE=FR
LG E G G HEEATRAR T 38 5
% o

£8 [ 3 36 A B L e R (2010 4
1 A1 HE20134% 6 A30 H) #%
GRS EREME NHE (TIF-1,
2,3 #1 GIF-1&5) & E WK ARKE
HRBHAEZRENRDLEYEN &
PTRERERWABRENE  Tx
HBRERE (&4 REHE) ALt

RABE AT R ROTE A o
& A

W AR 8% A 88 R R R 0L 78 19 2 B
FERIE  HAYREMAMEE
ML ESLAR B E R A G B K
SRR EEER RO ER IR
[1,2,11] o & & 1R 48 A8 B %48 3%t 2
Hk - BREREE PREWNZES
XA BHEAMENEFRARK
BE - URNASGERREZESE
& o g ey ik A 10 K([12] © BIE %
ARBEAAAIITHREFENF
BREFHE AN RERESE
AR AN ITE  ERNBEERLEE
B2 & [3-5,13] © RRHFZFATEHWH
BRI PR LA LA
BARFMBEUALFXEENREX
WHREE - BRIEEEF ML AER
Gk ERAERREENEERE
(OPA) BB RIEFWRE » B EH
(% 318 H) DVEHE AKFH WL EE R
FUEBRTHEH AER » 18 6 X
WLEE " AER 408 18 BB EMHE -
EPEHE 15 RARIEE - BHEEW
Xk S A IRAT R R WHETERE
S AT F[2,4.5,14] °

% [E] 31 1k & 364 A 2009 4F
E 2020 £ 12 FHH AHEKRE
EHNHEE AER 3478 A %R
WA EEEFEBE  BHF
EHHERWIBREERE - B4
s& P. aeruginosa » 7 U B ¥g fm t 18 3

JERAHE R HERE
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(2010 4£ % 2014 £ 47 2019 £ F 2020
50 71 4 R BOR E AR 89 MR AR 17 Hk
HF P aeruginosa 47 % 13 %A 7
%) EE AR K P aeruginosa &
SHEREEBRERE W NS (2010
FE 2014 £ EHE AT ERCP
W+ =4 - fAl & TIF-2 > Ll
B 2019 % 2020 FEEHERE
Jrdk) o HAIWME 6 X KEHM 3 &
AER % 12 ST EARBR K
AR P. aeruginosa - 8 7] B H 0y
pseudomonas 1 H A W IT S o &
B B K BB, P. aeruginosa it &
FEAMGHEM AER - WML+ =15
freifn B stk B3 - fFH 8 A
WIS E BB SRR EFREERN
WEIT & P. aeruginosa 1% & A&1% > 3
77 42 R IR 678 A WAL 81 B R 1
REBEMNE 7 - ERRBRNHRE
HILFRE IR EE RN HS&
(2] WHERFEREALER
[12] o 76 El MR E % BB AR KR
T AL S0 [ 3R A BB 3% T oy
R LHEZL2LER  WHRERT
BH 4E 3 XAREEERERE W
WIS AFE  THL NSRS
BB t—HESEMERSEEAER
VEEZRHABMRAERAL 3 E
WHSREGFE - itk HENR
SR TR 2 B LS Y [ 3R IR
TEREAMEN RS - FEEREAL
BUR B ARIT 4 WAL SR B WAL ST
RERBHRBEEN  TUZEHNHA
FEBEBREERTFESITRAMN

EERE] 111 £ 4 HE =+ "%

AYRE - UEFRBOREERITEN
LG R A E 45 FE AR o

KRR HZE E R T WLE (TIF-
) BEAEE 11 REEMRE - X
R 10 thAKIRIZE (1 %A P
rettgeri) » A R I & % A B &5 TIF-
2REMNABEREGERER T -
TIF-2 % $4T ERCP & | WH 42
— > SUBK# 4 #4T ERCP i j i B4 i
EHERAE025% E 54%  BER
JE/EE R B L ERE 21%) FRT
ERE (294%) @ T4k RIFHE Z R E
BRABANNASFTEMBRE - 55
A0 B K B R A LS
RIBHNBREER LR RENE -
NEERZTERZEES  TT AR
FHWRGEF RSB REET &
E2ERENMET ZEBERR S
EHEZeTAT EHEANEE
R EEY A W EIR S (e R
S A0 LSRR A0 R AE LR A JE
RKHEZF EE+=3%KEH (& ERCP)
ERTHEBRENRLEEERG
[1] > X B K LE N ELE (ASGE)
2016 FHAGHEBLAERNH
PR BEFREEE (BRE) &
# (AER) P2 B0 - AIEFEHRE K
H%F  FDA THEEALFENHK
$% > AER FIRE &R EMANH
FBRUFENASEGREREEFLTF
FDA Z & A H B ERNAEHBR
B e E DB 6-log,, BAEMAEY
AR HE (mycobacteria) BX&[8] ° fE
H#A A TIF-2 HHEZHEKRIEET
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2 MHRANEAREELREDE
e B JE N BB AR 1 R A
AR R R RIER AR ETF R BAT
= B K E F AT R R R BOH IR A W AR
RIFERE - B A M MEAESE
it 6 LW - 45 5E TIF-2 - &
WIEEHEBEME > REEHFORFR
FRZEEAFHNABEEE S B KH
FRRBRHAZESLEER - LEX
ABBRTER - OEAEEZELN
M A0 i6 R A BRI (3B
WERMT—) LEHBREETREZ
Ea AR T BBk R B
B R 3 40 o E WO AR AT - LR
BRAH A Z 5 2 W SR E G
AT TAEA B 13 ] 3ok R 2t
Y 4SO B S 0 A BE R BB E
R EH OB N & B REA R S
FHEEMENSNEE  TREHHE
o mMAAMBRFAENNER
BRREEN > DEEMANNEE
REREARBHETWBENE T E
AL S T 0 R A 3R 4 B R 2
AR REHE - (EH TR R
HRETITENRSERAEZFENRK
FEER  LRPERFRBE B
FERALRBEREREZITHE - F
R R MR BB R R -
Lowetal. Y&HE - H 14 ZHAE
TWEIRAZH T 4 1y ERCP WHLEH
TRER > BEMARALBARER
R4 R AR [15] » W H R K
WRSITEEHARERZEZHB AR
SR EMERNFAR LR BB R E

BHEE P 0 i E R E % - AR B
LA eMRARABRAE RN
PABEBRERBFREEN - BT H
WAk IRAT W 5 4 7T 42 W9 ERCP WHLE
TIF-2 B Hm @ e LAy
TREEIEREERFACETEHNH
SR FERHM - FHIkE 2013 £ %
CEHITBERENRE 8 WHSEREL
B BRTIERARMBAEBREHRNN
BSRBEHE S, - EWHSE R HF 02
g ZERATEEENEER
HABER - foig BRI ERAES
70 B DA H BUR B kR 515 A 0y AL
WEREFENEY  AHEEDE
ERERFOHBEERAZMNE
MEERERT -
AFENEHLFRTURRE
B 30 A ) SE T YRR 4 19 R [10] e
e 2 FHME TIF-2 B R
11 RBREMRE - XFEE 10 % P.
aeruginosa * 7| i PFGE ¥ VL% &
HF 9% P aeruginosa %5 H
(clone type 1) » 5 B 3 fib /9 1 824 B
BEME %KY PFGE B TR - £
JEAKIEE - AER > A iR 45 %
JE ¥ B R M R BB AR B R E %
(clone type 1) B 3b3% & & TIF-2 ¥
B ALK P. aeruginosa FHEH A& o
A BB AE KRR 29 (2011 £ 4 F
B TIF-2 4 B) 08 #4955 63 (2012
F 11 A 8 TIF-1 48 ° #% VITEK-2
X R HMREF B P putida) W] 2 #k P.
aeruginosa * ¥ PFGE [& 4 [ (clone
type 2) » [HEE —REFREK®RTFH -

JERAHE R HERE
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B HEH&FRGEERFREMNBEE
RAOBAFRE®  #+—fhHeiFE
RIFET HFIE > WHER BB IEAR
AER ~ #ENBBERBATHENE B
REFANE > AL thhi 4m 8 DLIK S
W3R RIE o B 2013 £ 6 fl 3 HE
i TIF-2 %% 2018 B4 BEHE &
WA AER ¥ H KRB (B8
2019 41 2020 451 H 3 A 4 1k
4 IR1THE B M4 (gastroscope) M
B IFHEF] 2014 £ 2018 KK
HRIREE ENRAER B BRR
#3046 A2k 615 Al E@Jz‘?%ﬁﬁ?ﬁﬂ
# (TIF-2) » Hew & XRET -
MM w AER I OPA B/ (H 12
AR E 45 448) LWE R BEE T N
HAK o

HANBENRER - H
M ERE DN
MAERE R A EHE R EFN S
[2,16,17] © XX Rk # % AER B %k iR 42
BT BEYLFS AER REH
NS BE2ERFERLRFE
It R W75 4 AER AT B K
HEk NEELARIEHSE  H
WA AR E T 4 1) AER & 3R fu
BHE-RRBREREE LB TE
RER - BHAEF % 6 18 FJF B4R
MBS B AER REH#W 6 X
WHLELE R 7 9 R A L BARIEHE
B R A 35 A (18] © IF A SR &
“HWHEREE (BFHMEAEE S
WHERGBHEBRERAFELLF
KR 3 B U SR 4 28 R KR

EERE] 111 £ 4 HE =+ "%

Bk ~ IRERIEE 87

¥ o AER RN HB B g F -
BERKREMUERERERE - N5 F
F 9 AR 8 0 3R B IR AR B A A AR IR AR
B BHEMEE  RBEEAEH
A% > H A B # (total viable counts,
TVC) ¥/h# 10 CFU/ml [19] ° T
RN EEEWNERAKE (rinse
water) [2,14]50 P9 #4572 1% e E [16] %
LS R BRI Y R AR
HEZ BERARNASEEESTN
T BRBREMAENI  AHER
A H B kR —RAZ E([T] © Moses et
al. 74 1990~1999 Kk & 312 KW H
B RRER  H 43 % (13.8%) &
MR BN AEN  HFEH 4 %hE
TAEMBRKEREE REXEZHER
Ry HerAKREZWRAR - W
BEHRFAZES 10° CFU/MmI [20]
AR RN &R F T EBK
BANBEREERHITEFM -
B 7R 3% A B KCE B AR 5
A ¥ BOR E A H B 100
CFU/ml ° # F& R & % T {F F it 5
EZWHABEEEHRAETNRER
2 ERFELEZTENREERAE
REXNMELFREGRREERE
F BRIATHAERBERELEN
AR - I KA AR B IR BT AR
ABWEHER EAERERE
AWTE AT EHANRRNE
FEGRBREFHERRNE
%1 Snyder et al. [ 4 B HLE B X
f# Bl OPA 12 # % 8 K ¥ F (standard
high-level disinfection, sHLD) ~ # &
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OPA & B X #H# (double high-level
disinfection, dHLD) ~ #24f OPA 12
RERBREFERALHK AR R
(standard high-level disinfection
followed by ethylene oxide gas
sterilization, HLD/ETO) #} P # 4% 4
ERR BEAERANAEBRFE
HRABNERBE BRWEFEHR
REERBERERE T —HBENHR
AWML EME OPA IZEZ B KM #
MIEBHABEEE21] - H—1EH L
AP Ve AR A T L BB R AR R 3B B
B (paraacetic acid, PA) 1 & PA &
J& K IH 7 H N #$4T ERCP WL H &
JR AR > BT AL AR B TR B AR
3 % B BUR A 5 R 0 L 2R 0L
[22] - BBt R R B R A WH R
FRAGRRHEERAFTRESH
Z_E o

RERXBRABE ~ B N$#
M BN RN RANE T
Bt R R E R B B
BANEH K 201041 A1 HE
2013 4 6 F 30 H) - #HANMNH
MO BESURR X # (40 OPA W ZE I B
12 94 RE 45 40 48) kB AE
FWMEHARBELELERE - AR
HIRNEREFR MREFHM
ERBEE - FHRAREHIEST
10 % AEWXRBERERY
B 5 1 3% A B AR SR B R AR
HE2013F6 A BRERABERE
M ERRERREER 7 F 0 &
B 30 a8 B T R i o R AR 2 4k B 4B

KENG FHEBEZTERE (2010
FF 2020 F) XM (W
TJF1-3 ~ GIF 1-7 > f# CF1-6) B/ A
B R & o

5% 1k % W BB WAL 838 & DU
EHARERE R LEENH - RiEE
REEMBERARNASE EGE
REFRFER B EBLIREGRE
REFMFHEEBORE 550N
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Persistent Colonization of Clonal
Pseudomonas aeruginosa in Endoscopes
Despite Repeated Cleaning and High-level

Disinfection

Wei-Yao Wang'**, Chou-Main Huang’, Sam-Min Chang’, Huei-Jen Huang’,
Yuan-Tee Lee'”, Shin-Ming Tsao'”

'School of Medicine, Chung Shan Medical University,
*Division of Infectious Disease and *Center for Infection Control, Chung Shan Medical University Hospital,
“‘Department of Laboratory Science and Biotechnology, Central Taiwan University of Science and Technology,

*Center for Infection Control and *Department of Medical Laboratory, Feng-Yuan Hospital, Taichung, Taiwan

Pseudomonas aeruginosa was frequently isolated from endoscopic sampling
and occasionally caused nosocomial infections. Appropriate procedures for cleaning
and high-level disinfection, according to guidelines and manufacturer suggestions,
were recommended. A total of 18 pseudomonas isolates, including 15 for P.
aeruginosa, two for P. putida, and one for P. rettgeri were serially identified in
cultures during routine endoscope sampling, after standard cleaning and disinfection,
from April 2011 to February 2013. Among them, nine isolates of P. aeruginosa were
recovered from the same endoscope (TJF-2). Six pulse-field gel electrophoresis
(PFGE) patterns were found, among which nine P. aeruginosa isolates harbored the
same PFGE pattern. The use of the contaminated TJF-2 endoscope was discontinued
because of the persistent P. aeruginosa colonization despite adequate cleaning
and disinfection. No pseudomonas, including P. aeruginosa, were recovered
after discarding the contaminated TJF-2 endoscope. In conclusion, P. aeruginosa
may cause persistent colonization and subsequent contamination of endoscopes.
Fingerprinting techniques, such as PFGE, provides a practical way to identify
clusters of infection and instrumental contamination.

Key words:  Endoscopy, Pseudomonas aeruginosa, high level-disinfection
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B FHBERNWEERE -BEEX
BETERERERKRERIER T %
RS W IE (3]
MERBALERABEHRIE
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o HE-—REBAR  REEHA

S

3

RIS RS iteiRh %
B E R 1%

RERIEENRE - DK
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EERMEREIARETARAEL E
(4] A BEEBIHBEFTERR

kS o i 4
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EiR%F (astrovirus)
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FIEF K (Entamoeba histolytica)

R HE5, (Giardia lamblia)
FEfT&% (Cryptosporidium)
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$L.4& % : fluoroquinolone & A& . M
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PREEGHE BLYTFLEH I AW
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BEBATE[0] - REERWEE RE
HBEREDE T 7 BHEREHEZR
WX FREE AEBRERER
¥ (self-limited) > 8 E % LLEG K 22 B
BE RMEBEBRERRFELT
E—SBRLEEHALHE  FRED
B ACEEBREE - FATRET
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BEBB TR TERRERE > —
KA —ERE AR o B
AR I S o

ERRZSERSEEHNERN
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BB K #F % B £1t multiplex
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Flop Al Bl £ B REWHE (co-
infections) o 1R 3% W 7k B # B iE K&
ST 1,887 AL R 4 & Y8 AR
R BRRBRTRIKARHE 6% ik
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TR enteric parasite & FilmArray ® xTAG
bacterial panel GI Panel GI Panel
HHER
YWHIRE (Salmonella) Y Y Y
S E KH (Shigella) Y Y Y
EBFEFE (Shiga-toxin) Y Y Y
3 RIBHFE (ETEC) N Y Y
1 Eo AR (EPEC) N % N
=B K G R (EAEC) N Y N
HML P ABGARER (E. coli 0157) N Y Y
B HHIRE (Campylobacter) Y Y Y
15 R BSER AR EQE (Yersinia enterocolitica) N Y N
RS EAEIUE (Pleisimonas shigelloides) N Y N
KIARAREE (Clostridium difficile) N Y Y
CE=
ZhHER T (norovirus) N Y Y
59753 (adenovirus) N Y Y
AR5 (rotavirus) N Y %
AR (astrovirus) N Y N
AL (sapovirus) N Y N
A
WK (Entamoeba histolytica) Y Y Y
FUPHEEE (Giardia) Y Y Y
PS4 (Cryptosporidium) Y Y Y
IRUT-# (Cyclospora) N Y N
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% A% 4 R # 3 — 5 DU 3 multiplex
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REREEECHBERNA 7
— BB - 1970 £ 4L B
HEBINFRIEBRARBEESN
BT R A[14] © 1990 1R AE £ B BUR
HUEENREARRARBES BT
B FHREHE - HEIRATAN
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(primer) * # Z AT F—K PCR &
EACREEC R R S B O (=]
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BA - — R ARRERATHRI =X
EATRE  ABASHERFER
T % E M7 #E multiplex PCR B A5
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Wik EREEREREEET
# (dysentery) ~ MR FHBHM=KRE
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Multiplex Polymerase Chain Reaction:
A Diagnostic Tool for Detection of
Infectious Diarrhea-causing Pathogens

Chin-Shiang Tsai'*’, Nan-Yao Lee™”

'Department of Internal Medicine, National Cheng Kung University Hospital, Dou-Liou Branch,
College of Medicine, National Cheng Kung University, Yunlin,
*Center for Infection Control,
“Division of Infectious Disease, Department of Internal Medicine, National Cheng Kung University

Hospital, College of Medicine, National Cheng Kung University, Tainan, Taiwan

Diarrhea is an important public health concern. The current management of
infectious diarrhea is mainly a syndromic approach using conventional diagnostic
methods, including microscopic examinations and cultures. The sensitivity of
multiplex polymerase chain reaction (PCR) is relatively high, and many commercial
kits are available for testing, which can rapidly detect multiple pathogens
simultaneously. Multiplex PCR faces some limitations, such as primer interference,
the lack of specific primers leading to false positivity, and an inability to distinguish
between colonization and infection. Further analyses cannot be performed without
the identification of bacterial isolates. Multiplex PCR can be applied to refractory,
prolonged or severe diarrhea (even dysentery), immunocompromised hosts, men
who have sex with men, or any clusters or outbreaks under investigation. Multiplex
PCR can improve antibiotic stewardship, inform precaution levels, and investigate
outbreaks of public health concern.

Key words:  Multiplex polymerase chain reaction, infectious diarrhea, pathogen,
outbreak
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Research and Treatment of Cancer,
EORTC 2020) #8 Ffl % 3 ¥ JiF 3% &
Fuy A B FHRERS A RL
F R M T [500 neutrophils/mm’]
il 10 R -mMBREBEBEAM X
A RBmEBE BEHHME
MA S REERXEEEE (BF
60 RWHRXERBELBEERE
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% 90 RW#Z T %M % 7% 30 # &
(f# 21 ~ calcineurin inhibitors ~ tumor
necrosis factor-a blockers ~ lymphocyte
specific monoclonal antibodies »
immunosuppressive nucleoside
analogues) ~ # % B %5 % /& 47 %
& & (4 Bruton’s tyrosine kinase
inhibitors, ibrutinib) ~ E & % & &
%% 8 [ (20 chronic granulomatous
disease ~ STAT 3 deficiency ~ severe
combined immunodeficiency) ~ % =
FURIUEBEHF VEINEE
B AT THRAE-RE
[ B2 6 A R & T [1] » {23 R
BH BREARFREFRER 1A W

R4 BB £ T2l - —E 2
A TA TR g EF 22020 F)K
B4 H COVID-19 2 1F > AFE HHE
E2u HWERBEHWI LR -
Z BT © COVID-19 A& TA B &
BB F[2] o mAEH TA &R 09
A RERLAEEBRME RN
B ERNRA B IA HEE
BRBBENELORE  REZEW
Mt MERERERANSHKE R
¥ (candidiasis) By % 5IE 7 8UE R %
[3] °

REERIA WHEBEHEER A
fumigatus » A. flavus 1 A. niger &
RERE WA E=HEEHR
polyene 3EZ ¥ (% amphotericin B)
ERBRNE HEHIENEZHA
polyene HEN EHMEH WEE A.
terrus - SLH A E X BIAT T R0 TA R
QMg R A fumigatus > T LRI
W B e B R R RELE -

EEARTRIA

IA WREREHEENIL B
T ORABEHRANLD LT (conida)
MRS PBEYTANEEE - RF
IR A0 o AR AR R 4 o ERRGE R F K
REMUTMATERSE > AR EH
FIEATE - HILEE R R Y T #
B Pl RS DR ES GRS
BmEREINEH o

PES L i
HHIAEFEE  ENEEHE
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% (computed tomography, CT) %% H
BT AR R B0 AR 4 2 BT R R
WP G2E T E  FHREEHE halo
sign ° B 2 B 9% k& 1 3], air-crescent
sign * B> % CT-angiography T ¥] }
EFEREEMERENRME - ERAR
RAELBRE B ELREREE R
A BREEMEHRALTE 7 B3
FHHEARE o A BMARENER
MuBBEEER  RETHFTZRARE
ARAT R EEZIBFMRTR
D - St MARME LR T REEREE
oo FWIEBE ARG AR
* %% (colonization) » £ 3t & & 3
REFEFEDH IANFE=E K
Z REMBRETHEELHENE
JFEER EARTRTIAC

WREY R HHE Y UL# Gomori
methenamine silver (GMS) or Periodic
acid Schiff (PAS) # T 7 (& % -
IA R BT LE B 2R (septate)
HEH A XA WE % (hyphae) X
$ - 36 B R 6B A B AL ARk o & 1y 2
o fEE R EENE > WERBTE
GEAGMBEES4ES  FLEFF
BRI L BT E > flwimE L
o % A B 44 R J& (polymerase chain
reaction, PCR) W& °

M3% EORTC W57 B A - ¥ DL
H#IA o R ER RS~ B RS
] f6 B 4 (proven infection ~ probable
infection LA & possible infection) -
proven infection %8 B4 & T Z| &t
Z— : SRy ERE SR AL

EERE] 111 £ 4 HE=+"3%6_"1H

VBB ES Gk—)  EFBEIGE
CHEREETIEERRE R > L
BREBEGEABEERNT  BREXH
Ao £ PR AE = 1% > R probable
infection W2 BT (k=) - HREE
% - {8 %% & probable infection
WP E =% > BB R possible
infection * B Z i 7 R 4 %t & my
IA - Bl &A% ¥ IR B R R
FHTF  ARKRESE RN eHER
possible infection - B B H & E# th &
8 EORTC 2B &M fmH - st H K
EN N BN Rk X &R g R
IARBDEFEM] BEFERA
B % WEHE R o

EEWHBELRRER-RITH
EIE L% matrix-assisted laser
desorption ionization-time of flight
(MALDI-TOF)

MALDI-TOF ¥ # &% B 7 & /8
EZS LRvEX L3 € R
CR LB b B IE 7 3 35 B A A A B
MAREEEWEY  EX8E RERE
# - Bk MALDI-TOF ¥ VL% B4 &
AWMES - EHAERREN IA A
HIAH RIS -

I ;52155

- F AL HEERERR
(galactomannan, GM)

BRI ER R L2 B 9F % fk & i
HEDE IA - A A R R
FRLTAHMBMEE MR E RS —
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F£— EORTC ZEEMEE R EEZIFEREE2)
AR b e A . N
3 OEpE ALy o
g fram— MR RS A
FHARES « WIS EREE R TSRS RESE N & B M E E A 8 A

BTSSR TSR I - RS
EYIFRRREA - I RS B B R AR

i3
’

Bk (hyphae) Mif¥ (HARREMME TR -

B R

o] rozz
IS

&% (paranasal sinus) ®

2€% (mastoid sinus) »

PRI

(formalin-fixed paraffin-
embedded tissue) fafE IR
(Gl AP A i
[ FEEDF DNA FFHIE 7
e

E -

EORTC {SE& 4205 o] se RU - 1R A8 $3(2]

fEERRIE

AR

(LGRS

« thPEER{K R 500 neutrophils/mm’]
it 10 K

« [MIE TR

- P AR ER IS TE

- SEBERA

- RHABE B HEERE B2k 60 K

« iR R IRk A

BCT H3 FHIPYREIIRE 2

WD BVELOR AL - RS
S > HIEA/EL halo sign

B Aiir crescent sign

WG R KEE 03 MEE)

mg/kg * FiEEE =) WA~ EESEREEN R E
« S 90 RIHEESZ T Ml se R ] 'B1k

7] (40 ~ calcineurin inhibitors ~  « REZRE R

tumor necrosis factor-a blockers »
lymphocytespecific monoclonal
antibodies > immunosuppressive
nucleoside analogues )

- % B MR HIHI B EHE (A0
Bruton’s tyrosine kinase inhibitors,
ibrutinib)

« SEE I EEE SRR (20 chronic
STAT

3 deficiency * severe combined

granulomatous disease

immunodeficiency

R BRI TR E R
RN EE ~ IER s - S H.
HHAE — RS RRG R S

WS R SRS
ST R (e
(pseudomembrane) ~ BEHE
(plaque) B2 FEHf (eschar)

WSRO (SR
FIRRERHISE)

W ST S O A

_PysRpa =2 e AN
ang - EARRIUEARAE

- thE RS (B R YT

—1fB&tF)
L
B MRI &Y, CT 8 RISIEE 2

- R IEHE I~ i

W ~ XRE
(bronchial brush) B4
K e

- GM filsifa el 1t

(FFE FIUE—1%IF)

¢ — KL B B I

ODI=1.0

« iR ODIZ 1.0
« — KM B BT

ODI=0.7 FIffiiE
e ODI=0.8

- S HENRR ODI= 1.0
« #85 PCR
. [MEE ~

197 B2 1A
BERRER =2 Rk

« fiE PR PCR %

g =2 KRG

< EIMA ~ MiFEE

[Mmizfetls 1 KEG1E
5 [N oy TR RL R it
PCR &b 1 K1
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FAHEEBEIRE - Fl o Ewow
Platelia Aspergillus EIA/Ag (Bio-Rad,
Redmond, WA, USA) > ExE# F
* % & (optical density index, ODI)
#i 0.5 DETEDREM IA WE
RUERBE—WH T8% F7 85%[6] -
¥ E ODI ZEiFE - Al E 1A
MEREETH EX2-—MHeR
# - HH EORCT E#MzEiizi
ERETHE—HKH 1. —Kit
R & ODI=1.0: 2. Ffill i &
& ODI=1.0; 3. — ki 5 & fn 7%
ODI=0.7 ##Jifi i 7% Bt & ODI=0.8 ;
4. J§ A B ODI=1.0 - GM BER 7]
DA 77 18 18T 2 A U6 R R R A T A
Bk FEFEHRER ODI L E
MELA MANERRE - ZHHE
fBE R P B GM Ha g i
8] 47 Histoplasmaosis (A 4k 5 & R
#) ~ Fusariosis (ST H R %) &2
Talaromycosis (F ##H K %) o @Ak
BARELACFREEREET  BH
or R L B Bk B IE R A B AR
B (point of care testing, POCT) °

= ~ 1,3-B-D-glucan (BDG) assay

BDG (Fungitell, East Falmouth,
MA, USA) = —##| i enzyme-linked
immunosorbent assay (EIA) a8
B E %8 B 4 (1-3)- B -d-glucan
polysaccharide * & 2004 F# 15 %
FDA W& LW © &4 Wako
B -glucan (Fujifilm Wako Chemicals)
ZEBN LW BDG B o th—

EERE] 111 £ 4 HE=+"3%6_"1H

BRAEGSHKRE  ME AR E &
(Pneumocystitis jerovecii) W %t Jifl & #5
HkE R4S - Bk BDG BB ED
IA By HE—WHBAK - {225 GM 85k
M SRS

= fMmAR e R R E
AR E (lateral flow
immunochromatography)

18] 1] B8 % 0% J8 A s AR AT iR
RHARCREYRANEET HEZ
— » HH R B b T e bk g X
(AspLFD, OLM Diagnostics, Newcastle
upon Tyne, UK #7 sona Aspergillus
Lateral Flow Assay, Norman, OK, USA)
RA R R R R E
15~45 448 - Bl RBWERE R A -
BRAERR T EDE IA WER KLY
# 78~89% > F— 88~100% * {22
HAEMBEWERERA - 2E WL
B & AT B [5]

M ~ Aspergillus-specific
immunoglobulin G or E (IgG or IgE)

BB E R E (chronic
pulmonary aspergillosis, CPA) 2 /& #§
BB E R L (allergic aspergillosis,
AA) EBRREWAR BRI TE
RBEEEREARBTRAN IA
BEERAERKRATHESEER
EIXREN > FiLL CPA AN &
HEFMBEERE— 1gG HBRE -
WAA RABWNER LW HE F—
IgE fiRE - EEZE IA RAHE
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NEENEEEHE D LA ERED
DB IA W2 B AR R[7] -

S

— ~ Aspergillus PCR-Based
Testing

fIF PCR 287 1A WEt R H %
"% EEEEALGHER LR
— B EREBK K BN PCR A&
EBR ZEATWHEFTE T
B AleELEBEERRER - F
£ A A 2020 4 EORTC W& # -
ok 78 T AF T IR A 5%/ I s IR
K PCR #REHGMH - B8 HHR
BAE-—MHERE BRIMELZEDY
REFR=BEEEREZWEETR
Bz —FH IR EPTE KW » European
Aspergillus PCR Initiative (EAPCRI)
N R AR B WY R AZ R — B
R - PCR WBUR BT LI 85% 1%
BE 98%  H—H 82% RAZE
87% (8] > HHI & H LW W& ® PCR
FE# > AsperGenius® (Pathonostics,
Maastricht, The Netherlands) ] DL {H
BERWBEEE (W A fumigatus ~
A. terrus) > 36 H ] I8 B 7 azole
BREYELENEMLWERE S
cypS1A » F B R AR B 1A
R EEINE TT% fo
94% > A1 7% e B 0 BUR ML o 4 B
B % 60~79% #n 80~95%(5] °

T HBERREARER

mNGS (metagenomic next-generation

sequencing)

mNGS £ EHEH# R g BRI EYN
# DNA - f|F % % T shotgun ; W&
F¥fr tHEAENERAAE
EEE %R 2B BMEWNEE
Fo) Ao B E b W IR O 4B
oo TE—EATH 114 {1 fn iR % 4m S
HRA - BEMNFREHAR - F
Jl mNGS 2B 1A - #2/5 6 1A
BRMNE 3% BERA 100% > 2
S ET A A JE R 3 g R ET DA
EE 79% > FEBEE 100%[9] - &
T B EBEXERELZT QEATH mNGS
W - 347 AR EEGF - 73.5% &
AT PRERSE - FHIkEEW 511 18
B R BB 68.6% BT FEmeE
FF mNGS [ U3 im 3.7 B2 B E
R 4 4% & (odds ratio = 3.7) [10] » {2
mNGS Ei R E E R & 2R &
R E—EEE - BHAFELE
BOEREETHN G BRERY
24 JNBE o

& B

FEAEBERLEERERFDE
LHTHBWERE  RTERIETE
BUORAZERRE  RIAZER
TREMRRABE % BRALF
EXAFAEMDEIE  JU#G
LM E > mNGS E—HER T
(untargeted) 15 EE WA F AW 2
BiIH BRARERGTAAENZ
B EEUAERTRANEREER
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Diagnosis of Invasive Aspergillus Infection
- A Common Infection in Hospitals

Po-Lin Chen'?, Nan-Yao Lee'?

Department of Internal Medicine, National Cheng Kung University Hospital, College of Medicine,
National Cheng Kung University 'Center for Infection Control,

Division of infectious disease, Tainan, Taiwan

Aspergillus species are universally present in the environment. Invasive
Aspergillus infections usually occur in immunocompromised patients. It has
become a serious problem largely due to the growing number of cancer patients
who receive chemotherapy or immunotherapy, which prolongs the duration of
immunocompromise. Diagnosis is the most challenging aspect of dealing with
Aspergillus infections. Histology and culture remain the diagnostic gold standards.
However, culture is not sensitive and cannot distinguish between colonization and
true infections, and an invasive biopsy is usually contraindicated in patients with
a bleeding tendency. Other diagnostic methods, such as the galactomannan test,
polymerase chain reaction (PCR)-based studies, and metagenomic next-generation
sequencing, have been used in clinical settings. These laboratory tests combined
with computed tomography and the evaluation of clinical risk factors would
promote the early diagnosis and initiation of early antifungal therapy. In this review,
we introduce the clinical implications, sensitivity, and specificity of these tests in
diagnosing invasive Aspergillus infection.

Key words: Invasive Aspergillus infection, galactomannan, polymerase chain
reaction, metagenomic next-generation sequencing
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[FIRERE R ERRE2EN
REH" FoE”

RAKRPERRM R REEBEFA CREFH PO ORARER

URARPBEIE B B A R

IR ERE RN RO BB - KIEEREEMILT @ RREBMRZERA
EREZEEMEDIREBIRER - RLEEOFSLERERNBEWIRERS
HNEREEERRERBIBES - FRERBOENLEZBHAE » BH+FrIAY
BRIZEETEFRRNEREE  BEER OIS EIZERI5E (nucleic acid
amplification tests, NAAT) ERB65 £ R IREELIZAA (point of care nucleic acid
testing, POCT) o ##X NAAT ] POCT HISH R E RS E M HIRRZETBIEE X
2 - BESBRNAMMERER D ERE B BEXRERB SNRBHE— TS
TR - ARBIBERE  EURSRAMNNERNERAEZEERENEES
FRNEE - At ARHERAENBIRS BN =R ERE05 AR
20 5BV BERES o ( BKIEHESE 2022:32:107-116 )

FABEEE © [PREREBRE ~ RS E ~ MBIIBRETE » LERIERRDEA - BItF
ERIRERRE

URTD) 3B ER Bl T PREH
% 7% (lower respiratory tract illnesses,

LRTI) o "FR #7300 R R %

[l

Al

TELT TS T IN LIy T

MmERMERZ— - BLERFLH
EERmEAGIARL  LBRRHAAEE
BIETHIE R R TR LR
#% J& (upper respiratory tract illnesses,

BEEREMBERERNALER  ERE
FEARWILE A o B b Bk 035
BURERMEAENHEZVERE
HRECERBEAGHATH

REI104£ 120 6 HZH
R E 110 4£ 12 A 29 HBIE
RE1114F 2 A 22 HEZHH

DOI: 10.6526/1CJ.202204_32(2).0005
HERE 111 £ 4 HEE =+ % 1

HAEE - KB
WA 7045 ¥ W R #1389
I E 0 06-2353535#2653
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EWHTRARKH/ (acute
respiratory disease, ARD) Z it F E
AR ERRWEREAR T X
FRALE - HF 80% RHAR
FEMEPRE RS GA] 0 B
RWEERFELE A RE B AR
R # (influenza virus) ~ & 7 & /&
# 1-4 A (parainfluenza virus) ~ "
% 3 Bk A % B (respiratory syncytial
virus, RSV) ~ A @M K F (human
coronavirus) : OC43 & ~ 220F & -
PR PR E R A E MR K F (middle
east respiratory syndrome. coronavirus,
MERS-CoV) ~ & & &M "F R # i f&
B R AR F (severe acute respiratory
syndrome coronavirus, SARS-CoV) ##
A TR F (severe acute respiratory
syndrome coronavirus 2, SARS-
CoV-2) ~ I#J% # (adenovirus) ~ £ 7
# (rhinovirus) 2 A 38 M8 it % 7% &
(human metapneumovirus) % ° % J "}
W SE I VAR SR R g 1R LR
—[2] °

®K— HRERBHBRBRELER

I

2

T

ESRUTHREY  BF2
3 influenza virus #¢ RSV #&33FH
300,000 #l g 3E TR B o HAPRE
i WRREMERE BERT
REMK ERFREMEE  FR4E
ERWBEGE - BECRLEHE
BT AR B T B BORAT R
B K AAT > #l4 SARS-CoV ~ MERS-
CoV ## SARS-CoV-2 ' B.HAHKA
EHmAERABWREEEKRE XBRE
[3]°

I8 AR P IE BT BOR R
O BERARRECHEWNIER T R
BAM 0 £ ar BH RATH > BD T
BEWHAERER - L mEFTTIREL
PREATIPREBLRE > DR EE
"Rk E R G| AR A AV ER R R &
BRERZZHWHAER  BKEHHD
RERF)FEEBURIRESE - EHW
28 (R UR e o = I
R E% K H (immunofluorescence
assay, IFA) MEKF /1 - EHER
%= RBWPRAEFFLEEDE > F

e BREPEE R ERIRE K) FEERRE REERRK
SR 56 48~63 e #I Rk
kRS (JE SARS FHEH) 3 2.0~50 R i
AR B2 (SARS FHE*) 5 2.0~10.0 PLIE L

A TR 3 14 13~15 ek el 5 255%
B TSR 3 0.6 0.5~0.6 ek e
BRI 26 2.1~3.1 B ek

IR R A 7 44 3.9~49 e ek

EiE 19 14~24 7258 IR

* SARS FHEFHE SARS-CoV » SARS-CoV-2
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Bl b AT AT R B - RACK
BOU T A M W YOR R
e EREWN_TFE - HEDER
0 E A R B Ak B R B R A
B AERABRE G RRFE R
B % (nucleic acid amplification tests,
NAAT) fu B i € B B3 2 B8 (point-
of-care tests, POCT) 7 i B.¥% 3 %
e o BE RNE R PRI A% BR R B kA R
REFFEVRNERELRL S -
HEABIRANBRE R T E 0 & LEE
N EF I E W FGE — 5 B AT AT
%oBEARREERES  FHNRER
MR ER T EEEREM AL
HFEWLSENR - AR BHERLE
NEEBASEHRERBTRERE N T
HEARTY IR AT i o 1R S o

IZRERYEEE - WK - BiX AR

T 5 % % 3R 7 A 7P % R

FWRBEER  XAEMIEERR
(bronchoalveolar lavage, BAL) * " B8
/&Y # F (throat/nasopharyngeal, NP
swab) * BYH ¥ B R (NP washes) * &
"R 3 AR (NP aspirates) F7 i 3 40 4%
(lung tissue) % "F % H 4 3 F B %
Moo R 2 18 A F AR A E R
AWIHEEE - Bl A0 AR A BV AL A
BEABURE A G E I F R
W o MBEBEWHAXESR - BR
t% 3~5 K WEUT % AT A& R
FRERS  WHRLARTEELE
2~8CHAE R REMFEEE (viral
transport medium, VIM) * VIM ¥] A
#oRBIRBEMMHHENLERE
MBEwHER - EHERERZEF N
RR M F RSV~ HMPV #7187 &
FES BIREEZAFENR -#®
MEZFEBRBERZTHE 48 |0
WE R o k= % E St PR R R

R BEIERRHTFRERFRBIERNRAE S EANE RZE5ER

AR BRI

Rk 5 ik fiRt

Influenza virus, nasal swab, NP swab, N ZEi

Parainfluenza NP wash, NP aspirate,
virus, RSV, HMPV, throat swab, BAL,
Coronavirus, lung tissue, Sputum
Rhinovirus,

Enterovirus,

Adenovirus

ARG BE (SARS  tracheal aspirate, NP ik

HHER) aspirate, throat/nasal
swab, throat wash,

stool

nasal swab, NP swab, Coronavirus ££ %
NP wash, NP aspirate, RE = AR
throat swab, BAL, lung ¢

tissue, Sputum

tracheal aspirate, NP FefEAEWZEH

aspirate, throat/nasal ~ —ZEREEE=E T
swab, throat wash, TR
stool

EERE] 111 £ 4 HE=+"3%6_"1H
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B o 8 R AT R 7 ik e E R 2R A
[4] °

HE M RERREREZIEDF

NI
EE/,E\IJ/.:LI:;

— - EFBEME (electron
microscopy, EM)
ETHEMHEARTEMAERE

FiEz— ECHBEZEX FHRER

JRl b 3% i R 2R A 0 G 2 B A 46 1 R 3K

FBMBWRE - (KBEWE L E

EM Tt £ K K% 17 1% 3 05 88 € 3T 0 R

EHRTHBEETREENER - Fl

SARS W]k W% % s B2 A Fl EM %

AEBHERFEFAERL - KT > &

EH LM ALEEE - EM B R ET

REFFNDE L ZEIRE - B A

CEEFA B FRROKRR

B R (A7 16 ANEE) - BUR B A B

DU k£ o I - EM FERAEE

HE—EWEREGT  WEHEEN

% 7 BR (> 100,000/L) © LK &M

3% AT 4% B A B w0y S R A AT

[5] °

Z  RBEERT (viral culture and
identification)

A% A 8 S A il — e B4
B % 4 0 % 3 & (cytopathic
effect, CPE) 0 i 2k & Fff X B 2 1 3
FENFR > EREHRTFHALHT
PEPRAREREEN T REER
Fik1 o BlawigRE > AB BRR

RSV o A BB AR F-ERE F A
MIREHENBETNPTRERE - U
BREmmEN RS ERE  BEH
MR K FRE BEATFELRS
MEZLATREEER - LFK
B A 3 2 VA S Tl —
REEATHRE L HHERFENERXK
R NHEEENEHE 1~3 X
.78 2 shell-vial B L35 % % © Shell-
vial B3 # E T AT E A B A DR
WS EERAAT R AR
BBl z B R E s KPP EREH
RSVEF (73%) - HBRE 4 48 0 & 35 %
B (42%) 0 ] REBEFWRR6) -
ERELEY  FLEANBNRE
BUEHEMEETEAR (WEREM
TR E) ° ot FRAFEEL
BELREWERERE  EWPE
REZEBZRWRAE - 4Tl 7
A B IR E K & E A shell-vial
BOBETERAE N - HEEENL
RG> ERBHEHERR Bk
HEER AR 2 B R BT K o

=-meaNEREEANFE (viral
antigen detection assays)

(—) BRERIZEZE (rapid
immunoassays, RIA)

R & & 7% (RIA) 7
T30 ABNRERBER  HF
AR HRERYT AT
WHERALFMANERFER - W&
FEWRIA Taas: ABBRE
(latex agglutination) ~ K i % &
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(horizontal flow devices) ~ 1| ] Ji Bl 2%
& (lateral flow devices) 2 X% % & 4
M (optical immunoassays) * H 7 {8 7
%.9% 4 (lateral-flow immunoassay,
LFIA) & E & % F A2 5 RAT 09 9L
BB tik o RIA MBEHE ~ 77
17 B RS E T A £ B EE K
F By £ ik % £ (Clinical Laboratory
Improvement Act, CLIA) 5 0 ] &
HATHAEE (waived test) > FEl LB 5
RS MREE S BRFIAER
BEZWEATHATRR - HAIWEN
RIA K% RAARRRFEE B HA
R 2 A1 RSV WIAR Bl o #F % Bt 72 B8
T > RIA # AR R F 1 RSV H7 8K
W#E (44~95%) EHFHERF - R
FERELEDNGHBAAG  BHE
BRENKFWRT - GEEHER
K> RIAEZDWRAZT—EHEM
WP ET TR - B &= DU E R D
BN T URT R
BEHAERTWER -

(=) A#EEXRIEBRAE (direct
fluorescent antibody tests, DFA)

EHWEEE RTEB I (DFA)
R ~ W ERE TR E R ER
T E BANTEFERGZE
WA Be EFE F|E - W E DFA &
A EAR LI ETITREREFLEA
BEREAKEN - & hMPV (95%
F1100%) ~ Mg F (62% F 100%)
RSV (94% %1 96%) #1 &\ 7 B % #
(88% #1 99.7%) [5] °

EERE] 111 £ 4 HE=+"3%6_"1H

(Z) tiF S4B 77 i (serological
tests)

FRMESTEREERENR
MEBAFTEMARER 2 BEE BT
B K A B o fn 4w B R R T e
EVAPNES Sl SRS A kR
RSV ~ JEFF ~ MRFREFE A B
BA RARKESE 13 HRES
LAl ERAE (BRI BE
PRELEUE L EREZIERIE -
AT > B IR R B A gm0 o
£ 0 0 2 P A% B 5 R % AR R E B B
BAK[7] > TR WAt % Bor > i &
A8 3R P R R Y BUR R (14%
~77%) Fnis B (49%~97%) %A%
K B EE R L0 R R H - b
S ERRFA R S W Akt B0y 2
Rt F2RER - HREKBLHLZ
B RERTH 4 LA RAR
ZDH o BT HAHEEREN IgM 3T
B 2W I F i e B R AL T
HEB] -

AFiR G AR T T IRE KR

BLAFF 5 WG W R R
AET R At REREE  B6
B & F v AR B A BRI B A A R
= o DAF 7 i PR R o R Y
R TR R AR LS
B AmEn R wEEdnin
o 2 IF F RS HI(S5] o
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Z ER[FERENER R (Multiplex
pathogen Panel Nucleic Acid Assays)

M BV R R R RE A% R Y A R
FERFTLE  AENERTFH NFEE
%~ BN R W AER % (transcription
mediated amplification, TMA) - $#
B % ¥ & (strand displacement
amplification, SDA) > {EEE K
¥ 3 % (loop-mediated isothermal
amplification, LAMP) % > il 7 &
ERETFFESTERNEL - P
W S R A A% BR M 0 2 AR T [E] B OR
LHEREE  AARAREE R R
HRERRERO TN > LHILBRAE
—REBEMZHEEEEL  -ZR
W EAREBEERE BT REE
% (CLIA) W35 - HERWE Z2
B4 %@ a5 (high complexity)
F % (moderate complexity) ¥ fff 5 4
F & B E M B (waived molecular
point-of care tests) °

— SEEEZEWRERFEEX

E£4&5% (high complexity)

PR A A B AR T B AR &
BRESETREREELBRKE R
AEEHNBRERFERZXE
B ATSHT R 6K EE
CHULER R HRFHEE
RS B W SR AR E AT B B DL RE e
BEREENR RS — KRR E
BETH—K 1 EESE 96 8 - #
BBt e iR AR LALR
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WA ERENER - N -
RAEMHMEGREZWHRBRRE
RAEEE  BRAHAZTEHTRERR
BRERAZEREIRHREZ R
o MARREREE  SHEEE
Mg BEFEREES  HRE
REZBRAFES RIS E > R
K #1%E 5~8 /NBF o {340 : Luminex
xTAG Respiratory Viral Panel Fast V2
(RVP FAST V2) %4 &l & (96 tests/
kit) Z B BA - "l 20 EPRE
i R 8862 2 AW (Chlamydophila
pneumoniae, Mycoplasma pneumoniae)
#7118 # 4% #F (influenza A, influenza
A-subtype H1, influenza A-subtype
H3, influenza B, respiratory syncytial
virus A, respiratory syncytial virus
B, rhinovirus/enterovirus, human
parainfluenza viruses 1-4 (PIV1-4),
human metapneumovirus, adenovirus,
coronavirus 229E, coronavirus HKU1,
coronavirus NL63, coronavirus OC43,
1 human bocavirus @ H B8R & 0 45
E B2 98.9% F1 99% 5 2021 i+
A B R VT A8 B 7 7 M #F (SARS-
CoV-2) °

— - ESENRERFREKERE
E% (moderate complexity)
PEBBEZ RS EREMS

FRARGEREAFRZEA - €

A %% i HBEUEE LR G

BEWTRAE - ZEBAAK—K

O 1~12 Ee c B K%
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B P EFTRREL B R A TR
& ARG MR R ETEH
BB & F (cassette) 3 F [E (cartridge)
AT o B ST AR T Sy Ay o 38
% X Bt % - Filmarray RP (% —1X)
AT 1R B IR 2 BB B (57%) BL£
[9] > B &% =& F filmArray
respiratory panel 2 (RP2) B. 15K
FoBARBEMIHEEE 1~2 /b
B EERRINE AR E 5 F
HEERRFER N ZGHEER W
EEY  BEINANAEFERNZRR
TERLRABEFNTH (G 48% ;
2t 49%) [10] ° AT - X &BHI
T AmEERSER 7 X9 X) M
PRl R (75 /NBF 5 82 /NEE) [5] 0 3
2 Ay B 2 T W R AR R v A A R R e
BmE LHEZRFRMETRAE
b 4 S Y B

= 59 FEEEBEREE (waived

molecular point-of care tests,

POCT)

i 5 47 < B 83 (POCT) W&
i B R B R K SO0 30 468
BEMARAABGERAF 5 2
- MHEEREIFAGERE
fF BEERBEREPATHRE - HAE
WEAEHEFIENBRAFIASL R
ikl AR R B RAREE - RSV
fHERE o BEREXET - R
A B B AR FNHRERE
(45.2~54.5%) > EFEH thagny 7

EARMAERS] - B 70T EARE
wRERGR FERFARESHE
NET RMEETE > DR E KK
R FEESRAAPITRE - £
ki R R R B AT RS
e

AR

2 F WK oK 4R & PR R
REZE X > wRARHY "THEE
B, - BERBESFTHRAFTEHST
B R B B F R e E AR
Blwg 8 wAE (Bl A~ REA
REHEET)  FRESAL - A
B (ARERARELBERRE)
BRI 3R P % o A F A Y B SR
BAnk: £ MR ERE R AR E
B RS H R e R KBRS
AT EWRAL o PR W4 F i
e RRE DB AR R B
&4 77 % > s iE B RE T M
§ 0 B E R AT TR R A
BRI EHI AR e H
A F % 2 F (next-generation
sequencing-based metagenomics,
mNGS) ER PR EREEETH
BEWNKE > CVRBEELEREN
M THRHASH NGS WHEE
W TR B R FE B - ROR B BT IR B
U2 T e o B A B PR B R T R iR
—F R -
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Laboratory Diagnosis of Viral Respiratory
Infections

Huey-Pin Tsai'*, Nan-Yao Lee™”

'Department of Pathology,
*Center for Infection Control,
*Division of infectious disease National Cheng Kung University Hospital,
College of Medicine, National Cheng Kung University
‘Department of Medical Laboratory Science and Biotechnology, College of Medicine,

National Cheng Kung University, Tainan, Taiwan

Viral respiratory infections can be asymptomatic or result in mild-to-severe
clinical symptoms or even death. Clinicians find it difficult to correctly identify viral
pathogens based on patients’ respiratory symptoms. Accurate identification of these
infectious agents is vital in providing effective care for these patients. The methods
for respiratory virus detection are changing rapidly, from the traditional culture and
identification method to the rapid antigen tests developed decades ago, to the recent
nucleic acid amplification tests (NAAT) and point-of-care nucleic acid tests (POCT).
Although the high sensitivity and specificity of NAAT and POCT are very helpful
for clinical diagnosis, their reagent costs are high compared with traditional methods
and they cannot proliferate live viruses for further analysis. Consequently, the
traditional methods of viral culture and detection of virus particles and antigens are
still necessary in the laboratory. Therefore, the focus of this article is to introduce
current laboratory tests for detecting respiratory viruses and discuss the advantages
and disadvantages of these tests.

Key words: Respiratory virus infection, detection method, viral culture and

identification, nucleic acid amplification detection test, point-of-care
test
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EA ELABERARRE ST

FiEE AW AR wEFE

S EART T S X &
TR AT R R RIE LR AT AT

DIEHBREARS MR

g e A e B8 R R SR RS

BHREEEEABEXRLER
# (innate immune system) F ° & &
THE REENE EETHERE
RS SLIE R 4 o TEER R £ A0 fB
FRABNE T AR E R - F
HRETET ZiRiE B HEE
[1] BElSbRFr PR E XX L
R E FR S RERBEBREEFEE - U
RAEREEMAE - ik ARl LK
KRR EERA ©

BHEEEEET TN N
TR 2R- B AZ KA1 BB 40 M (granulocyte-
monocyte progenitor cells) 4L T 2R
REBKIE RN AR E SR
(granules) WM E I K % i £ 8 &
B 41 J 4% (multilobulated nucleus) W
A E2) > FE M1 R W 1R R

EERE] 111 £ 4 HE =+ "%

HEMENLRLEZEBREAAR
Raes o £YBEWNENK IR 5
REml s EREMEZRREEE
%o B A SR T A
BEZEmM/MABFLEEL 2R
2% | T 8¢ (effector function) R TE £
[34] °

EH RN EERBT A =
TE 25 R T e AR BT AR A W R B AR
F : —A%&% kR (phagocytosis)
WHFREEFREREERRFREE
SNMIEWN - DLIRFFEE EY
RHEBREE > —AEERAER
(degranulation) > #% 3 48 8 + # &
4 M0 T B R N BORRE AR R - BROE
FRERMWBEERERETNER FEE
W = B KR M A S
% W 4 (neutrophil extracellular traps,

NETs) [R#| 3 &b R - el ZE
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g 4 L B O R B 38 F 9 R Rk
R F&[5,0] °

LT Rmfn =%k
EHRERRRE - LLE =18 NETs 3
BB B (7] 0 AT Sk AE B R
BRABMERFTWLERETF %
e ELETE L LM
DNA E 4R F W ~ 405 7
BWERFR - BAT & LB KM 4
Moo fEEE AT BN mEEE KT
%t T (programmed cell death, PCD)
WA EXTEAEAWEEAET
(apoptosis) B3 3 (necrosis) * % Rk
DA 4E B T (NETosis) [8]: 4T & & °

MERFRFHEEHAATRIENW
EENEAREFTED  AREER
TEREERFAE LN EERLER
ELWMER - DT M HL—FRWY
B > ARV R NETs R K% &
RN TERARASEERERL
MEERMAENERE o

rE fh MR RR SN SR
(NETosis) ¥7 5 S AR #51

FE 1996 FHEZEHHE T
TraiZ TR A E R R LR
(phorbol 12-myristate 12-acetate, PMA)
Wtk mlESEeEEX L BB
MEEAEARNBREE 2K
B B EELREE - EL g%
M4 3% 4 48 (neutrophils extracellular
traps, NETs) ° Brinkmann £} & H
2004 4 $t ¥ 35 1F & AT — & ZUAH B

R S R C X b e e il
THERAWRERZ S " BHEAT
(NETosis) [7] °

SR mE R BT E AN
NETs =] Fl L8 413 0 3 W K7
4 HEEHIKE (Staphylococcus
aureus) s FHKEHHZIER
(Shigella flexneri) ~ K #
(Salmonella typhimurium) ~ B & 19 Ji§
JEREEE (Nisseria meningitidis) J&,
¥ BB AKRHE (Candida albicans)
ERWEBRE FEHWNT &
(Toxoplasma gondii) B % > £E AN
%% T 2 # HIV-1 [9,10] > LK
B 2019 FRER 2R ABRAM
4t SARS-CoV-2 7 % R 4 i 41
MbeFEerrmmNERAAT
[11] o 4 % AH B AT 70 B8 4 4 48 i
AL FREMNEAA T AR
WREEHAEE Lwis - E4F
R BB AEEE NETs PR i o 48 i
FEREANCHEEINER MR
RAH G MR - BB E
MAkmEnytEtexS8HE NETs
fER AR E B B E WA B RE - #
EFEFENERRKEME NETs 19 ik
HE9] e EHBESEBEHAATEF
HERRELSE BEXIHROWEE
7] o B f AR b R T R R O 4
MFTREAT TS T T @A 2 o

— ~ B EHEERAT (NETosis)
BE
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BEATE—EHMEET R
fr L 4 A P T A2 T 5 B DNA BK
I HE B AE R & AR A A A
Pk 2 ERMAE8] - — A2
MABEINET M EBAAT
WEFY > TEEFLENSE O H
LB AL (dynamics and depolarize)
B & - 78 B obowr B fm iR E By AE A
THE[12] EF LR R
(disassemble) » % I J& A& 1 DNA $40
EOH BT R E e AR TR
EmiE > ZRRBMEEELFE
Wz g F ~ HE A (granule) #
MELEOEEE  FHEHRE] -

T oV A A LR AR R R
HBUNERN > LR E N RER e
F8 & %0 fE JiE 7L R 1L (permeabilize) T
T AL - TR 30 A KA AR
PI[13] > EREARWECERTEAR
# DNA #A& W& Al - TEEH
HEEE (s rHaEeEEE
H B (neutrophil elastase, NE) ~ & & 1
At B (myeloperoxidase, MPO)] ~ 4H
B E B [0 S100 5T AAEH
A8~ A9 ~ A12 (S100 calcium-binding
protein A8, A9, & A12)] ~ LB E & =%
¥ LB & B (actin & actinin)] ° b B
Hyeg o M 4E kA & DNA UK %
EUEBRWARY > gRI(ES
P 3L R R U RE R v AT &
BERREWES  ERREERE W
B0 B B B P A A I A T R
T 3 7] 36 T[9] °

bt wyeE o b aE R A — R

EERE] 111 £ 4 HE =+ "%
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%R ETT T % B AL W ] BB R AR I
TEHREY NETs Wiks - B3
BRENKFHE - AHXES - %
FREBEEEEHARER AR
BEREEIANE P REREESL
AENNBEERELLCY > B
FHEEFERENEREE S — 8
F T A NETs > iz s g o B gk 2
#EAE B % B NETs 7 4 40 A% w8 o 1
%0 MG R AT 3 F B H w1 BT BOR R
B4 AL PR ERBEAATY
WA S EE—WERE -

Fep P miE AR R R S
EHEETFHRBWH R NETs % - #F
AUFHERANER > R&tbml
BHEAMELKE (DNase ) # K
NETs ' i FmERAMA K FR
MBKIEFEF > LB RN
4 Mt B T PR T R R AR A B R
A EE(12] ©

HER P BT H
PREERWEEN - EE 2B
W R B L e R Tk BRI B - Rk
RERAEEENRA -

— ~ NETs B9 31451
BAEVBNMEFEE TR
MR ERAATRBNETFESNT &
g ERAFRBERXHNEANA
TIER BBk e AR E
HITDERNG T - TXHSHER
AT HAE T A NATR R E
THENEFHEFH o
BAATHAIETLL B4
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FERAR ﬁ [
oo —— IEPHEmIREINERRA

/,""-.JP \ "}—{\,7? 2 (NETs)ER

|- Vel Ve

{*36=, — ¥ ‘etj‘

N }L 5 Q o — mEER
TE AR AR ) e - S

HEBEET Ml ED RARE 3
B

& W& i B IR AR5 E A (NETs) B

FABEREE
BEAT o
._,' I. \“ p

B— rEfiEamRiEsERA (NETs) EREE - F— Bt et uilgfET
(Classical NETosis) * @38 E S EMZIE D2 - BRI ERERRERRN -
i 7E AR AR I SR R R H AR A - AP RE R HRRERR SN AT (NETs) - 2 2RI RIEE
FERE SR IERIFER AT (Non-lytic NETosis) 23 + AT {E XS R Bk M R A S a4
e htERARNEERREANRCHR - BERKIARMNDEREET
EAE AR BR R LOYRRE - MEWMREATERMERE@EI NETs » BEARRER

Elo

EEEMRE  2HE: — B
MEkEZEENL: = FFRERHN
FRTREERE = -EABRE
212 (kinase signaling cascades)
B W BN AT E & (reactive
oxygen species, ROS) * AR F ~ %
P A R R P82 S NETs B i [9]

Bt %5 B8 T b BB I A R
Z kW %% TLR2 (toll-like receptor
2) 2 IL-1 (interleukin-1) ¥ > & &
ANENWRLEBZBEBEAAT
[15] > B8 K76 9 I 40 IR H B4 3R %
BRIAMECEEAATHINE R
Mg c EMCansdmEREERE T
(tumour necrosis factor, TNF) - # &
% CDI8 ( B 2-integrin) ~ ¢ % B LPS

(lipopolysaccharide) ~ PMA (phorbol
12-myristate 12-acetate) ~ 5% F 2 2
(calcium ionophore) ~ f /MR & 1k
T 2HEAEHRE  BEfmE MR
AALHE H,O, %% - #EELEF K
mE R A A T B E W
HAMEN AT E—FERO] -

wB ok Y 2 UE S5 TR
B BT E RN E
(ESEENL ek c¥ D R e & Rt & i)
WG HE TR B > S 3w MRS 65
BTN RARIAE W ERT
RE o EHHIEAE R PAD4 (peptidyl
arginine deiminase 4) 7t 5§58 ¥ % &
BUOEERR  TUREBHEAT
(9] > 1B 3k A2 7 % 538 F I &k B 47
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F¥HFEGRESGRETHE - HAA
IR IR °

BEAATY-"ZEFARABR
B R EERE WA - B E 4
PKC ~ Raf-MEK-ERK * SYK-PI3K-
mTorc2 ~ JAK2 % % e 5% & #f & f2
AR T[16,17] - T35 2 4w AR R 3R AR
H R TRE  mEY - EH
RBAEEFAERBNEEAR - R
BEEFTFRBERCEBHAATY
WENAE K EB BT A
Mt NETs 4 & i& HEAZ B3R B i 8 3t st
H¥ NETs FRAEAF —WEYRE
BB IA W EAE o

% 35 B E A ALY (ROS)
FREREE  EERATANE X
ERUAERIE  BHATHER
AUO SRS [18] = »f o Ik 40 L 4 AR V6 1
AWy £FE RIF & NADPH A1k
(NADPH oxidase) 1 | VA & 47 43 B8ty
AR EY o BT BT H R W ROS 41
H B & ET PMA 22 B B AkKHE AT
FENBAAT  WAHARAAE LT
TERKEEH® ROS WREHTFH
BRI - 1 ROS WHHBUKSH
BHATHERERRE 2 EE— M H
Bt WEAT R A% 1 — R ET8,19] ©

BREAATRBEMBBEEATE T
T fE MR R 2L 4 LR NETs #2 1 193
2o BNt REMEeTEiR
M E (extracellular matrix, ECM) %
% % H (spreading) Z 5 R & ML
THFRMNRIE BEERBEEH
B (NE) ~ B |18 (MPO) W
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BEeEBEMS  EAMINERA
(NETs) B3t # MPO ~ NE % B % £
B4 E T Y M % NADPH £ftH
B B NETs &80 £ L
o REEBRANWERS  EWH
2 BELBE 7 R 47 B3R AL9]

= + NETs SRR E R A
BT BHATEERY
Bt B NETs € 35 ik 52 3 45 4 17
RE®EG FERHERELHZ
DNA ~ ¥4 % DNA FT4L i W4 %
AFEAY REMBESENAES
NE ~ MOP & % ¥] LU A i 47 2 1 s 1k
SRMREREE EEEREER
REWER - ARFAEXEEH - 4
& B W EER B (post-translational
modification, PTM) & % % NETs
e HeBRTEANTEA
(acetylation) ~ ¥ &A1t (methylation)
B—HEB Y A B PAD4 N E 0B
115 &% (citrulation) & & 3% i ¥ fm
8 i % # 1k (decondensation) T 3%
F+ NETs #9333 3207 |7 & 1
BE2021]  dbsh - BT ST A0 B
TR HE B R 17 NE 8 MPO 7] 42
B8 NETs £4T/ B & K& 1FH 241
Bt B B A I PR & B B (serine
protease) €% i NETs 7% K & #
fB - TR 5 OR R B A1(22] -
BEABME AT EH O RS 4
JERMENRERAEEEN A E
B FRUEFET  EXLEUR
® (Mycobacterium bovis) B 7€ % & 14
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K R E (Klebsiella pneumoniae) R
EHBEER RERKEXZEVREYN
JEwr - BHEBATERERREFERZ
R¥E[1222) s THARBHAEEEH
REGEERARE T IR - ¥
B /M NETs - AH L ZE—F B
g ¥ A kB (adenosine synthase)
# B NETs L8 31T 09 1% B 1540 % 3%
Bl AT ELES T E AR
¥ (deoxyadenosine) * ¥ DL ik 5 3L
NETs W8l & B 32 H 0 E v 48 B B)
AR TR TSR (23]

15 b B B TS A8 3 O AR AR ORE A R
THABRHNERERREER N E
LR C R N s ) e e L
NETs fE J #1777 A8 4 4 JR 42 #
W R DA R E R A TR
Jik W IE ¥ AR 3R F KL o

Ed NETosis fHRERYER

BE AR B P A V] DL
BRATTRRBATRRBEE > &
R R A {2 A R A
& NETs e 2 B A E 0L B EA
RHE-NBREERE  ERELE
BAT WA E 75 B HEWIERRE
T W A L SR AL i A SR Y RO 3k
o RARRBEERERNET ] o
UTHESEEABHBELEE
HEWBAATEAMAERERR
[10,24,25]

— HBEONHEEYRERAERG

MBZEMERHEEREE R
o FeE P HmRERBRAATER
R E R e o b RSP K e e
WHPTER S RN AR LS RER
WG BRAREGORARH &
AGENEERN2IRDE &k
W E I A T Y R R0 o

HrE—ABRRKELETS
¥ PR R R 5 5] AR W AR B BB AL
BN RAABREEN NETs - R
EBREHEABREIG P EBE AT E
o ERRREENGOT Z-AE -

BRI A R E R A s &
(cytokines) & & ik 40 AL 4% 1y 35 R
RIE - E—HAEMWBEMERRIEMN
FEWBEMAAT > g5 RERAEM
H L BIR K # (L (atherosclerosis)
ERIp - HA A I B 2R
BENFE LB RIERRFT A g
TERABATLYYE (EFEEL—FHK
BIE

=~ DMEER
mEBHAATREELE » &
EWHeHEE LT EAETY R R
% R (Vasculitis) * R IHF L EH K
AL 3R~ ot AR AR R AR 3 AR AR
(thrombosis) * & & % B & o

= BEEREER
BEAATHEYELANE LS

EH L€ L1 DNA HAE A%

S o RBERNBESAEER  ETW
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BltBeM kiR EACmE
WA AN R A (systemic lupus
erythematosus, SLE) ~ 3 J&l i 14 B &
% (rtheumatoid arthritis, RA) % % - #f
HEREATHM -

M ~ EEiE

HH R BE B % 5 8 KW
(Lewis lung carcinoma) 7 3 [K 4 /&
(Ewing sarcoma) % B AL 4% W H B
MEATHRETHETRERGE - B
7 NETs ¥] fg & {2 i & /8 4 M 38 & -
EEMANTBH HEEER A RBEY
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FEL - WO Ak T TE 4 R I 3 A E T R
EomEE s o B kst HIEE ML NETs
B E S e BE B R ITATH T R Z

B % LB v o b e R A R T
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