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I4BCFHRFRERY CRRELSF R - PTEREEHRE L o LHERE
BEB G FRER 0 53 5 RBN=12> F %3 N=8 . i& A 14 chromID™ Coli
media % A 255 % B~ IR RS - NRGE E VITEK™ 2 Compact
System Ttk ©
2%

FLBRRT > S8 PRI RS 2 R E Y R ik o < B S
TP E - US4 % 0 4o ampicillin-sulbactam ~ % %% cephalosporins #f
(cefazolin ~ cefuroxime ) ~ ¥ & & = #r#4|4f trimethoprim-sulfamethoxazole ¥ £ 4
Bz ch o NSRS 2 B it £ 0 4o »Ti cephalosporin #f &7
cephamycin #f ( ceftriaxone ~ ceftazidime ~ cefepime ~ cefmetazole ~ flomoxef % )

£ quinolone (levofloxacin - ciprofloxacin) £ 4@+ o ¥ R 5 € B Rtk
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TR A AHRPIDIHAR st Mdd £ carbapenem £ fE M Atk o £ G
ESBL &4 4 4% b7 62.2% (2 i o) &2 72.7% (P P R) » e g %
Rt 0 % FFF R A & $# ampicillin-sulbactam ~ cephalosporin #f ~ aminoglycoside
#8 ~ trimethoprim-sulfamethoxazole % 4 % £ & {4 » "$ TS RE AR T K R e
ZMH L BB F R > 4 A% cephamycin #F ~ S -lactam & & [ -lactamase #r ]

%7 ~ quinolone #f ~ carbapenem #f & i} ol ¥ (S Mgt £ L IRIREM B
AR OTF 2 A0k 62% 3 78% 0 FiBE 4 A4 & L acquired penicillinase £ high-

level cephalosporinase (AmpC)# 3 ESBL ¢4 3] o

MAES © A d o~ X B E S 5 R R A SRR

B s BRI
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Abstract

Background

Microbial resistance to antibiotics has become one of the most important global
public health concerns in recent years. Existing studies have explored the pathogens in
the living environment of healthy human and animal hosts. Such resistance to
medicines, and transmission of resistance in the environment, transcends regional or
state borders. It is expected that the transmission of drug resistance will be slowed down
by better antibiotic use and recognizing the overall geographical resistance transmission
pathway.

In this study, two wastewater treatment plants (WWTPs) in Taipei City and a
livestock farm of National Taiwan University (NTU) were selected as sampling sites.
According to the wastewater treatment process, ten sampling points were selected.
Escherichia coli resistance prevalence and resistant phenotypes among these sampling
points were identified. The purpose is to understand the characteristics of E. coli
resistance in the waters of urban wastewater treatment facilities and livestock farms and
to discuss its potential public health hazards, as a reference for future health policy.
Material and Methods

The sampling was carried out on March 11% and 25", 2019. Samples were
immediately sent to the laboratory of Center for Infection Control of Taiwan University
Hospital for refrigeration. The enumeration and smear culture were carried out on the
same day. Two samples of wastewater were taken at each sampling point, which totaled
12 grab samples for the two sewage plants and 8 grab samples for the livestock farm.
The bacteria strains were identified by chromID™ Coli media discriminating medium,
Indole reaction assay confirmation, disk diffusion screening, and VITEK™ 2 Compact

System.
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Results

The results show that in the inflow water at the sewage treatment plant in Taipei
City, which receiving households and business water, E. coli show resistance to the
first-line treatment of antibiotics, such as ampicillin-sulbactam, narrow-acting
cephalosporins (cefazolin, cefuroxime) and folate synthesis inhibitior trimethoprim-
sulfamethoxazole, in addition to broad-acting antibiotic for post-line treatment, such as
the broad-spectrum cephalosporin and cephamycin (ceftriaxone, ceftazidime, cefepime,
cefmetazole, flomoxef, etc.) and quinolone (levofloxacin, ciprofloxacin). The presence
of multi-drug resistant strains was also discovered, while no strains revealed resistance
to last-line broad-spectrum antibiotic such as carbapenem (ertapenem and imipenem).
The ESBL resistant phenotype also accounted for 62.2% (Dihua Plant) and 72.7%
(Neihu Factory). The results in the livestock farm showed that the livestock farm strains
were mainly resistant to first-line antibiotics such as ampicillin-sulbactam,
cephalosporin, aminoglycoside, trimethoprim-sulfamethoxazole, etc., except that the
prevalence of antimicrobial resistance was much lower than that of the sewage plants.
Resistance to cephamycin, B-lactam combined B-lactamase inhibitors, quinolones,
carbapenem and other broad-spectrum antibiotics were not detected; wild-type strains
accounted for 62% to 78%, and the drug resistance phenotype was mainly acquired

penicillinase and high-level cephalosporinase (AmpC) with an ESBL phenotype.

Keywords: microbial, Escherichia coli, Antimicrobial resistance, AMR, multi-drug

resistance, resistant phenotype, wastewater treatment plant, livestock farm, One Health
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1.1 #3535 F

¥R i Ep hat sk P RS R
( Antimicrobial resistance; AMR ) © &= 2 23f 2 & {74 MiandE RIREL - Jw

2

7 (bacteria) B>t Rt 2 # (prokaryote) H ¥ - % » F a1 5=+ 50

-

o REd T A RBEGHAcS ALY o A2 T g e FALE R BERF
Medp B 4 UE > AR/ E A A B F R4 S E iR (pathogenic
bacteria) o § A2 F WA FEFLMP AL > TN BHBES L EH DA
T2 Beffs @4 bldcisd I echZ § ~ &% ks 5520 - FlE > 2
iF L@ 4k (penicillin) £ 4 $Fd & F st % > 1928 E WA FE 12 5P
(Alexander Fleming) & P # 5 #E ¥ &5 ¢ § § 3¢ 7 (Staphylococcus
aureus) & Frfld L IEF 5 e PSR G RIGREEFFF L ol &
mEe R R B

a«

e R EAREE PP E A SRR R LR 0 R
s g2t pRRe I‘:ﬂv*]f*]"?\)f%?“ﬁﬁf?iﬁﬁﬂl 2EFER X
(susceptibility ) » # 14 5 H %3 2 5 X Rt | (naturally resistant ) » {2 5142
%%?2%%ii%%W{@ﬁ§%ﬁ@jfﬁ@%ﬁﬁ%ﬁ(mwmd
resistance ) » — THFRAHE SERXEPES 2 LA 0 7 4 5 BN D
FRA F TR T AR B 4 48 (American Academy of Microbiology, 2009 ) « 4 e
Fleming * 1945 & % % ¢hjy & (Wright, 2005) : M e 3= #-B-i# & & S5 pidi R 6
o TR Biiethaa 4 o ¥R PRSI RZARER T HATISR PRTL
BIE LA e FT Y R R AL AR R R 21
Sl A BB Bkt = (S.B. Levy, 2002) o & TR Bk < AR 2] ¥ &
£

FEEL RS G 2oLl ER o v 2 B Aot 2001 £ $Hind Fin

FP g 4 2R > P it 2B T X 24 F TR
A
AKELIDH Bt AT B R AIF G fodrd| 2 A EEP LIRS o2 R
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2ot 2014 & L RRL > FREEDOFEALIE LY 2 il R AR
e E-E w A & g B wm e pF % (pre-antibiotic era) (WHO, 2014) © fi # Hi

L
v

B8 7 i 23k 78254 (Global Action Plan on AMR; GAP on AMR ) » %

Wi

& ¢ B B 2B RAMR 7 #5354 e = (WHO, 2015) -

2L B R RL R BRSO RIEY 0 R RRE F A e
Pipgkier PApR e d o R JIRTEER PV Roim ok Y A F AT R R E
Bigsl o 8> HE LR ¢ (European Commission; EC) 73 4 1 - > %
HEMERE B E a4 (European One Health Action Plan ) » H ¢ 3% 3| & /2
el B R E -G EIRE G K fEd C BRE M 2R A £ (Blirgmann
etal., 2018) -

ANFEF B
A8 A {235 (Human-
to-human transmission ) Jgaws L
:%: MBLER =M=l A A% (Human-
BL ; el
AT A B2 d 4% to-human transmission )

W st T L LS SR LIRS
® LT el By iR /¢

: Y P LS
2EABREY imimi)
AES B o TR R IR

e v =
Bt

&>
/———

F NG S RO

Bl 1. @@ @4 b 7% #5 (57 Chereauetal, 2017 3 Bl )

Bl 1. % Chereau ¥ % 393 WHO ¢ A R % F &M i I A o & B feh B2

i A T 4p B4 0k & B30 (Chereau etal, 2017) » %555 30 5 f |2

} F:\.L
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%@?u¢;3+%a’é%:a)Aﬁ*%‘*ﬁ%%ﬁaﬁaé&ﬁ&ﬁﬁ
FAREEOFE Q) B FRELELEFE Q) BB RITAR B4
ARGt AR TE N BAREREE - A= A B2 BV i ai@ig
B AR AR B X F R DR A R F R AR
£E AR Ak RS AR R BRI

EFR WA RS EREL mAR O Sk TR ATED AR
PARRBROR R RET FREEL SRR k2 {
Foen@ER Ll o R AE (g B 5 (Organization for Economic Co-
operation and Development; OECD ) #F £ 4& iz » 23k#* £ X5 = L F A FlloFii#

MR- o d e it R igh o B mmﬁlé\mﬂ[fa—,'fr“« & ] 2t

fon

Fimpas 1280 g2 KBl LF R RG e g Shnjpo 15 ¢
FEM LB LR ~ B3] B hiFiR (Harbarth et al., 2015) B ¢ 383
o LB R AP B P E B R F R R o R A E
A2 FlopFn@ERA 2 fup g 44 (Belletal, 2002) o 37 # k&7 7 BliE— %
FABLRSR Y GRENGEEFFLOpRE AREFLEG LB S B
BA B2 4] (Hsuetal, 2014; Price etal,, 2013) o &} 72 ook ~ B & R S
2R FeSfer FEb it m R { D FEMP A (OneHealth) doptk - w5 @ d
FIFEERIRE BT 0 R EFE P B (Queenan, Hasler, & Rushton,
2016) o fedede * FS G oo fd F i B ApF v b o TR &Y E AT E
Flreek > LFF ARG PR R S S Ao ftB TR Rk B2 4R 10 TR B
Hofopm S 2 EHRS > PHFAT D F BRI Lo

12 F% B eh

MEG D PR A SR F LT ok R RFE AR L RS R

HOIRE Y T ORE RS L R R E R SRR S Rpdak Y BT R 2 &
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WEALE TR BB e s podoRdp R R < S F D IRE KT LR
FE 3 PR BB b S ERER AR B 1R L P RIRA RS

(B-lactamase ) % i e L AL F o
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PH AV mpFpee A HE - B

M Flimre it 3RB Y REAHROERZ L FROEE  c RMBIREET 1Y
mm—ﬂ;i}@ﬁﬁi’ Glde B BN AR gﬁ,ﬂ’ﬁ e ¢ R

-t 2 AL @

B Fi o g4k 7 I
EAN Bk i e T S

W15 7 (Pseudomonas aeruginosa ) fH¥-il % (2§ M F 42
(Bockstael & Van Aerschot, 2009) ; 2 #if il % &8 B4 Free s

4

N I R
Mo a2md &t 2o en 2@ B RY > ML EEG AES - B
@4 B Ak chf# 2 K 7] (Corona & Martinez, 2013)  #7 7 # UGd ‘2 i %
Bov ARG (E T 0 Fid Bt thT BT )5 00T B ] B ISh cht
MRl B i B (target) 1R F s e g %#u;rt (efflux )~ &4 i+ &
BHX 1A (modification) @ % 2 &+ (Wright, 2005) -

R n R B 2 fd F TR 12385 (susceptibility test) ¥ lﬁf%% d &R R
R bl g £ A R 8 (breakpoint) » 75 d | FrFk & (minimum
inhibitory concentration; MIC) =B € & £ F 8 - o2 2 L5 E X Ll
BfRAk T & 0 AW+ 53 * % K Clinical Laboratory Standards Institute

(CLSI » # ¥ % National Committee for Clinical Laboratory Standards; NCCLS )

%< ' European Committee on Antimicrobial Susceptibility Testing (EUCAST ) 4p

3l LA ek ip) R ARG TR e &% (Paterson, 2000) © "f 7 MIC > =
¥ %ﬁd # 4] (phenotypic) # & F]4] (genetic) % 4 i* = ;X & 77 &3iF % % (Sanders
etal., 2000) o 4p $3t B L4 el )] o

74 A 4] (wildtype) > & 5 T4 %

B mEed Al AT AR AR R RRL T R FATOE G p
FRee R

Bl gz ms A o mE il

Ea IR ) Kl

IET _Lﬂé
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BN T EFaE A T A AlFut (phenotypic resistance ) | 0 221 @ 4p B 2
( non-inherited antibiotic resistance ) p i} 1 L F)FT 7 Frik b U {S 0 i
PR E O R R > R LRI OB A F R RE R R
Mait TR ERFEAEFRE 2 @M ORER D S X T
B & B E R 2 d - [F 7] (Levin & Rozen, 2006) « # 3] & - 4 7 g A

FLE PR 0 @ A FHT 2 o R A B B TR SR - RIGE e
2.1.2 ¢ pppiesk f2ps (B-lactamases )

Penicillin #f % 1= ¥ FePM F 1% K p 30 18 B4+ dhe pofRis (-
lactam) F & #& - B-lactam ¥ 2 fw A dm Pz =+ g 3 PKpESE (peptidoglycan) 9%
Pig 5 5 (DD-transpeptidase) % & > s ¥ R E § & = o R inre BEOOpE
Foogn pREP FPwRwE - 2 T ReFee B hf kE R B

( penicillin-binding proteins; PBPs) > [Eag/m 7] & = fw e BEeFf B R fo A imve
#HiEo mpFE e ¥ G e pERIes fEfF (B-lactamase) 0 ¥ K fRE 4 ch pfipie (B-
lactam ) F it #& > " "X B-lactam #Fdd & 5K 2% (Lee et al., 2003) -

FLX s Polactam AT H hA 2 S bl B2 Y45 e B ALA -
lactamase > ]}t 1% X ¥ #F ampicillin fv+ % #cH & B-lactam #F It % & E 5 A
2 (susceptibility ) o — & FHREF Sd KT B @5 F (Gl4oF i) 2 F (plasmid-
mediated ) 77 &k % f5 (penicillinase ) 4= TEM-1 & SHV-1 - if ¥ #} penicillin {-&
32 f% %7 (cephalosporins ) #i2 % G4- cephalothin & § o4 > AiEskpF § M2
7 penicillinase 2. &2 £ 4] - FABREF D FEFTWL F5 AmpC ¢ p fpies
2% (plasmid-mediated AmpC B-lactamases ) » #-¥+5f 3¢ % 48 2 ¢ 5 cephamycin
$p % 4 bl4e flomoxef ~ 11 2 & FRA4 o1 B-lactam FF42 F £ 3% o K FRIEE R 2%
Mo pfgves f2fF (extended-spectrum B-lactamase; ESBL ) » 2% %] blatem 2 blasnv
P A FIRGERAES ESBL 74 4 > RITZ Atk bid%k P2 M E 5 ESBL 4

3] » & ESBL stk ¥ % & penicillin ~ cephalothin » + ¥+ 7 »xdcheg e F% &
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L2 % > 4o cefotaxime ~ ceftriaxone ~ ceftazime > 2 % ¥ monobactam #gF? % »
4 aztreonam % B-lactam % $- 'FK M AR M A FE S REN S RELILR
% 2% (Sanders et al., 2000) = FLF g d FRE-K T @4 - Hd e AT Bl A
+ 7 ESBL chf %8 F1 8 fo 2 A F]ehR ¥ £ = (co-location) £ % » & ESBL % %
FoPE RS Rt R ih 5 o 4 ESBL cim & 1980 # £ R
1990 & % 12 peRE s N & % 0 blarem 3 ~ blasny 3] & L 0 blactx-m 3] 2 ESBL =+
%A% ) 2000 £ P A DA R 4 iR F Atk (Chong, Shimoda, & Shimono,
2018)  #u# + & F17] blactxm A ESBL * % 1% F Fth B »o 5037 B & 4
(cephalosporins ) 42 % ~ 23 Ak 57 (quinolones) ++2 % ~ & AMH 47
(aminoglycosides ) 24 % > & "%4f (sulfonamides) #4 2 @42 fF ehig*r
Bk < gt < SR R Ao EH 0 FRERR TG F T RGN
(carbapenems ) & * B 43 4v (Sidjabat & Paterson, 2015) » 2000 & A5 + -+ &
> 2 KPC ~ NDM ~ IMP ~ OXA-48 % & O (carbapenemases ) =L 4
Atk ¥ a5 AP wEY #F R AR F #OF P~ %45 F) (carbapenemase-
producing E. coli) # &4t 2 L@ » { Hid MR »oddid 4opt §

v

#i 4 (carbapenems) 2 % ~ # #7f % (fosfomycin) & &4 -

2.1.3 AR mfbo pppiRs fRpE e om s SR FO AR S

)

=~ {5 A 5 4 F 2 (aerobic) R » & & % Escherichia coli ( f§#-E. coli) >
g5 F A F (Klebsiella pneumoniae) o /%t % 4% F

( Enterobacteriaceae) % jf ~ £+ 7 (Gram-negative bacteria) o #84 < % %
PARBE AFSEY Hhr i @ FHE AN FEEF G ¥ S

S

2 Ramed (:If;‘ﬁ']b_}_«”?%%?ﬁ@ﬁ{& W R —’##imﬂpfgm, @A By
% ”\"E#;’\")T\lﬁ '}1L"L'/F}E]LEE$ ﬁé 4«)’_55 £ﬁb 4;[,()?:,"]—1-:11—‘
7 1%

AT A iS5 b 42 & %% ) (extraintestinal pathogenic E.coli, EXPEC)
:,\l

g
%@,&4‘7 —'\N%f&mﬁ—\&\ﬁ
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B msienAd ESBL a2 & 1986 # #i e g 4o ;E}ﬁ % (intensive
care units; ICUs ) g r o 311990 E N E RS AL R R 2 K pneumoniae %
¥ F 25%3 35%:hEth s ESBL Bt i ¥4 A 1988 & ££in % — B4 4 SHV-2
4] ESBL 11 K. pneumoniae - 1345 53+ > %2000 2 HF > W ~ p & ~ 5 kd I
feitie B TRk & % 0 E.coli Fjth® 5%3% 8% % ESBL L > @ ur_? 2 R =
B feEr R LG LR G 12%3 24% (Ghafourian et al., 2015) - # 2008 & » — B A7
% B4R FFER 758 3] 131 (sequence type 1315 ST 131) ALazn I IR &M ~ &
M 28~ B /] R (Nicolas-Chanoine et al., 2008) » % %72 ¥] -+ & fF » ST131 =
L 2oHi R b Ropit B (ExPEC) itk & &if4 - & @ » d ExPEC
SlAehBGE R S @ TRk o R E RS LR G RO F] ( virulence
factors) 22 % & FEE MR 40 1 5 dE SR ’ﬂ}})%.*%f? 7= % (Hungetal.,
2018)  # 3 I 5 &£ L 4 ExPEC pﬂ’}%m);’j Fxeant 2, £ HF STI3] 5 7
A0 Ftk 0 AAF § ESBL > $20F * 42 R B %95 R cld B-lactam 7

~ E L& = Fr 4] & 4o trimethoprim-sulfamethoxazole ~ & £ 3% [k 25

(fluoroquinolones ) “F”'SE"F @M o B¢ blagcrxomois 3] ESBL #_ST131 ¥ #hi &
AT X I ARRARR A AERRER B8 2 VB RAL RS RERY FR
(Hung et al., 2018; Price et al., 2013) -

d blacrx-m 3] 2 ESBL e+ % 4% Faldc it F & 4 22000 # ¢ #H I3 > 7 4
wil B A e ESBL AT @375 ATk B AL R 0 A OB E e
BRI 4 Vi A7 2 A ESBL + %% Fidf it 2 - (Arcilla et
al., 2017) o 2% B Fo 20%3 50%Hrk 74 R 718 L ¥ FEcA MO A ESBL
Fipc s > XA L e TR de Lo RS KT A ESBL wF R #R1F
50%3% 70% ° ESBL ehfh F14) tetd & & 4 A 023 £ B » & 2 blacrxm-1s 34 ¥
blactxms e (FFL7 )~ AT REF L A T ¥ 82357 blactxm15 &2
blactxm-14 5 blactxm-1s e & (5 & ) A_iEF A F1A] 5 blactxmar 5 L 0 CTX-

M-27 3t CTX-M-14 ¥ $ 5 8 B 4 > blacrowar &k Tfok 8 T & 5 b
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% (Chongetal.,2018) - > 4 & ESBL 2. K. pneumoniae f {7 & ¥ 8.5%3% 29.8% >
A ESBL 2. E. coli ¥) 1.5%% 16.7% » ¥ L F blasuvs ~ blasnv12 ™1 2 blactxm3

blactx-m-14 % 3 #13] (Yu, Chuang, & Walther-Rasmussen, 2006) -
22 E - ERFL 5 0

F A gend ol ¥akin s Aokd dup R (F fmE) o Lk
e bAEEAGH 0 B RMAET D WAl 8 ReEmEH F 2 (Bradford et
al., 2013) o L& A K Fs e i e g e ok g d BT ORGE 2 KRR kS
B¢ EUT 0 - FRAEE N GRES S R U IRA BT BT o KSR G R 4y ¢
ERF I R A e U kY ER R A AR S T R g e
FEE B RIRE B A SR def § o e iBi i F F AR
Bk R M G R R MRSk PRTIRS Y
KFERES 2 2 7 F R HT R 5L Rl ‘E"%. %< (WHO, 2018) -
2015 & 23k F 71% (52 4 v ) ¥ 3 * & peblih kK & 2Bk LA F
TN Bl s A £ E R kR o RA f Pl 2025 E R R R P Mg -
KFRE GG o AR B E R B R E UG
KR4 wFR e AN AR B wEALEA DALY kXD
E T AR R A IR S v 50 F B

Rl o & 2RBE A RAIER ST M PR AL T RAEX ST RSB AR B

WE AL RBERER R e N ? B P ARFE R SRk e F
* R EPBEBE A 2 - o B L WAKYHEE P (Sustainable Development

Goals; SDGs) % = 7 & RAc* k& 287 2 [ 5d 73 jreni® K AL AR E
Mot » FE kA ¥ Kih% 2 o

It g
PR H 50 L 3 E kG AR S RBIF R kAL 2 T R

WEARY o FOFp AP 81 & B A dE A E T R T R ER

AR o PP AR R AR 105 E (TR kAR A R s
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Py ERARIEARL A RPHRELAP 132523 2% (CMD)o,T.%-ﬁg‘_
RERA T RBVWARAF AL ARV RESRAPRE ARG AL LK
2ZHX > AHRFETR G ERAIER RO PR ERTIRES  p R
P AREERIZ G RAD 0 P DAY A RERERF - Rk IL
P kR X B ETES RP dpik et oo

2B ER S AR eh e B J A E kAR R RO LR
ERIFIRBRY REP wFDBf ot F- LRI EAREY > AR A
B ACRE oL iR kA ke AR DA PR fRcnid B A HH
TiaHwHA 2 EHLR S ERER Y 2 AR ARG £ (Kummerer,
2004) o pr vt > BT HER RS T AL FESIREPLAT > 45 - F7 i
s ) o %5}‘%“‘ R 7s e 3 £ 5% 1 (multidrug-resistant, MDR ) fm A% % 4% 5
P ACkA R L fd k (Jakobsen et al., 2008) o Ak k¥ 7 5 iR I e 4
T AR TR R K IR Y A 0 TR Tk A kP (Amos et al., 2014;
Gundogdu et al., 2013; Prado et al., 2008) ° %5 % s Kk (hospital wastewater, HWW )
WIEUT L BB IR M ELDE L KR o d P A pFRAkY T 2
MDR ‘m ] » & 3£ A R »cfe P fipies jafie (ESBL) % % Ff
( Enterobacteriaceae) fr A % B¢ 3 f# i f* (carbapenemase-producing) 7% 1% Ff*
(CPE) (Gundogdu et al., 2013; Zhang, Lu, & Zong, 2012; Zurfluh et al., 2017) - &
c O F RS R fren R B RN RTE I B4R ARERE T Tk (Lin et
al.,2015) o X@ > i H = 2 h& 7 i A MDR o F3EE 4 2 ol o 3530
RLeg o

LR LK EMmE LR o ARREtT RE Y o G iE
e ac i Ae > HPIR T A4S (1) mpFEE O BIEY > HiE 78 BT 7 MR
FlRREILE 2 OB E Y 3R DFRKR Q) o p BEER BT AR SR
THAF LRI ABREFTIINY » @ T RAEIL AT kB0 S H gL o

Tl FokPmE s A AR EEBE S RLY - BE
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RApT g R ERAE Y DepF- S e B FOEERS > -5 62 ]
AT H BB GHF TP ERET O EF SRS IR D B o 1
¥% Reinthaler ¥ 4 3 B & |z 82 7 > @“’%—”}{’fig TR —Pgl‘ ok K R
ke A LB < B {E FF R (Reinthaler et al., 2003; Tennstedt et al., 2003) -
Ferreira da Silva # 4 3% § 577 4 3806087 7 10 dm s 7= K RJE ¥ AT T 2 IR 1
~ % A (Escherichia spp.) i@t > 2 ke a2 5~ 3R E L 4
B RamElaipilt > £ RF BB @5 FHEES (class]
integron ) i AL kP AR adF s A K ESE A 2 FTE
AR R R B2 E R K S n T 2 - o B K AT Rk
TR (S e AR P R (S A EDT PR 0 AR RO RIE W R P i 0
{ % 3 4 (Ferreira da Silvaetal.,2006) - ¥ 5 Agga & X >+ % R p # = 274
(Nebraska) ¥ 3% ~ L 3RFE 7 £ 485 7R adlik ¥ ~ 6% 32 50 508
TIPSR BT SUETHU IRy SPey- S IRCRLIOE N S SCSTREE A J R
Pl L= —‘k <~ B E (E coli)~ 7 X F % (Salmonellaspp.) tiki % Fi%
MR X2 R AP I (Aggaetal, 2015) > SFF Arak o A A SEER R 4 E R g gk
BELZmAREROLFEII Y > TR AP BOFTREEN T EEREL

M EFEd T o

=4
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i

3 iR
KB HAR
(1) 7F 7K B
2) & 4435
2) & % 2. P B 5 AR ko L B K
v ~N AR AL Yesg
v i
Lo f5) M A Tk
FHRIGRE 03] ok R E 3K Bl ]
(E. coli & 4~ 1% L VITEK™MZ %
s ) ) ! L
4
N T % BUA AR
4 X.7% (Disk-
RBFAR A 3T ] diffusion tests)

v
(A
| (TSAsZ & K)

chromID™ Coli
Culture Media
(bioMérieux, Inc.,
USA)

Bl 2-2. =

Trypticase® Soy Agar
with 5% Sheep Blood
(NIPPON BECTON

DICKINSON CO., LTD)

| [ s ]

Mueller-Hinton agar

(BioPioneer Tech

CO., Ltd)

Cefotaxime 30 pg VITEK™ 2 Compact

Ceftazidime 30 ug System (bioMérieux
Inc., USA)

%45 F A R EE T % A2 VITEK™ 2 Compact System
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32 #AKR

BRARE RS Bt oD 27 (B) KRgZ s o A H G ot T Rl
AE - P A F A AT 2 R TR RS SR T R T B

B okof B AT ks N R AT R B 93 1 fa 0 AR 95 itk
FOZR S 5 2 B RJLR o FERARER 0 A FAIEFERI VR E LA G
£ 2717997 T = 22 2 2664983 A v (I AR 108 E 27 ) o FFH R
Wi B FLPFTRERFEGRRERRE (T 0~ B k) 303
BI24 &30 551 0 Aok SR AR 80 E L o ARE B F UL SRR ]

A B LE LA Hn e T 4R 3 e

121°300"E 121°400"E 121°500"E

@i R R
=7 p K

BB R

Kan

Ding Li & okE $'I’H‘“ g’_“[—_
Tamsui X\ W E B
District Zhong
Zheng Qu
3 =2 E
Renai
District EfEH
Keelung,
THE — \
é Shikin Qu oK &5
S A Qi Lw‘r‘én
San % i Nei u‘Qua . &
R Chong [ <9 WItE
+ Xinzhuang / =k Xi Zhi-Qu
District ) TarBei
F AL AxE
Hirg Ban [u&n Qu EEEE
soon—— SRR RIBE o s gy [" ""’: 2500'N
ShirLin' Qu. /Ban PN E 4
Qiao Qu Zhonghe®. <
’ District X4 /22 o =
= - IS &
—\Ipfl[:‘—l Xindian AHE
< Pinglin
Xia-Qd District [ x‘v]uuv

Bl 3. i fe iy
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(1) PP A KRR F £ 5 T35 p R 240,000 = & 20 = =K s 73R8 R
TRHS o B RSB R R F 2 TR R R R S g > R el R e R T
ORI A RR A Sede 0 AR M A IR 2R KT 0 30%F 1 2 60%
ROFFREY o Ar itk 20 P BRG] 2 BB G s 2 Z BT RS
(ERRRLREN R S T RS T S S = S R A L SRS
R F ISR AR c FRRRALEE ZOAFRP A E B L E
T MUE R RP AR S SRIAF L ER e FORF I kEMFFE
(BOD5) =185 mg/L » &5 #48 (SS) =190 mg/L ; *z;x-k BODS =30 mg/L
SS=30mg/L; w4c (£ 2 ) -k & p&3+E 20,000 = > == o

(2) @t RRIERRF R 5 TR P EJE 500,000 2 3 R GEOR s R
FRIEERF = e T o poa 1V F RN RS TEINA F RS 0 RS i
Pl L "%ﬁﬁ?iﬂ’ R o L Sd A sk 2 K,!rt KR T MRS E R 0 G s
IR AR B F L A RS D ik A S R o B R e S A

Ao ok AR R E PP R I L kP Y o kRS S

LW oo PRk riginAok4 725 £ (BODS) =180 mg/L 0 i FHA (SS) =

180 mg/L ; *x;n-k-k & BOD5S=20mg/L » SS=20mg/L ; w iz (£ 4 ) -k 1 & p &

)

£ 10,000 = * =

o

3

B) oA HFR (F) kdZ&kw? e phc g (F) K2 AE5 342

- A E RS E P B 5L 6558 ~ 753605 ~ X 300 5 ~ #1500 & o R

Be () Kok RETRE4970mg/Ls B FF £ 7390mgLs 2 F§ £

4100 mg/L ~ pH & 6~9 ~ -k 20~35 B o AJZ{S 3 » 2B TR TR b
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322 HE

(1) & K2Ry
Wi KRR

kT ok L
ELUNEE UM -

@it DI ~D2-~D3; p# N1 ~N2~N3

KR
Aok T okl
AP . S

KIE - Rl Vi Rl
R4 ms (D)4 K Pl L

ERRF L FiRf e 4

BR N me 3 #oimd (N1) 4
NI PR RF S (25 F )
ok gk s it R sk (D2) Sl

Wik K i A

FimkgsE L Litke seim Rk (N2) & fe? -k Zsb (N3)
FRIRE L w4
¥ ek 4 B2 (D3) Al
Bl 4. 7 KR R R AR B R R B
2) B4cH 2 £ FC4-~FC5; 78 £ FS4 -~ FS5
Ak gk o R 7 &Rk
w1l g
ik A s Jee IFR & s
RA# 14 e LBk 2 (FS4)
k< 1 (FC4)1 yia l®Rgx» 4
ARSI B I||F# 5
AES 20 Vg5 # 6
gy 1 |2 ks 2
4 fomEks (FCo)|[i » 7 & Fig A 8 - & &d2] |-k (FS5)

Rl 5. 3 5B /aJd2iz i & 5k gk

3.2.3 PRI AR

P A SR AR L TR AR TR R kR A

AR 4o

19
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(1) 7k @ b ok=ba i KR RS o il = 2 “fﬁiw’ W o p S
MUk E R IR TR R P 0 e A sk

(2) RF A BITES AR R S BTRE R ee

Q) & P gt A EepNE o 2k pRE S IR e

(4) Fiifg * i KSR RAEIL IS W T s B R TR S BT KE AT HE
* ]\ o

(5) =ik ok e ok & /%@ﬁl_%éiz‘«vm;ljﬁ BTk BERE 2
oK BRI TR A ORISR AERLIE R 2 % ke dE A S W s A
o okEBREE

324 REFE

4 FRREE FEF (BB kL PRI R — S F (NIEAEL01.04C))
FHEEFERBHELII AL - FREAR Y VRALRAG 250 AR 0 ¢
AL o AR BRFBL IET T IS5 200z B N RHRFLES
R E o FHBHPZ RT3 % A H B fF (PR kg

K)o R AR F BN e » B2 AR AR (NaxSy03) 1P frépd > #F 44

S

FABSEEEAY P FHEFREAEY o B4k 2 kP & 100mL 2 -k
Bedrde » 0.1 mL 2 10%Fr R Aefasp > ¥ P fr2 % £ 95 15mg/L o A=t
BB R R Y T2 AR R 4h % 42 _Sodium Thiosulfate 30 mg (Nasco®
B01254WA Standard Whirl-Pak® Thio-Bag® With Sodium Thiosulfate Tablets) °

e Fei8 F P RERGE R B A O 15°C ) T P sk ka4 R R
BR A B 2~8°C AR FE S o IR T PR BEF 2RI RFERR
Sk BREEHEMBEE > 530 BE A CFLREERE AT

—Li‘g%-}b:% °

33 ~ B FEEEIRL FAR HET
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331 FE#HH

B =~ % A chromID™ Coli Culture Media (bioMérieux, Inc., USA)

B Trypticase® Soy Agar with 5% Sheep Blood (NIPPON BECTON DICKINSON
CO., LTD)

B BD BBL™ DMACA Indole Reagent Droppers (Becton, Dickinson and Company,
USA)

Mueller-Hinton agar (BioPioneer Tech CO., Ltd)
g3 f;?]%% E. coli ATCC® 25922

VITEK™ 2 Compact System (bioMérieux, Inc., USA)

Installed VITEK ™ 2 Systems Version: 07.01

MIC Interpretation Guideline: Copy of Global CLSI-based NTUH-S27 (2019)
AES Parameter Set Name: Global CLSI+NR NTUH-S27

VITEK® 2 GN card

VITEK® 2 AST card ( p i‘ ot EHEu R 33.4)
332 wmER®

-~ kiR AR

1~ kit f;%ﬁ;gqg\;ﬁﬁi‘—ﬁ R B H R 25 S s R R R LA

W

AP =

% o

\

20 ARKAR BT SRR PR R A - T R AR
P~05mL 2 -k# 3 45mL 2 & f?}’ﬁrﬁ/.’% ¢ A5 10 f%.ﬁv‘%fii’k
PR LY o m(sp 10 BAFA K PR S
7|3 2 100 ~ 1000 ~ 1000 & % Hf-k 4 » £ 45355

3+ LEFEAIE 0T LERARE -

Z s R A % A chromID™ Coli Culture Media (bioMérieux, Inc., USA) %
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i d o R AREEF B % 5 B-glucuronidase (FEE) £ B-
glucosidase (F&12) > & 45z (pink) £ Fiz ¢ (burgundy) > ¥ 2| %5 3
Escherichia coli -

1+ %% chromID™ Coli 4 & L 47 : k& %5 S Hhi-L47 T

4
=

<5

¥ & A B0 119S01-3-274 71 & No. 01 - 10° B2 % =
ZE;'\ °

2~ MEASFEEI200uL R E (&) EHFRA KD
chromID™ Coli ¥ ®# A T4 » ET2Z kR FEF - EA AR E -

3. FXUAHELER M FLAREASFREAZLB LA A RA K
IRHELE RIS LARBRENRE AL LS e o PR
PRt 2 e g o g K 30 B AR AR o

4~ K% 1S 2 chromID™ Coli ¥ % T4 1 44°C if 44 > *c ¥ 24+2
ak H;‘;—j;% £ o

Z ~ = %1% F(Escherichia coli; E. coli)3+ #ik

1+ FAPCEfpP IR Hr » e FkiE 2 FiE AL -

2~ PFEGE A E#p s Fde (43 25-250 colony forming unit,
CFU) i iF3e4r > it r AINHBIAASFAKL2,3,..,n> Bk
LR d ki Ecoliv R ERG Z AR P S HET o R
Pt BESTH Y E etk & A3 40~80 R R

3~ RSELESDE coli ik I Trypticase® Soy Agar with 5% Sheep Blood
(NIPPON BECTON DICKINSON CO., LTD) {¥ & &2 % o

4o FELARERADERGETIO0 0 FRRFEER YL A
2_ E. coli Fj& -

5+ % E. coli Ftki A 410 25~250 CFU » BI3 B A iR 2 dc > 7
£ #73% chromID™ Coli § & T % o

T~ FBRAEEE & 0 i * Trypticase® Soy Agar with 5% Sheep Blood
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(NIPPON BECTON DICKINSON CO., LTD) > 2~ f FETSA -
1+ 2 TSA AI%2 F E3LM A2 B -
2~ Faz
(1) +*FHEBHLCPRPFRN PR B0 BB a8 T4
AP o
(2) =4+ 4% chromID™ Coli T {& &8 » % = ¥aflz FEFHK > +
ITERBR D HBREBERIEIS Y ¢ AR FEY oo
(3) #4fa%k wFpd W TSAF A A 222 P RTa > 2t 5
F- BRE -

(4) RBRL R RS HA G BT R G BB AL R 0 d ¥

|
A
T
(\x
a
<t
o
n .
o
-
[
3
T
H
3
«_\4.
ﬁ
S
fon
E-D
)
-

(5) +APFEBREELEMIILD LERZ FF -
3+ EATL AT BPHE 2 FIRA #4020 TSA B TSA T i)

F37°CEHMY B4 242 FF o
333 ¢ P pRvRA JREF A AL B E ER 6 E

— o~ wlgR R
T~ #em e & Fik2 TSA T AUR f 500 BLRedr i 4 £ 1) -
2~ R F R 20 3F Tryptone Soy Broth 33 & jf iR » #5054 LA
FiE ¢ o a5 EH 5 2 BD BBL™ DMACA Indole Reagent
Droppers (Becton, Dickinson and Company, USA)jF /L83 > # & £ %
Pl EB MR 0 iR RREE o
s dud F M4 ipliRiE  (Disk-diffusion tests)

1~ o g % Atk TSA TH AR50 LR FE 2 L7 -

23 d0i:10.6342/NTU201903901



2~ #- Mueller-Hinton agar (BioPioneer Tech CO., Ltd) i & * % |tk %
B o
3~ R FH R 2 0 3F Tryptone Soy Broth 33 & jf iR » #5254 LR AL
Flig s o BOr R R E S F Y 22 3mL045% NaCliR & > 12§
Fevt & 3HRlEFR g R 5 0.5 McFarland {6+ 7323 % & Mueller-
Hinton agar * 4% % 3 (% - %) > LTEN R -G TR KT
RLEFIR G ERH4E
4 ~ > Mueller-Hinton agar T & + JEHEiE ¥ F fE3c B bod & Mzt
cefotaxime (30 pg), ceftazidime (30 pg) °
= ~ # Mueller-Hinton agar § % T4 x5 3t 37°C B 447 8 % 24+2 | P >
B pE e g & M4z FriF Bl E JT o 4 Clinical & Laboratory
Standards Institute: CLSI Guidelines (2017)2. #_3 : cefotaxime (30 pg)¥
ceftazidime (30 pg) : £ g X {4 (susceptible) ~ # & ] (intermediate) ~ £ o
14 (resistant) &t 2_Hr F Bl% % o
1+ Cefotaxime (30 pg) - Resistant (</= 14 mm) ~ Intermediate (15~22
mm) ~ Susceptible (>/= 23 mm) ;
2~ Ceftazidime (30 pg) : Resistant (</= 14 mm) ~ Intermediate (15~17
mm) ~ Susceptible (>/= 18 mm) °
T~ R R AN EERPFBIE T 27Tmm T 2 FRk o R LR

TR *E?]ﬁ\ °
334 FtA LR EREET

~ ~ VITEK™2 § # it @7 % %

A A,

VITEK™ 2 Compact System (bioMérieux, Inc., USA) § #: it $ijf & acidsk 4 st

A d bioMérieux = & B4 - BE L ki A 1 W FETHKRL FIRG o i

dOREF R VN L B p R AR R E RS
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VITEK™ 2 # &« siig 3 ehg % & 7 % 5o (Advanced Expert System, AES ) 4 47
AtRnA i F ok R 8 B ek & (Minimum inhibitory concentration, MIC )
T AMpaESE 2,000 %84 mA (phenotypes) {20,000 & MIC eng L& » 7
M MIC & F & 3 R B AT R R B RRE M L] AP R
2 fad FACEPEF 5 VITEK™ £ %% * 415 ASTN341 % » 5 £ 7 | A4
(class) =it % 34 % 4o (1) cephem #f 7 cephalosporin #f 2 cephamycin
#8 ° cefazolin (CZ) ( % — i cephalosporin ) » cefuroxime (CXM) ( % = &
cephalosporin ) > cefmetazole (CMZ) ( cephamycin #f ) » ceftriaxone (CRO) ( % =
cephalosporin ) > ceftazidime (CAZ) ( % = i cephalosporin ) > cefepime (FEP) ( % =
# cephalosporin ) > flomoxef (FMOX) (cephamycin #f ) ; (2) B-lactam & & B-
lactamase #r+#/|#|#¢ : ampicillin-sulbactam (SAM) > cefoperazone-sulbactam (SCF) »
piperacillin-tazobactam (TZP) ; (3) carbapenem #f : ertapenem (ETP) > imipenem
(IPM) ; (4) quinolone #g : ciprofloxacin (CIP) > levofloxacin (LVX) ; (5)
aminoglycoside #f : amikacin (AN) > gentamicin (GM) ; (6) Ef& & = Fr]ag :
trimethoprim-sulfamethoxazole (SXT) ; (7) 4 % ¥k % #f : tigecycline (TGC) ; %
18 it % o
&d VITEK™ % % % 7 % 3t (Advanced Expert System, AES) =% 2 P-

lactamase f1# 1+ % 4] » & B 5 (1) wild type TF 4 4] » & P BE AR B 11 -
lactamase ; (2) acquired penicillinase (Pase) & cephalosporinase (Case) (AmpC) > %

¢ RfeF R A Fl%AS e F 5 AmpC B-lactamase » d B R Fehpud i 4 L 5 (3)
acquired penicillinase » 4= TEM-1 & SHV-1 > #¢ penicillin % #& ¥ »xh
cephalosporins #f 4= cephalothin & 7 1% 4 ; (4) ESBL » 4~ TEM-3 &* SHV-2 » &
penicillinase 4p 12 3% @B 3% 12 *b » ¥+ monobactam #§ - 4r aztreonam ; #2f »Teh
cephalosporins #f > 4v ceftriaxone ~ ceftazidme ; $#& R »T 1 cephamycin #f > 4o
flomoxef % > » £ 4 ; (5) ESBL, CTX-M like » ESBL # 3 blactx-m & %] » +*

H i & A ESBL % *t-K f# cefotaxime » ¥} ceftazidime -k fZ 5t 4 #2335 (6) SHV-1
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hyperproduction > blasnv-1 18 b % % 2 2 ESBL 472 4 ; (7) high-level

cephalosporinase (AmpC) > o #7#] AmpC # 73 7 AL F] R % 3142 ; (8) inhibitor

resistant penicillinase (IRP & OXA) » 4= OXA-1 > £ inhibitor resistant TEM (IRT) -

lactamases °

7

1)

)

G3E Btk 11 VITEK™ % 5eie 5 00T = PF B

& W~ £ 12 (Gram negative bacteria, GN) + % &% @ #¥s2 5 E. coli
e

14 % st 1 (Antimicrobial Susceptibility Testing; AST ) + % #-z_ @ %
# & #rFk & (Minimum inhibitory concentration; MIC ) ©

% & % 7k % (Advanced Expert System; AES ) @ :=z i 4 £ 7
VITEK™ g 9 &

0.45% & 2 ™ & Ak

Densichek®:1* j§ 2+

AST-ST %7+ (AST-N341)

VITEK 2 GN g7z +

VITEK 2 compact 145 pL pippet £ /= ] tip

&

#-GN g2+ 2 AST #ac+ p 4°C k5B 1w 8 30 4 4
PEFE A L 3mL045%REHA R E Bk .

Q

N &2 f @ #iF5F F RS Trypticase® Soy Agar with 5% Sheep Blood
(TSA) *2 37°C i fi# % 18 I 24 ] P¥ e I A% (5 M B 5 355 > 23

BoilBeis > B S H Y 045%R F 4 T8 ROR K mER TR 0

Densichek®'* j§ 333 &k & !pa #]>* 0.50 £ 0.63 McFarland -

AST #5cg < ¢ + #* VITEK 2 compact 145 puL pippet B~ if % & 4% 2
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Fig > ¥ - 3mL045%EF2IEsR kP REDS -

4. HGLH DR % & VITEK 2 #7952 cassette b+ ¥+ 4p 44 iy e
VITEK 2 GN g+ ~ #c+ 2 5§ « 28 30 2 4 2 4 1 ey ~
HRIEL -

5. @ * & FEARIT D hcassette FiR ¥ M EfE T TSA B X A ITL AR
BRWE S RRITAEAZA L WEF S -

6. 583 15/ pF~A~+4r> =12 VITEK2 7 & ﬁ%‘]" ARIT ~ Fars

AES 33 & % o
34 it e g
* k1€ * ArcGIS Desktop version 10.5.1 % W F-n Ap ¥ =8 # B o F S icdy i@
* Rversion 3.5.1 2 R Studio # 24 » 47 » $i# L7 » v 1§ Z HFFetk % (Fisher's

Exact Test) # 4B M AV £ F L 5 AR R F LR > 700 p<0.05 2%

P APEFLR ) AREERAER LR AS AEETLE -

27 d0i:10.6342/NTU201903901



3
)
Sl
S
o

41 A EEE

411 AR EEE G

E332HIR AL LR ATHEEERWR S 3 & L RS B g
2 FE e 5 ek FEF R RETR E&ieR S 2 — %42 (NIEA
E203.56B)) ~ (-k* R 7% itk ipl > 2 — g2 (NIEAE205.57B)) f 3k 4ok
Ao B EFERE R 2P SRR s < BB FEE RS S E F 1010
CFU » ‘&d = K admis areii-k 2 w kBT % 2 &% 2 10~10° CFU « 3 a3
L2 RL L RE RO RFAFRTESY L2295 F 2 10°CFU> £ 9
10~10° CFU -

LT IOHE G

2.50E+05
2.08E+05 2.13E+05
2.00E+05
ol 1.65E+05
w T 150E+05
+ £
=3 9.88E+04
e O 1.00E+05
W
>-00E+04 700E+03 3.00E+01 213E+01
4.63E+02 1.00E-01 1.08E+03
0.00E+00 i —
B < - B 2 2 EE @ " )
2 15 =8 2 ] = 2 B \ g
RS # & & # & & & E’ &
Qe 4t Lyt Lt
&l &l BS LS
Wi R ARG EE 2

Bl 6. &S RTIHAE

dARRERAFRETERL L LHERR AR 412 i > BB Y
5 E coli %22 % 231 $k o H ¥ S R E 94 R o B ik 137 4 > T #2402 2

4.3 300 & BIEE PR BB A Bk 2 E coli LB % -
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L R
77% #icz 35 colony-forming unit per mL; CFU/mL

A B C C/(B/A)
e IRLE B AR5 A A T8 & FiE B S ek
(mL) #i (CFU/mL)
w17 R
AT (D1) 1000 0.2 19.75 9.88E+04
ik (D2) 100 0.2 14 7.00E+03
AFEEIN (D3) 10 0.2 9.25 4.63E+02
AR
AT (N1) 1000 0.2 41.5 2.08E+05
ik (N2) 1 0.2 6 3.00E+01
N ESI (N3) 1 100 10 1.00E-01
RS
2 £ 2 (FC4) 1000 0.2 42.5 2.13E+05
4 & RJLIS (FC5) 1000 0.2 33 1.65E+05
7 £ T (FS4) 1 0.2 4.25 2.13E+01
SRR L (FS5) 10 0.2 21.5 1.08E+03

*pLiR R R A % 100 mL 9Bk 2 R R o
HEEA, A E (CFUML) = $B1 $x 2 Fifdfe + EPmfr 2 kP Mg L
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4.1.2

<

FH LB 108 # 3% 11 p (#-kE DI,D2,D3,N1,N2,N3) 108 & 3 *

250 (B %3 FC4,FC5 FS4,FS5) Hp F = O 11 Bhigi7 » T3tk 2 & = 3%

B ERRFRERY @

BEB G AR 0 835 kRN=12> % %3 N=8 - i& A 14 chromID™ Coli

e

T RELR R - P T ERERHERE L - LHEE

media F A 35 & K~ Filef & iR FE il ~ M 4385% 5 :F ~ VITEK™ 2 Compact

System #E_Ftk o & FF i 5%k Ftklicho 2> # ¢ 5 VITEK™ 2 Compact System

#F7_ > D2 #1323 & Kluyvera cryocrescens ; D3 ~ N2 % #1234tk 5 Klebsiella

pneumoniae ssp pneumoniae > N3 #]3 1 ¥k 5 Enterobacter cloacae complex ; FS5 #1

4 2 ¥k 5 Salmonella enterica ssp arizonae ; FC4 ~FS4 2 #]3 1R :E 2 32 %7 &

R TR A RS DFKR DI RIFIE [ HRIRER S % g2 2 P E coli 0 B

% E coli 3+ % 231 tk o

2. EMEREE SR HEKREK

A %R AAk chromID™ g VITEK
e Coli media FT
@it g~ in (D) AR 79 79 38 37
Wit g (D2) RS 24 24 3 0
@it r e (D3) AEIR S 37 37 13 10
NP R~ (N1 ama 83 52 22 22
NP R T (N2)  EJTts 24 24 19 18
NPT T (N3) AT 1S 10 8 8 7
L gt % (FC4) Aumw 221 92 60 59
Y2 % (FC5) EJdZis 165 52 26 26
3w (FS4) RJg2s 17 17 9 8
Lt s (FS5)  AJmis 86 80 46 44
& (A 746 465 244 231
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42 FoRE AR FiLE L

4.2.1 JREEH L G

KPP -kRE BEERIR? 258 FARE? Bt F omF B blick
3B 7-1 2B 720 REFgEFREEE U A (4o ) Ao (3R s wToR)
W Ao

F k@ o kR 0 T BT A ik Bkt B-lactam & ¥ P
lactamase #r 4| #|#E $L4 % o0 ampicillin-sulbactam 31L& {41 HlE B (64.9%) 5
cephem #E4u2 & FLBE Mt 5§ 5-40.5% B M0 &) > & 8] 5 F st cefazolin

(37.8% ) ~ cefuroxime (40.5% ) ; B »xl% ceftriaxone ~ ceftazidime £2 cefepime ( ¢
% 35.1%) ; cephamycin #f 44 % cefmetazole (10.8% ) ~ flomoxef (5.4% ) ; ¥+t
B-lactam & & B-lactamase Fr#|#|#f w2 % cefoperazone-sulbactam ~ piperacillin-
tazobactam » 14 2 carbapenem #f 7 ertapenem ¥ imipenem B A J IALE M F R
Wit o~ AR E B dEdd B0 18-35.1% 0 E Mt B ¢ quinolone X
levofloxacin (18.9% ) ~ ciprofloxacin (21.6% ) ; ¥ f& & = #r+4|4f trimethoprim-
sulfamethoxazole (35.1% ) ; % aminoglycoside #f ¥ # ¥} gentamicin £ Fu& |4

(21.6%) » &% .%f amikacin & FiZ - Fk © » & ¥4 £ b3k % 47 tigecycline &
FE DR -

PR~ FBRLEE [ 8 W] 4 3 F 224 cephalosporin 7 cefazolin

(50% ) ~ cefuroxime (54.5% ) ; B »xt% cephalosporin #f ceftriaxone ~ ceftazidime
¢ cefepime (¢ 2 50% ) ; cephamycin #f cefmetazole £¢ flomoxef (% % 13.6%) ;
B-lactam & ¥ B-lactamase #r+/ 4 < ampicillin-sulbactam (77.3% ) ~ piperacillin-
tazobactam (4.5% ) ; #& ¥f cefoperazone-sulbactam & % |+ ik ; #} carbapenem
#f 1 ertapenem £ imipenem 7t A 1) I4LE 2 Ftk 5 quinolone 5 levofloxacin

(31.8% ) ~ ciprofloxacin (27.3%); ¥ f& & = #r+4|#f trimethoprim-sulfamethoxazole
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(54.5% ) ; aminoglycoside #f » & gentamicin (27.3% ) » & % I ¥t amikacin £ 3=
AR 4 E¥HY Z Rtk F 4 tigecycline £ FE M TR o NP R i FTRE
FREM RIS 208 s B A REW VB4R 0 £ W 1 A piperacillin-
tazobactam - 3t B szt B-lactam & & B-lactamase Fr|F 2. — o

ok o e 3T R RJE S G R 2w TR FHRIREE ML B 0 3 1ty
ik A3 A I S B FER O AR Bl % o AR N TR FRILE R
Bl > SR E W OR AT RE I A E A E Mgt b > R ER S S P dlE
trimethoprim-sulfamethoxazole # & 3= F (2 v w 4T 50% ~ p @ 3w 38.9% ~ p
P W T42.9% ) o > i P BB FZE L B e ampicillin-sulbactam 1% 5 8 K (@ 4w
12 60% ~ P2z 61.1% > AP T 71.4%) »

W i % ok F R E cephem sF4R# 20t B 5 10-30% > F »%f2 cefazolin
cefuroxime » & »& 4t ceftriaxone ~ ceftazidime ¥ cefepime ¥ % 30% ; cephamycin
4 cefmetazole 7 10% > » /i pF & I3 1t &) oo flomoxef »t w T K B 7 &
Atk B g ) 5 quinolone 3 levofloxacin ~ ciprofloxacin
aminoglycoside #f 5 gentamicin (¥ % 10%) °

ARHRIT O~ SR o B K F R E flomoxef ~ gentamicin & 0 H P
gentamicin FLZ 0L 5] T R (xR 27.3% 0 2k 0%) 5 W Tk FBRE flomoxef
piperacillin-tazobactam ~ cefmetazole - gentamicin » & L% % ; P B Fo3ciin K Fik
FLE 4 v & BT cephem #8¥7 B-lactam & & B-lactamase #r#|#FFiid 2 > & £ F
szt cefazolin (50% ) ~ cefuroxime (55.6% ) 5 & »cft ceftriaxone ~ ceftazidime £7
cefepime (% % 50% ) ; cephamycin #f cefmetazole ¥7 B-lactam & # B-lactamase v
#1 4 piperacillin-tazobactam (‘¢ % 5.6% ) ~ ampicillin-sulbactam (61.1% ) ; H # &f
FLEE ML B L quinolone #F levofloxacin ~ ciprofloxacin (% & 11.1%) o % f2 K Ftk
FLE M v & L F »fd cefazolin (28.6% ) ~ cefuroxime (14.3% ) 5 B »cfd

ceftriaxone ~ ceftazidime £2 cefepime ( % % 14.3% ) ; ¥ B-lactam & & B-lactamase

Fr4 & ampicillin-sulbactam (71.4% ) e
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3R A R R b

F& Mt 5| (Resistance prevalence, %)

AR KR n Ccz CXM CMZ CRO CAZ FEP FMOX SAM SCF TZP
TR R
#=e (D) 37 37.8 40.5 10.8 35.1 35.1 35.1 54 64.9 0.0 0.0
22wk (D2) 0
¥ iz k(D3) 10 30.0 30.0 10.0 30.0 30.0 30.0 0.0 60.0 0.0 0.0
NP KRR
#7iCs (NI 22 50.0 54.5 13.6 50.0 50.0 50.0 13.6 77.3 0.0 4.5
oo k(N2) 18 50.0 55.6 5.6 50.0 50.0 50.0 0.0 61.1 0.0 5.6
w2k (N3) 7 28.6 14.3 0.0 14.3 14.3 14.3 0.0 71.4 0.0 0.0
F1& 141t & (Resistance prevalence, %)
AR KR n ETP IPM CIP LVX SXT GM AN TGC R3 R4
WK R
# s (D) 37 0.0 0.0 21.6 18.9 35.1 21.6 0.0 0.0 5.4 5.4
22wk (D2) 0
w4z k(D3) 10 0.0 0.0 10.0 10.0 50.0 10.0 0.0 0.0 0.0 0.0
KRR
ot (N1 22 0.0 0.0 27.3 31.8 54.5 27.3 0.0 0.0 18.2 18.2
oo k(N2) 18 0.0 0.0 11.1 11.1 38.9 0.0 0.0 0.0 0.0 0.0
w2k (N3) 7 0.0 0.0 0.0 0.0 42.9 0.0 0.0 0.0 0.0 0.0
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=

Wb =R R % R R4 EE |2t ] (Resistance prevalence, %)

70%
60%
50%

40%

30%
20%
0% FMO I I

CZ CXM CMZ CRO CAZ SAM SCF TzZP ETP IPM | CIP LVX SXT GM AN TGC R3

mi-r# (D1) 38% 41% 11% 35% 35% 35% 5% 65% 0% 0% 0% 0% 22% 19% 35% 22% 0% 0% 5% 5%
+ei 7k (D2)
¥z k(D3) 30% 30% 10% 30% 30% 30% 0% 60% 0% 0% 0% 0% 10% 10% 50% 10% 0% 0% 0% 0%

W 7-1. @ 1=k e R b
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MRS R F4R# 20 B (Resistance prevalence, %)
90%
80%
70%

60%

50%
40%
30%
20%
10% I I

0%
CZ CXM CMZ CRO CAZ FEP F'\)A(O AM SCF TZP ETP IPM  CIP LVX SXT AN TGC RS

mi- v (N1) 50% 55% 14% 50% 50% 50% 14% 77% 0% 5% 0% 0%  27% 32% 55% 27% 0% 0% 18% 18%
2z k(N2) 50% 56% 6% 50% 50% 50% 0% 61% 0% 6% 0% 0% 11% 11% 39% 0% 0% 0% 0% 0%
# 4ok (N3) 29%  14% 0% 14% 14% 14% 0% 71% 0% 0% 0% 0% 0% 0% 43% 0% 0% 0% 0% 0%

W 7-2. P = kA s A B bl
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W A

(1) cephem #f Z cephalosporin #g 2 cephamycin #f : cefazolin (CZ) ( % — # cephalosporin) » cefuroxime (CXM) ( % = &

cephalosporin ) > cefmetazole (CMZ) ( cephamycin #§ ) » ceftriaxone (CRO) ( % = i cephalosporin ) » ceftazidime (CAZ) ( % = &
cephalosporin ) - cefepime (FEP) ( % = i cephalosporin ) > flomoxef (FMOX) (cephamycin #f ) ; (2) B-lactam & & B-lactamase ]3| 45 :
ampicillin-sulbactam (SAM) » cefoperazone-sulbactam (SCF) - piperacillin-tazobactam (TZP) ; (3) carbapenem #f : ertapenem (ETP) >
imipenem (IPM) ; (4) quinolone #f : ciprofloxacin (CIP) » levofloxacin (LVX) ; (5) aminoglycoside #f : amikacin (AN) > gentamicin (GM) ;
(6) Efk & = #r4la | trimethoprim-sulfamethoxazole (SXT) ; (7) 4 % fedk 2 47 : tigecycline (TGC) ; + 18 2 % - R3,R4, ¥ = Bif

WA BTN B EPUEN . RAM TIUZ N it 2L RERSOERT L L 5 £ 5B R (multi-drug resistance ) -
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422 o pOFRYEA FRRF A AL

KBtk & IR B-lactamase 4 #E (2 A Al ehle £ ek 40w 1L R xR
wild type i+ 24.3% > ¥ % 37+ 3 inhibitor resistant Pase (IRT or OXA) + acquired
penicillinase 724.3%F ik & F a0t &) > H &5 iz A R §_high-level cephalosporinase
(AmpC) + ESBL (18.9% ) » wild type + acquired penicillinase (10.8% ) > ESBL
(CTX-M like) (8.1% ) » high-level cephalosporinase (AmpC) + SHV-1
hyperproduction (5.4%)> % 3 2.7% 5 ESBL - acquired penicillinase » & {r
acquired Pase & Case (AmpC) + cephalosporinase (AmpC) + inhibitor resistant Pase
(IRT or OXA) + acquired penicillinase P Hk o a it g » ik @ F#RE 3 ESBL 4=
4 62.2% -

Wit Buw ok FRY o wild type # 10% 0 AT & 1B 10%05 v b e
ESBL » ESBL (CTX-M like) » inhibitor resistant Pase (IRT or OXA) + acquired
penicillinase ; £2 +* ] *% &0 high-level cephalosporinase (AmpC) + ESBL ; wild type
+ acquired penicillinase £ ¥ 7 acquired penicillinase H R & i 30%%2 20% > & v*
Rl B A e b i ok Bk 9 F 40%2 ESBL 2 4 £ ) -

moE KRR~ AR Y 0 wild type b 18.2% 0 & B vt i) & high-level
cephalosporinase (AmpC) + ESBL (27.3%) > H # {& & 5 inhibitor resistant Pase
(IRT or OXA) + acquired penicillinase (22.7% ) > ESBL £ high-level
cephalosporinase (AmpC) + SHV-1 hyperproduction % it 9.1% » 2 it 4.5%%_
ESBL (CTX-M like) > wild type + acquired penicillinase ¥ ¥ 7 acquired penicillinase
SRR o B R~ Tk Y AR E 3 ESBL R A A1k 72.7% o

poE TR B w R FRR Y > wild type A W] G 22.2% ~ 14% 0 7 ESBL 4%
A AL wE 61.1% > 71.4% » B @ 2xjn-k? high-level cephalosporinase (AmpC) +
ESBL it 27.8% » ESBL & 3+ ik 22.2% (ESBL11.1% » ESBL (CTX-M like) 5.6% *

ESBL + SHV-1 hyperproduction 5.6% ) ; @ w4z k# B]i & 5 IRT or OXA 7|
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(inhibitor resistant Pase (IRT or OXA) + acquired penicillinase 42.9% > & & 3
acquired Pase & Case (AmpC) with cephalosporinase (AmpC), inhibitor resistant Pase
(IRT or OXA) and acquired penicillinase 14.3% ) » ™2 % high-level cephalosporinase

(AmpC) + SHV-1 hyperproduction it 14.3% - )
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o4 FORR BB ARERA D 6

F# M4 & A B (B-lactam Class Resistance Phenotype Prevalence, %)

Wild type ESBL ESBL ESBL + SHV-1 High-level High-level
(CTX-M Hyperproduction Cephalosporinase Cephalosporinase
like) (AmpC) + ESBL (AmpC) + SHV-1
AR KR n Hyperproduction
W RO
#=w# (D) 37 243 2.7 8.1 0.0 18.9 5.4
Taik(D2) 0
¥ {z-k(D3) 10 10.0 10.0 10.0 0.0 10.0 0.0
ARGRR Y
#=its (N1) 22 18.2 9.1 4.5 0.0 27.3 9.1
i k(N2) 18 22.2 1.1 5.6 5.6 27.8 0.0
v T k(N3) 7 14.3 0.0 0.0 0.0 0.0 14.3
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24 (F) . PR S ARERL D b

FE 4 4 ) 5] (B-lactam Class Resistance Phenotype Prevalence, %), 4+ %

Acquired Penicillinase

Wild Type +

Acquired Penicillinase

Inhibitor resistant Pase (IRT Acquired Pase & Case
or OXA) +

Acquired Penicillinase

(AmpC), Cephalosporinase
(AmpC), Inhibitor resistant
Pase (IRT or OXA),

AR KR n Acquired Penicillinase
SUNLIR 9 ]

#= e (D1) 37 2.7 10.8 24.3 2.7

wnkD2) 0

¥ {z-k(D3) 10 20.0 30.0 10.0 0.0
NP KRR

#= i (N1) 22 4.5 4.5 22.7 0.0

2z K (N2) 18 11.1 5.6 11.1 0.0

¥ {27k (N3) 7 0.0 14.3 42.9 14.3

40
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423 % &

g

ERo
il 4 %5 K P 3£ + @ 3= Clinical Laboratory Standards Institute ( CLSI) ~

European Committee on Antimicrobial Susceptibility Testing (EUCAST ) #_3& >~ %8 ¢t
it ZACR MLRREY o HZ BB A P2 FE BN ARG S ERE R
(multi-drug resistant ) Ft& (Magiorakos et al., 2012) o fid it = K g » it ~ p @
PR TR E G 5.4% (2/37)~ 18.2% (4/22) 5 5 EREM R 0 T ¢ e fin
4 % 2 5 #i# 2 (B-lactams ~ aminoglycosides ~ quinolones ~ trimethoprim-
sulfamethoxazole ) » = -k 3k ~ Wk > RIAFRT 3 ERFHLFHK (£
3)e pad it R N TR PN KRR TR 2t 6 tRIRE R 0 ik B-
lactamase &+ £ A%~ (£ 4)> TR T F 22 ik 50% © high-level
cephalosporinase (AmpC) + ESBL (50% > j i » /it 3 Ftk ) » ESBL (CTX-M like)

(33.3% » it » 5 2 Btk 5 16.7%R 8 ~ i 1 k)5 7 Tt 6 1k 5 £ 4B 15

¥ B ESBL 1% B £ 4] > ¥ 50%% ESBLCTX-M # 4] -

43 JEF G FIRERL

43.1 FLEPL B

BEH R R R BRI 0 RA L L AAIEE (Bok) 24
R ts (R~ FE A AR RIT HSE ) B A IR (SRR Bk ) A
RS (FRIERF S FE P FORTORGE M) kp HRHE BHRKELY A
B F R Pt RO E N Glhcd S 2R 8o

2 2 dT Ak P & SR AR EE (4 AT B-lactam & & B-lactamase Fr i H|
#g e ampicillin-sulbactam (15.3% ) ; cephalosporin #f s % x4 cefazolin ~
cefuroxime > A »x % ceftriaxone ~ ceftazidime ~ cefepime £ aminoglycoside #§

gentamicin (¥ % 11.9% ) ; £ f& & = #r+4]5f trimethoprim-sulfamethoxazole

Rl

(3.4%) 5 APPAIL T > I 1S FHASE B-lactam ZE e e fd vt G+ A > 2 4
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ampicillin-sulbactam (34.6% ) 1 % o g2 w 11.9%F 2 3 EJ2 {8 34.6%
cephalosporin #f cefazolin ~ cefuroxime ~ ceftriaxone ~ ceftazidime ~ cefepime &
aminoglycoside #f gentamicin o EJZ {6 B| A % L E L & = #r44F trimethoprim-
sulfamethoxazole & % {+ & o
B & RJZ K P K 54 F PR EEE |2 4 T2 ampicillin-sulbactam
(12.5%) > @ rdZis -k ¢ FtRi#E T 2 > 4 3 ampicillin-sulbactam
(22.7%) ~ B »xiE cefuroxime (2.3% )~ £ fi& & = F#r4|4f trimethoprim-
sulfamethoxazole (13.6% ) H ¥ %} cefuroxime ~ trimethoprim-sulfamethoxazole
BN L B2 LW (5~ & LT W hFRY R IR o
% $< 3 A 1R ¥ cephamycin % : cefmetazole ~ flomoxef - B-lactam & & B-
lactamase #r+#/|#| %8 : cefoperazone-sulbactam - piperacillin-tazobactam > carbapenem
#g . ertapenem ~ imipenem ° quinolone #f : ciprofloxacin ~ levofloxacin >

2.

aminoglycoside #f 2 ¥ 2_ amikacin - 4 % figdk % 4F © tigecycline > &2 £ ~ 7 £ e

=

Tan ~ RJREE St A NIRILE R FIR c AT R P S ERELTARL R

e
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305 B KL P EIE 6

F& M4t 5| (Resistance prevalence, %)

f;ﬁ%% NP n CZ CXM CMZ CRO CAZ FEP FMOX SAM SCF TZP
b o2
fid2 7 (FC4) 59 11.9 11.9 0.0 11.9 11.9 11.9 0.0 15.3 0.0 0.0
fid2 {8 (FC5) 26 34.6 34.6 0.0 34.6 34.6 34.6 0.0 34.6 0.0 0.0
EPie: i
fid2 7w (FS4) 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5 0.0 0.0
fid2 i (FS5) 44 0.0 2.3 0.0 0.0 0.0 0.0 0.0 22.7 0.0 0.0

L% 4t b (Resistance prevalence, %)

AR KR n ETP IPM CIP LVX SXT GM AN TGC R3 R4
B ot
eJ2w (FC4) 59 0.0 0.0 0.0 0.0 34 11.9 0.0 0.0 0.0 0.0
2 (8 (FC5) 26 0.0 0.0 0.0 0.0 0.0 34.6 0.0 0.0 0.0 0.0
HiH-m
fe 2 7 (FS4) 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
218 (FS5) 44 0.0 0.0 0.0 0.0 13.6 0.0 0.0 0.0 0.0 0.0
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< H FH S 54 FA® 0 b (Resistance prevalence, %)

40%

35%

30%

25%

20%

15%

B2 2 a2 (FC4) 12% 12% 0%  12%
£ £ i g2 15 (FC5) 35% 35% 0% | 35%
Wik s g2 (FS4) 0% 0% 0% 0%
P& RS2 i5(FS5) 0% 2% 0% @ 0%

B B R B

(1) cephem #g 7

CAZ

12%
35%
0%
0%

FEP

12%
35%
0%
0%

FMO
X

0%
0%
0%
0%

10%
5%
0%

CZ CXM CMZ CRO

15%
35%
13%
23%

cephalosporin #f 2 cephamycin #f : cefazolin (CZ) ( %

SCF

0%
0%
0%
0%

24

44

TZP

0%
0%
0%
0%

# cephalosporin ) > cefuroxime (CXM) ( % =

24

cephalosporin ) » cefmetazole (CMZ) ( cephamycin #§ ) » ceftriaxone (CRO) ( %

ETP

0%
0%
0%
0%

/

IPM

0%
0%
0%
0%

CIP
0%
0%
0%
0%

LVX SXT GM

0%
0%
0%
0%

3%
0%
0%
14%

12%
35%
0%
0%

AN

0%
0%
0%
0%

TGC
0%
0%
0%
0%

44

R3
0%
0%
0%
0%

L cephalosporin ) > ceftazidime (CAZ) ( %

22

R4
0%
0%
0%
0%
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cephalosporin ) - cefepime (FEP) ( % = i cephalosporin ) > flomoxef (FMOX) (cephamycin #f ) ; (2) B-lactam & & B-lactamase v+ #|4p :
ampicillin-sulbactam (SAM) » cefoperazone-sulbactam (SCF) - piperacillin-tazobactam (TZP) ; (3) carbapenem #§ : ertapenem (ETP) >
imipenem (IPM) ; (4) quinolone #g : ciprofloxacin (CIP) - levofloxacin (LVX) ; (5) aminoglycoside #f : amikacin (AN) > gentamicin (GM) ;
(6) k& = Fr4laf | trimethoprim-sulfamethoxazole (SXT) ; (7) + % fiedk 2 47 : tigecycline (TGC) ; + 18 42 % - R3,R4, %= Bif

WA BATNFLE B EPUEN  RAM TI VDN, it 2L REROERT L E 5 £ 5B R (multi-drug resistance ) -
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432 o P fpRA AR A 6

HFH Atk & 3R P-lactamase B & Al hle S 4rk 60 EHRREFRE wild
type ik 62-78% (2 & 2% T8% » £ & EJL 18 65.4% > 75 £ BJILH 62.5% » 7 £
fad2 15 70.5% ) » ESBL #% |+ £ %] H ¢ inhibitor resistant Pase (IRT or OXA) +
acquired penicillinase & 11 IR &2 & d2T w0 BT £ edZie (11.4%) 0 B PFR & - &
% #* ESBL 4] fi -

£ £ FtR4# 124 3]12 high-level cephalosporinase (AmpC) + ESBL  # 3 +*

| (B2 11.9% » &2 is 34.6% ) 0 Bk @ 2. H @ Fu@ 4 4 4] 12 acquired
penicillinase % i (wild type + acquired penicillinase 6.8% - inhibitor resistant Pase
(IRT or OXA) + acquired penicillinase 3.4% ) °
£ FHRAE A A A BCK RIE W~ JZ (S ™ acquired penicillinase
1 > & 3£ F acquired penicillinase (EJZ % 12.5% » A2 11.4%) 0 2k PF 4R

wild type + acquired penicillinase ( &2 7 25% » &2 18 6.8% ) °
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%06, HAH < FILE L A b

F# M4 & A B (B-lactam Class Resistance Phenotype Prevalence, %)

Wild type ESBL ESBL ESBL+SHV-1 High-level High-level
(CTX-M Hyperproduction Cephalosporinase Cephalosporinase
like) (AmpC) + ESBL (AmpC) + SHV-1
AR KR n Hyperproduction
ERE ot
22w (FC4) 59 78.0 0.0 0.0 0.0 11.9 0.0
FJ2 18 (FC5) 26 65.4 0.0 0.0 0.0 34.6 0.0
ERiE
fe 2 % (FS4) 8 62.5 0.0 0.0 0.0 0.0 0.0
FJR 18 (FS5) 44 70.5 0.0 0.0 0.0 0.0 0.0
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506 () . BEHA B FIRE L A b

Fi# M4 4 ) b (B-lactam Class Resistance Phenotype Prevalence, %), i+ %

Acquired Penicillinase

Wild Type +

Acquired Penicillinase

Inhibitor resistant Pase

(IRT or OXA) +

Acquired Penicillinase

Acquired Pase & Case
(AmpC), Cephalosporinase
(AmpC), Inhibitor resistant
Pase (IRT or OXA),

Acquired Penicillinase

AR KR n
5 fes-2
fad2 w0 (FC4) 59 0.0 6.8 34 0.0
fad2 15 (FC5) 26 0.0 0.0 0.0 0.0
H IR
fad2 w0 (FS4) 8 12.5 25.0 0.0 0.0
fad2 15 (FS5) 44 11.4 6.8 114 0.0
HRFE 137
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5.0 PRk AR EEE

AL AR TR £ T AR TR B iR R 4k W
A%+'mﬂ@mw«%ﬁmnawp Bk FRBENHRE L 8
Flemisfstd o R FEY 0 B RE RS RE R E R
dAFTRGEFERT S n e o AL ERET 0 24T RRBERRE 2 E
E S s s P LR B ﬁ?]“f TR - AaB A 2 0 4o ampicillin-
sulbactam ~ ¥ »% % cephalosporins #f ( cefazolin ~ cefuroxime ) ~ £ it & = 74| 5F
trimethoprim-sulfamethoxazole % & FL# 14 2_ ¢b » 4 430 (8 5% 20 B »efbdnd
% » 4o/ »zl4 cephalosporin #f ¥ cephamycin #f ( ceftriaxone ~ ceftazidime -
cefepime ~ cefmetazole ~ flomoxef % ) £2 quinolone (levofloxacin ~ ciprofloxacin)
LB o XM S EREL AR b W ARPBIDIFEA TR R
carbapenem & FiZE 4 AR o £ ESBL 4@ 4 3]0 7 62.2% (@ it fr) &
72.7% (PN PRy ) o 195 Lien & A - ks m% Fefgc ke = %% 4% ﬁ#"@%’%‘llﬁ_ﬁj )
- EY R BB ERCE D256 R HEFY o 83% Rk RIDIEI S
- fafnd F o B > L BEREP B G 32% 5 #3Y trimethoprim-
sulfamethoxazole % {4\t )& 3 (70% ) > carbapenem #F4<?# % imipenem & X
(1%) ; 43% kA& ESBL » ¥ blatem £ F13A| v blactxm 3] { # £ (Lienetal,
2017) °
PRI A HER AL FEEE R R ROk AR AR G4 I F R
WAk BY hit AR B AR A¥F AR FAT O NEF G S
it kLA VR BB FRESAFASLFERREY 3N L wAR
kT % 3@ 474E (Bouki, Venieri, & Diamadopoulos, 2013; Kovalova et al., 2012;

Lien etal., 2017) o 3 d K a2 e 42 > & F7 3 B or 2xin J\!f'i"}”]’z’kﬁﬁ%%t’ A3
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B LB FR 0 R0 B G2 AR LA ¥ 0 14> ¢ ESBLIAE 4
A et b 15 ik 40%3 T14% > & 4 0T & % B-lactam Fid & SR £ A0S

1

» &V it B 5 F PF¥ quinolone #f ~ trimethoprim-sulfamethoxazole =7 5 & %

%

Moo HRE T F RS KEILE FRILE B DI 4 0 LEELR P
AL WHFSNSR R T  F BFtR A & $ ampicillin-sulbactam -
cephalosporin #f ~ aminoglycoside #f ~ trimethoprim-sulfamethoxazole % %4 % £ j=
FAL o % AP RO R R U I IR F S+ A 4 cephamycin A ~ -
lactam & # PB-lactamase Fr+#|#|#8 ~ quinolone #f ~ carbapenem #f & $& B s+ ¥7 {4
et & A REN | FEFRAROT 2 A 62%T 78% > SEB A AR
acquired penicillinase £ high-level cephalosporinase (AmpC)# 5 ESBL ¢4 4] - 19
Tx Agga F A FT Y 4 B BLZR T E $3 4 cephalosporin #4724 % ~ quinolone #f 4w
4 F e L G SR R B F X (Aggaetal., 2015) 0 22 @ Kindle % A 2t EF
SR %J‘\%E % % ( Swine Medicine of the Vetsuisse Faculty Zurich ) - 78 5 3¢
quinolone 4 # 4 &3 #c3 (&) R EFRF L frdg o £ ¥ 5 68.4%
(1194k) 5 S £FRZFEHFAR > F 21.8% (384k) 2 4 F - A F 4 (plasmid)
4 ¥ e quinolone $#u# 1+ £ 4] (Kindle etal., 2019) » & Fitend £ > 7 Jgp] £ P30
B AR Y B R SR AE R A R S B R

BRSO RREHCIP L PRP R FORR B F RSB -

AR TR FREOEE SR BT LS T e FinE it Rl
SER T REEARBRY AR R Dp AT > REE A TSR R
BHERG > BAE B ERFET BV A o

BIP FF Pept 2ok o K 5e 1 F A7 ) R R B o g8 TR T RS ks F
ok P oA B enfi B I bRt B F ARROTER kY (B 0 BRPE R E 410

WERELE R £ R M R B e BN L By B RN 2
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EREN AL EE R BT 0 Ra pEESmFREMLTRLE ALY 22
Bo b A B2 dRBFAREL DS FERL S LD P JFTHOAH - i
Chen & 4 & 5% a 0P iR BRR D] > K7 k¢ & &3 blactxm & F13] 2 ESBL
s SR AR RS A BEF M w2 % BH-E M (Chenetal, 2016) 0 3%
FEIREFRVERIGRE > 745 THORE DRI ZRYPFRF {2 1
2ER*TELE -
1295 Franz & A 2 ja ff & # % &Ko 2K 170 th 2 ESBL = % & F#7

T Aot o 5d v H5E R ESBL A F14] (ESBL-genotype ) ~ ML B T3 ¥
(phylogenetic group ) ~ #% {+ % 7| (resistance phenotype) 14 % 3% fs + #3e
(virulence markers ) # #{% » #5 ik 2 k3 ¢ ESBL ~ %% & 2 R R ERS 2 %
10 170 $x & B st e pfips=s j2fF (ESBL-producing) 1+ % 4% 4 ik H ¢
FO17.1%8 Rop e« s FenfFacip B (25% ) 3] ExPEC - 8.8% - % 3] ik
8.3%) f L KL ESBL * % {8 FEHE ¢ § 84%HZ A { ST I AT
gl R B G AEN S 487 ESBL- F ERER S RBM T L F R
REBRFE? TR AP EBEEES 2B R (Franzetal,2015) - p & Bp £
AoRARPIEARFIFRL CRFIEF,2016) 0 M- 2 k2 @Y TR S BB KT kG
(Fr s g~ AR ) R A s RSl (R e EEEY k) |

=

AORRZEE o MRRITERSIETRIFRAET e o ¥ - g 0 W LN
HFCRre BATE R 0 2T 2017 EFRPEN Y PR RILS R R TR BB RER 4
A Y RARE A RO 0 TP P TR RIE R TR T 3 B { AT 1T 0 Reinthaler ¥ 4
RPN FIRT R GE P RITER S S AT R 9200 % 0 A
# 421 10° CFU/mL #h~ % 4% Fig& » * -k (Reinthaler et al., 2003) » ¥ & ;= -k &2 i
A2F RN IRE Y BIERE R o XA B wjToRk o BRI iR E T

§F RERmEE RO G AR RRAIM LR EHEE
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53 A=

ARG U e HEEROFRF U BE M R AR A
E FBRen f =85 74 3] (Multilocus sequence typing; MLST ) £ 2.5 Bl3# » 3¢
Atk ESBL A& F13| & 2~ £ F B3R Tt 15 7] (sequence type ) &40 133 -
AT IRE M R RAD 0 B PRt 0 R RE - ) R ERS-R T A (Pulsed Field
Gel Electrophoresis; PFGE) % 2k F]4 4]~ 47 2 L @ Atk £ 47 {£ (redundancy ) »
FRATHBRIEL L G LN o AT Y s AR FHEF AR BRI E
LAY Hao AR B OREF TR R R FF2E o Vb AR
R pIEE BE e & ESBL e 3 0 7 il 1 2 6 AL ]
1245 Schauss & A LR TF 7 ° Rz F BB Y A2 ESBL + S 2 > 2 > &
" é# £ ESBL 22 CHROMagar™ESBL 2 £ i » &% - H G EF VT TR J o
/%A ESBL n#(Schauss et al., 2015) > £ d VITEK p # it i S @2 & & HfE
Moh v itz f ESBLERGFE N o m ARV RBEIHTE 2 v > 7 &4 M
YRS RE R ERE (DrFRAS [T LI A FEIRER (P
KRR AP B TEREET ) K2 BB DA IV ES TR REE AR

TG B A SRR AAPM LR R &R
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