3% %% 1 DOH100-DC-1030

FrcriEs Foa g E R 100 £ R E BV R

E LA 100 ERP S ERES mE2 AT E R
Tk 40 B A2 W B 2t

\ﬂw

REPHE  AREL SR L HIF 4
= JEIE = I 1 21
p;&ﬁ:%wr¢§&$%w~5%£&%%%%i
Bty A %g]:;_\&ggqu 04 %5]‘;2?5}.'—]‘33 =
¢<§%w¢%‘ﬁ“%iﬁrﬁﬁi
J'%F?ﬁﬁﬂ_ N oOB %5]‘,&%&73—",}}37
S XN ]fmﬁj_aé]\’ﬁ_ \ %%%%F%%EE?‘?E‘Z
TheLFRELE TR EFrRATE
g¥§m%v4 PAFE ARy
3| %’ft’—}ﬁ]‘m FIAKR ~=Z BRFREPH
f;%?—;]; BRBR(RENLEF P

HFHREF 100 #8 % 2 p 3% 100 & 12 * 31 F
XKAFTHRLTELY > 2 AL AF AL o mT A% RT LK

FAERRLF




B HRer 2 9-13

7N ] 13-14

R 14
L~ BB E ik 15

B EERFT AR 2 E R 15-16
4 16-18

P~ Vi 19-21
e 1= b R F A 19
i 2— F Bte vt se 19-22
e 3—16 R F TRk TR A (350 45 3)
‘it 4—2011 & CRE B & Rl% % (A *iér 4)
445 5-1—CRE % — = ¢ hieér (7 2L *ifés 5-1)
45 5-2—CRE % = = ¢ kiosr (L8 "4 5-2)



:‘e,fﬁ_g

M4 F : carbapenem » NDM-1~ % p

/

WE ok R F A SARR A ARY RO sk 2 o R
SEERG E g o i"@%‘ﬁ‘fﬁ:’!ﬁﬁﬂ“ ble iBEEL o AR %ﬁﬁ’ & B4
AT ME S carbapenem & F B RA Fik 0 B ¢ Sl R AR AL
carbapenemase Ht#% o d 3t carbapenemase #3t + ¥R 4 ¢ B-lactam 25 & ¥
¥ A fE > ¥V RfR{SRE S carbapenem ; F]Pt o carbapenemase 1F7 3 3T
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Top Ay % ¢ 2011 # ¥ carbapenem i % F o ik kp 2011 &
him [F #1730 carbapenem FLE MLt G 2 T R KL A F hE SRR R
e o

41 % PCR &= ;% 1 jp] p % ¢ 4v ¢ carbapenemase ¢ % class
A-B-lactamase (= &) v class B-p-lactamase (-~ #&) > 4% %] £_NDM-1 d jp| o
- R B R A A T e FRE_E F clonal spreading IR % o &-¥F°
s carbapenemase 18R] H % FlA #1022 §_F =% integron % transposon Z_ p >
3% o P W carbapenemase sni@ L2 2 H_F 3 STt ¥ o A Fr carbapenemase
pl# % 41* Shotgun/ fosmid Library fie & 2 7L F] 2R 17 ;% (whole genome
sequence )f-iE 35 AR FE PR Bifa 0o

BYSELPHE R ERF AL TR SRS T L 4 F
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After more than several decades of antiobitc use, an emergent pattern of
antimicrobial resistant spread is found among certain bacterial pathogens. A new
resistant threat to public health is carbapenem-resistant Enterobacteriaceae
(CRE). Bacteria which are including in Enterobacteriaceae are among common
pathogens in humans and causing pneumonia, peritonitis, bacteremia, and
meningitis. Recently, multidrug resistance has emerged and become widespread
especially resistant to carbapenem. Resistance to carbapenems in
Enterobacteriaceae is generally caused by hydrolyzing enzymes. The most
important among these are carbapenemases such as KPC, VIM, and NDM-1.
Due to these reasons, we will collect CRE from 12 major teaching hospitals in
Taiwan in 2011. These clinical isolates will perform that antimicrobial
susceptibility of carbapenem, colistin, and tigecycline to survey the antimicrobial
pattern in 2011.

Carbapenemase will detect by modified hodge test (MHT) and subsequently,
confirm by 12 primers of PCR analysis which were designed from 12 important
carbapenemases. Detection of NDM-1 will be included this project and report
the surveillance results from three medical centers. Pulsed-field gel
electrophoresis will use to analyze clonal spreading. Sequence of flanking region
of carbapenemases and detection of integron and transposon will be important to
monitor the mechanism of transference. Whole genome sequence will apply to
find unknown carbapenemases in Taiwan. Subsequently, we will find out the

transferring mechanism and evaluation of hydrolyzing efficacy in B-lactams.



Sixteen strains of Klebsiella pneumoniae carbapenemase-producing K.
pneumoniae were isolated from four hospitals in northern Taiwan in 2011. All
the isolates were susceptible to amikacin and colistin but were resistant to
carbapenems. All these isolates were clonally related and belonged to ST11. Four
patients died within 14 days of hospitalization. Patients with KPC-KP were
found in 4 different hospitals, and all of them were located in northern Taiwan.
The distance between two major outbreak hospitals is about 10 kilometers only.
However, the times and places of KPC-KP isolations are diverse, especially in
Hospital B, which implies the isolates spreads not only inter-hospitals but also
intra-hospital

In conclusion, in this national multi-center surveillance, we indentified
regional spread of KPC-KP in northern Taiwan. Further surveillance and strict

infection control should be enforced.
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FrcliEd ¥ A AP L o B 4p M Carbapenem #f % 4~ $i% 4 [
®oBEF 2R RE Eﬁj‘; B0 #F N A_NDM-1 v KPC snid Bl % o o
& TR P @ 4% 0 WP F) ¥ carbapenem #F % 4+ % tigecycline - colisitin
S R A5 ~ 1Rl AP carbapenemase activity o A & A 47 1 R & fFid
4% & J&(polymerase chain reaction, PCR)% % 4 B 71| & 472 (DNA
sequencing) > RKF7 7 FLE L F) 2 (PS4 2 3 253 23 4 - NDM-1 %3¢
WER AR P 2 L Rop o AP E Y FHRIPIA NDM-1 2 53
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JRE > B D&z fab o NAFEF A OB O ER > AR IR
T A T P8 A o B2006F FFRCH LB E 47 % 5L (European
Antimicrobial Resistance Surveillance System, EARSS) ¥ 3 0.3% carbapenem
FEP LG9 A AR e A P B R() e e EF
carbapenemase : KPC (Klebsiella Pneumoniae Carbapenemase) 4% 313 474§
Sig B LR (18) o Afrfh A e 2 5 AU T2 44% fhcarbapenem
FEMRLTO AHLET M BT 26004 chr= 12 5 L g AL
7= (9) i7# d **NDM-1(New Delhi metallo-beta-lactamase) 7+ I > 14 2
R~ T A itk o R g 47354, 19) 0 2R RN BB L FeniE g
PRI BRDEAR P T o B B HhWE ARG L RAERY
A FNDM-1F)(2) o 7 #3000 L 4R T A PEE T SFS N FY F

£

7 carbapenemase i sE & BAFR T o 5 & i e 4412009 £ cH5 o FEE 7 4

17 0 % ¥ Tertapenem B FE L DERA G A W4T 1 Ecoli. (1.4% ;
n=696) ~ Citrobacter spp (1.5%, n=68) - Enterobacter cloacae (12.3%, n=315) -
Serratia marcesens (3.3%, n=61) ~ Klebsiella. spp (9.3%, n=515) = ¢t ¢t > #HA.

baumannii (48.4%, n=427) £ P. aeruginosa(10.5%, n=378)~ 4 %] & 7 ¥+{5 &R

PR wF O EREF L REF NG FELF AR E A RN B R
FFOR AT 0 $3tertapenem B § FLE M AL T (201048 ) A B[4eT
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E.coli. (2.2% ; n=1763) ~ Enterobacteracea (4.9%, n=5380) -
Klebsiella.Pneumoniae (8.4%, n=1672) - ¢* ¢t > A. baumannii (70.8%, n=1809)
22 P, aeruginosa(18.5%, n=1471)» 4 %] L 7 ¥}{& 5 % }= carbapenem$L % chfi-

e

IR i R
*2+3p 100267 18 p 3 1004&12“319%%"-:%&?%}‘%(9
= %RF?DE} f?%%‘ﬁfi%l‘%‘ pﬂb%&%‘?%%ﬂ%??%l‘i A
4 J'}’?F%‘ #*%P%‘%%?F%‘%fféfF%‘iﬁ %5}‘7&"’ A?fﬁl‘%“d&
% P ) carbapenem FLE L5 F2 i E AT 0 EEFATFIAA O %KD 24
-
1. Carbapenem #f % 3> % tigecycline ~ colisitin s {4 ¥ p]
% % WAk 29 % % & %57 7 #7 (Clinical and Laboratory
Standards Institute, CLSI) M100-S21 s #= 4% {7 » 4%t carbapenem %
% tigecycline ~ colisitin % % 4 i& {7 FLBE [+ 2] T_o bm B B o SR MRS
( Antimicrobial Susceptibility Testing) &_i# * p #> 2|3 k3> ¥ F pF
B wEA#ETE L FREXERER I d L F (23
carbapenem #f % 1~ 4r ertapenem ~ imipenem ~ meropenem % colisitin )
R el Y 2 B S A £ H NMIC/D + 7 g 7 4
FR X E% > T RIES At % & WPrdJE & (minimal inhibitory
concentration, MIC ) 1% % - Tigecycline (nMIC H_d 7 ¥ # &(E-test)

R

2. # ALY AES% (modified Hodge test) :
% Wik &2 7 % % %% 7 #7( Clinical and Laboratory Standards

Institute ,CLSI )M100-S21 ¢33 i& 7 modified Hodge test ™ F& %% i



7 Enterobacteriaceae #_% it 2 # carbapenemase 'K f# carbapenem 4§
ehfd % 4o ertapenem ~ imipenem ~ meropenem & % @ ¥R LB M p
B3 o Bl % BbeT o 49 E. coli ATCC 25922 32 % 18-24 -]
Pris > PP BFE AR e KAFER T 0.5 McFarland - 2% »
F o4 EsHLTI0B ﬁrﬁ -2 ﬁ?‘ﬁ ml?-]u’% v AR 28 P PRATRR
EHEAE > 453 % 412 Mueller-Hinten 32 % {5 > 2 & A9 & § }
10pg carbapenem #f e % Wiz £ B AEHRP B BAP F IR et &
P E R REFEREE S ARSI R A F i o 5 35°C
B& 1620 ) FFis e & & AN R A RIS PR B AET T
4 E4eipz 75 0 FF 4 K 43 T L carbapenemase Kt 5 E & P A

carbapenemase [£ 4 -

. R & pe: 48 & & (polymerase chain reaction, PCR) % % fk B 71| & 472
(DNA sequencing) -

A. &4t p » ¥ A ¢ carbapenemase £ F]4r KPC ~ VIM ~ IMP - NDM
7R & i 4 F & (polymerase chain reaction, PCR) %
multiplex PCR: ™ 25 #4332 & AL k3 2 wpF 0 2 8 5B laf
DNA - 7 £ 4] * multiplex PCR p % % ¥ primers > I p¥ i | #c
& %] o PCR ¥ tgeh & 4 > 3% 1.59% agarose gel (Promega, %% %
PR (T T A A 5 o #-agarose B~ ) 0 % BtBr $ 4 o 1 ¥ ek Sk BB s
BB T PAp o T4 it PCR # tgen 4 4712 7 DNA B 7| 2 R > £ 1Y
NCBI %zt (http://www.ncbi.nlm.nih.gov) i& 7 DNA E 3| 2.
BLAST t % -

LRI = 2
IMP-F:GGA ATA GAG TGG CTT AAY TCT C
IMP-R:GGT TTA AYA AAA CAA CCA CC
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SPM-F:AAA ATC TGG GTA CGC AAA CG
SPM-R:ACATTA TCC GCT GGA ACA GG
VIM-F:GAT GGT GTT TGG TCG CAT A
VIM-R:CGAATG CGCAGCACCAG
OXA-F:GCG TGG TTAAGG ATG AACAC
OXA-R:CAT CAAGTT CAACCCAACCG
GIM-F:TCG ACA CAC CTT GGT CTG AA
GIM-R:AAC TTC CAA CTT TGC CAT GC
SIM-F:TAC AAG GGATTC GGCATC G
SIM-R:TAA TGG CCT GTT CCCATG TG
NDM-F:GGT TTG GCG ATC TGG TTT TC
NDM-R:CGG AAT GGCTCA TCACGATC
KPC-Fm:CGT CTA GTT CTG CTG TCT TG

KPC-Rm:CTT GTC ATC CTT GTT AGG CG

B. 2 pt & 7|~ 17 (DNA sequencing): ¥ % carbapenemase & ¥ ]
Hgha 5 BR% B Rhpanc 2 B R E ok
1o H

i 4 0 ERILE PO % 0 v DNA sequencing &4 Jf ¢
FERR S RAATE S T L2 NCBI b 2 R E AR Ap B R 2
¥ itk DNA B Ft 3 o

4, "R PR A& 7 (Pulsed field gel electrophoresis, PFGE):
A2 KPC 2 i § v N2~ AF % MWD A~ R
CHEF-MAPPER (BIO-RAD, USA) » # 0.5x TBE buffer #-*» e i B

11 A 8 CHEF-Mapper §4 %% ?’T o & * Xbal *UL4|fetr 2] > FHepFRF ¢
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2440 %) > RHE S 6Viem® » 22.5 /] B3 AR 5 1 HI812 Atk E
ERE A gtk o i@ * RIS EERIE - {1 TR Y e R
= B P A B F 1 E A0 Phoretix 1D gel analysis advanced version
5.01 (Nonlinear Dynamics, UK) ¥} F#hi& 7 R AR B4 47 0 2 R 2
A 1% 2 I DNA # £ % A Bl3#:E (7 4 470 172 UPGMA (unweighted pair
group method using arithmetic averages ) =7 > ;% F ) &Kk B

(dendrogram) - o A7k Bl 214 indp B 0 A 7 FTRRE 4 S BE B o

% = 2 7] & 71| & 47 ;% (MultiLocus Sequencing Typing, MLST) :
#F # — % housekeeping loci (rpoB, gapA, mdh, pgi, phoE, infB, tonB ) » =+ 1§

locus Z_ primer 4-7F

rpoB : GTTTTCCCAGTCACGACGTTGTAGGCGAAATGGCWGAGAACCA

rpoB : TTGTGAGCGGATAACAATTTCGAGTCTTCGAAGTTGTAACC

gapA : GTTTTCCCAGTCACGACGTTGTATGAAATATGACTCCACTCACGG
gapA : TTGTGAGCGGATAACAATTTCCTTCAGAAGCGGCTTTGATGGCTT
mdh : GTTTTCCCAGTCACGACGTTGTACCCAACTCGCTTCAGGTTCAG

mdh : TTGTGAGCGGATAACAATTTCCCGTTTTTCCCCAGCAGCAG

pgi : GTTTTCCCAGTCACGACGTTGTAGAGAAAAACCTGCCTGTACTGCTGGC
pgi : TTGTGAGCGGATAACAATTTCCGCGCCACGCTTTATAGCGGTTAAT
phoE: GTTTTCCCAGTCACGACGTTGTAACCTACCGCAACACCGACTTCTTCGG
phoE : TTGTGAGCGGATAACAATTTCTGATCAGAACTGGTAGGTGAT

infB : GTTTTCCCAGTCACGACGTTGTACTCGCTGCTGGACTATATTCG

infB : TTGTGAGCGGATAACAATTTCCGCTTTCAGCTCAAGAACTTC

tonB : GTTTTCCCAGTCACGACGTTGTACTTTATACCTCGGTACATCAGGTT
tonB : TTGTGAGCGGATAACAATTTCATTCGCCGGCTGRGCRGAGAG
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G PCR F J5is » PCR 2 # B B 7|~ 37 « PCR F B i ~ 513
B 72 MLST 2. A 45 > ¥a %4 = #8745 8 Fuie b

http://www.pasteur.fr/recherche/genopole/PF&/mlst/primers Kpneumoniae.html

PN

Fid A jERE L mEAR kAR S o L4 b E B4 NDM-1 AL R
EAF N B A AR ABA R SR LR A ATIRE ) S &
87 SR AFHIEE KEAE A (100 £ AP 5 £ FF L mp2 A TR
PRRE TRAARM TR W E 0 3 d 500 k7 CRE » %] CRE F

i

PRI B E & F E TR F ik 4] 4 » CR- A, baumannii> p = & £ 3] 500
e P ik B g A& it As £ &Rendfk v fdh> 38 5 AST > @ 4%
tigecyclin % colisitin ~ Detect carbapenemase activity (MHT and DDST ) ~ PCR
detection of carbapenemase genes ° iz -3 % 7 500 R R F
KPC » PCR detection of carbapenemase genes ¢ -t i< Class B carbapenemases -
Class A carbapenemases ~ Class D Serine B-lactamase > 773 4+ £ i Class A
Serine B-lactamase ~ Class C Serine B-lactamase ~ Porin loss ~ Integron » i& B 3+
BIEIE S E -~ AT B T4 RCIRB sl gt FiRiE R K PR G
BEAE {5 o AT PR AR R T /T%prk NDM ~ IMP ~ VIM ~ SPM -~ GIM -~
SIM ~ KPC ~ OXA-48 i& & i L F] o 35 ] efz e i+ %fﬂeﬁ*] >3 13 jen
PEI’m’A'EﬁFﬁ%p F e gLz j-K iy T F s ® 7 ERIF] KPC 5
4 3"\{]‘;@ [Fﬁl‘;bmf%/ﬁ% $2~9~10~12) x5 164k > 1M ,f:mpf]év’ﬁ;éﬁﬁﬁé/}
Enterobacteriaceae 7 395 & ~ # ¢ Carbapenem resistant 5 307 & ~ GNF 7
117 & » # ¢ Carbapenem non-susceptible 7 114 tk » #7113 & 5 220 $kih
Carbapenem resistant (7 KP » 323 16 k& 5 KPC 7L %] > * fins (&

5L) &0 W E R MIC 9% % > i 16 $R <7 Antimicrobial Susceptibility
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testing = 238 % ff. > % Gentamycin 16 $& ¥ 715 X & resistant &7 > %i% 16
& 7 KPC % ¢ » MHT }_-%‘K“’K E 5 > Aige Class B carbapenemases 7k
Flg ¢ FRASEE O KPC G - P o R F Afwg ]l £ % KPC ®
s = sequence > #_KPCIT> ¢ % 5 6 & & sequence § » » OXA-48 H_j1 7

IR TN 1&5116%*[%]’%}'?]%&52'] - PFGE typing ¥ % 154 > F15 4 14k
P ORE R TR ek % 12 ¥ %77 6 L
fF— ® PFGE ¢hpattern > Ap £ i 5 cnd g kA k> 4p £+ 97 =  band >
MLST taping #_ST11> 5 - j % China 74 % ¢ STI1 % China &_dominant’
FRBEF H WA w A 5B I ST STINET® B 4 i 7 i e

7 ST258 224 91T » i& 16 & 3R E 3t e — 849 ST type

bipd MERE R P B LT 16 th CR-KP(KPC-2 % I » 7 o
ﬁﬁf%‘ﬁ“% ¢ A R4 ?”\%ﬁl‘;—l » 75 A ) kAR E amikacin 2 colistin

*j‘a"i B SR 2 0 2 3R% carbapenems F 4R#E 0 T Atk AR 3 clone 7

B --)

Ap B 42 E fa’”{%*v:“ STIl» # 7 5 4 fﬁt«‘)ﬁ AAdfRis 14 x5 o4 2"*\%5}‘%“ y
2 RERAN G T PP R RTEHRE 2 ?\%gl‘%}fﬁﬁﬁ'?"ﬁ 1022 o fef_
B 2§ KPC-KP B E B enp B il m o4 81 « 3R &7 i3k
f KPC-KP Atk 7 ¥ Al - IB:F%]‘,D’ IR RIS EE -

O R S % A 0 KPCKP G S F 1 S bt
Tl afaR A RERBRY G EBRE o MF R KR FRE E

3 %5 P 1% % 4v e 4R BE e 4 B #'H*F—i o UL AR B R R o

T~ Swmadik
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Foiro A RFRAEF I R RO RINE FE AR FIZ R BRI
BB R TR RE 0 ¢ IR S A R E ORIk B NDM-1 E 5
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MR RRARER WD DF ET UG E I g B A AT
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