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PUREEIC & 2 BASERRPIT ORI S L &7 —F
T, SNSOFHEDOMH L L I, HMITER L -5~ Ol
OB L2 L FETH L, HHSINAMEEORIEHR
', ERLANVOEN S, E, MR X ) Bl S AR
ROHERIZENE D B D OO, BB DFEE R LT, Tk
WD MRBBCRRIIKR TS L) I ho 7, WHIBITS
PR ORNZBFET 5 2 &1E, GHAIBICED L) itk
WAMALTL 200 TT2) A THEL 2D, K{T
&, BN HOICEEEE > TWD 77 ARMRER, 5
New Delhi metallo-Blactamase-1 (NDM-1) EEZEH, KPCH!
[ FEBELE Klebsiella pneumoniae, extended-spectrum f-lactam-
ases (ESBLs) BE/ETH, ZHIi 1% Acinetobacter 12D\ Tk %,
I. NDM-1E4XH

2010 4£ 8 H 10 H I,

MEBTHICER SN AREZ &> 0TI,

The Lancet Infectious Diseases

EMALT

NDM-1 i&, Ambler ® 2 7 255" T2 7 A BRIZR
THAIOU-F-F5 7 5<—EThHb, 2D 5 A BHE
FE, BN I LREEZRCIBIEIIRTDP-F7 5 4
EEIMAKS AL, F 72, clavulanic acid % sulbactam
RED B-7 7 ¥ —ERERDHERR L 2z, 2O
FORAWIIEE LM 2 2 MR & v, ERRER
LT, i ComI I E W VIM B & AT oMl
W IMP B30 5T w5 %%, NDM-1 1% VIM #l &
DHFEMEAR30% Lo WHBHO X 5 a-p-5 27 %
~—ti LTI,

1. NDM-1 iAW 55 B O 25

NDM-1 % #4H 3 % K. pneumoniae 1Z, 59 i A7 = — 7
YHEEA Y FABED SO THEES Nz, 20 B,
LIZLIEA ¥ FIGE LT, i e LT 2 RlpE
PRIEHIA STz 2007 4 11 H, 4 ¥ FIZIREHIER

“E IRl 7 R RE DR BT 1-1
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Table 1. Antimicrobial susceptibilities of NDM-1-producing strains *
Antimicrobial K. pneumoniae £ coli TOP10 E. coli TOP10 E. coli]53 E. coli]53 E coli NF-NDM.-1
Agents 05-560 (NDM-1) (pNDM-1)

Ampicillin >256 12 >256 4 >256 >256
Piperacillin >256 0.5 NT 1 >256 >256
Cephalothin >256 8 >256 4 >256 >256
Cefoxitin >256 4 >256 2 >256 >256
Cefotaxime >256 0.125 >256 0.064 >256 >256
Cefuroxime >256 8 >256 8 >256 >256
Ceftazidime >256 1 >256 0.125 >256 >256
Aztreonam >256 0.094 0.25 0.064 24 24
Cefepime >256 0.032 8 0.064 24 24
Ertapenem >32 0.125 24 0.5 >32 >32
Imipenem >32 0.094 12 0.25 16 >32
Meropenem >32 0.064 12 0.064 >32 >32
Ciprofloxacin >32 0.004 0.006 0.032 0.047 4
Colistin 0.75 0.38 0.38 0.25 0.25 0.25

Table 2. Antimicrobial susceptibilities of NDM-1-pro-
ducing Enterobacteriaceae in the UK and north
(Chennai) and south (Haryna) India !

Antimicrobial Agents UK Chennai Haryna
Imipenem 0% 0% 0%
Meropenem 3% 3% 3%
Piperacillin-tazobactam 0% 0% 0%
Cefotaxime 0% 0% 0%
Ceftazidime 0% 0% 0%
Cefpirome 0% 0% 0%
Aztreonam 11% 0% 8%
Ciprofloxacin 8% 8% 8%
Gentamicin 3% 3% 3%
Tobramycin 0% 0% 0%
Amikacin 0% 0% 0%
Minocycline 0% 0% 0%
Tigecycline 64% 56% 67%
Colistin 89% 94% 100%

MRECRER L, 2007 4E 12 H, =2 — 7Y —OJikel AR
L #%, Clavulanic acid/amoxicillin, metronidazole,
amikacin, 3 X UF gatifloxacin O¥5-% Z 1T T 5,2008
HI1H, AT 2 —F v ORbENEb L o720 ZORE R
BRAIE DFT AT 7 o 7278, IREEFEIZ T K preumoniae
05-506 k% 538 L 720 2 OFRAIA NN 2GRIETF T,
FELSIIT L7246, TLVEERE W) e HBHL
NDM-1 & A bz ZDEEH S NDM-1 & AT
% Escherichia coli 753 THB Y, K pneumo-
nige 05-506 #£23H D NDM-1 A 77 A I ML 72
EEZLNTWA,

2. NDM-1 pEARR D A &2 1

Table 1 1%, K. pneumoniae 05-506 ¥k, NDM-1 A 7" 5
AIFZEciTOPIOICHAIBEI LK BLD
NDM-1 #f5T% 7 0 —= > 712 E. coli J53 |28 A L
7R DFEHNEZNETDH %o NDM-1 BInT-OAREA S N7z

E.coli TOP10 (NDM-1) &, _=>Y v F&¥, 770
AR VRIE, T~V URE BLOTHI UL
AFREOR/NFEEMILEE (minimum inhibitory con-
centration : MIC) "B fET, —J, /327 % L RED
MIC EMECH Y, A5 U-B=F 7 5 < — L DRSS
F—UZRLTWS, L2L, TOTFZXI Fid AmpC
BETHDH CMY4 2 HEFBRET S0, 759AIF
BHAIEE S/ E coli J63 (pNDM-1) 1%, E/ 1\ %
LRI TH D aztreonam D MIC b EHLTWw5B, T4
bH, NDM-1 RAERDERIZTRTO B-F 7 ¥ L RHE
PHERTRVIRESREVWEF R 5.

% 72, NDM-1 EEHEMOEE & LT, NDM-1 &{aF % &
HTHTTIAIREE coli (AT E, HIVNNRERL
RIIHT B MIC M X ¥ a-p-5 7 ¥ <~ —E %
HETAE coli ICHREEELRIFHEAL TS, 20O
TEE, MOy U-B-F 7 ¥ —BEAE KL D
ML) 2525, Lo L, NDM-1 RADOEEH
2R R D X ¥y 0-B-F 7 ¥~ — i E 2 5
LR3I &R, EWNTE. coli ® K. pneumoniae O X %
U-B-7 7 ¥ —EELERIL R T L5, NDM-1
OMBIEZFNITIERBETIIAWEEZLI L LT S,

Table 212, 3EE, BIUA ¥ FTHHEES L7z NDM-
1 RO FEREZ M E R L2 B-F 7 & 2RIEDSMC
DVThH, F/urRE 7I/ 7)Yy FRERT b
SHA 7 YRBICHIMEERL, ZHRIMEOMER A A
5N %, colistin # tigecycline (22 TIRIFZ 1 D5 5
P OFAERMEDTRIB I NG DS, R TIEITNS OEH)IE
FIKBTH 5o

3. NDM-1 OBk

4l EH &5 & oH ) & % o7z The Lancet Infec-
tious Diseasesit B F MU IS S 72537 <, JEH, N
YITIFYa, 4 VR, 8% X5 O NDM-1 5rBER IS
IEIN TS, £ ¥ FEH® Chennai T 2009 4F 124
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Fig. 1.

HES 7z 3521 RO D 5 B, IV N4 LRI
it 2 7R U 72 WikkiX, E. coli 75 ¥k, Klebsiella spp. 60 ¥k,
ZOMERTH D, D 141 B 44 Bk (E. coli 19 ¥k, K.
pneumoniae 14 #7% &) HNDM-1 Btk Tdh o> 720 F 72,
4 ¥ Fdt#o Haryana TlZ, 198 kOB HRE O 5,
AN ISAR A L RIEMPED 47 R T, 95 H 26 BAINDM-1
Rtk (37T K. pneumoniae T PFGE # % [il—) & IEH I
BRI TH o720 N5 RIS T AR B G,
ilige, MFEASEE D BE P H5HE S Tz,

—7J5, BEETIE 2008 412 E N THID T NDM-1 53R
HENTW5B, 2008 4-~2009 4F12H) T 25 DIRAE D
5 37 ¥k NDM-1 [tk A355 B & 17243, 2009 4512 # it
ENTH VNN — VAR 73D H 32 1 (44%)
ASNDM-1 Bk &, 2009 4£12 7 ) FHIZHWEML TW5b, 2
DONDM-1 Btk 37 Bl H b, S &b 17HTA v F
F2IRF RS YANOEREND D, 9B 14 FIABMT
RN, RERAN, ENT, MNEEZE, BUEIERE, R,
MG, i, EEIF TN &2 HWIC AR G#RZ
ZUTBY, AV F, NFRY U TORBMEEYDTR
2 S TW5, —7F, NDM-1 DAD A WA= —ERE
ARHLFBICHEMLTWwAE I ERIEETREZELETDH
%o

% 7z, JEETHEES L7z NDM-1 Btk 37 %13, K. pneu-
moniae 21 ¥k, E. coli 7 ¥k T o 7273, 21 kD K. pneumo-
niae ® PFGE Bl 20 ®/3% — 12, 7THRD E. coli 1& 3R
TRR LN — VI EINT, EEIZHIT S NDM-1
Ptk PEGE RIS 2 B L vy T &iE, Inidf »
FIEOLHIZH L 70— @ L TWAD TIE %
{, 79AIFHLCIEPT VARV VRN LTS -
TWAHIEEERLTWD EEZ BN, 5HOSH R

Global distribution of NDM-1-producing Enterobacteriaceae?.

Mg EI N5,

Z ORFOPEERE, NDM-1 FEAMRIZAI T 2 BloM
PHEINRTWS, WA cR ERRICA T, KE, #F
¥, 38—y X (AT =TV, F—A M) T, NF—,
TIVAR, FTVF, BXOFAY), Fy=7, ¥3—~
F—=ANF )T EOEDNSORBPHRIN TV SY
(Fig. 1) o NDM-1 255851 E LB 12k, 514, Bitb 3 b
Mt AN 2 Z & B FHEN L,

4. NDM-1 O45%

AIU-B=-F 7 5 —¥ DT, AHRTELIALN
% IMP # R34 T4 v VIM B, Pseudomonas aerugi-
nosa X2 Acinetobacter spp.2* bR SN 5 Z L 9% <,
WTIRBHNAR 25 OMILFIZEbD TRy, —F,
NDM-11&, #&8 NI btk 2 /8§ K. pneumoniae X E.
coli M SN G M THEELET 5, NDM-1 EAEE
FiZZ R 7TI5RAIVFTLEIEH Y, £ EAMEHRED
IncA/CTHb, ZOIncA/CTTAI i, CMY #
AmpC #E4ET 2 b D% {, NDM-1 BIFEHRIZ X 0
KGRI WEI N7 ¥ AR HS, FEEET S
AmpCl2X I nTLEH)Z &k b, £72, Inc
A/C7 I AI NI, fEFE L L TK pneumoniae X E. coli
7217 T7 {, Enterobacter spp., Citorobacter spp., Serratia
marcescens, & B2\ Salmonella enterica 72 & O WTE L D
MR L V720", 5B I NS ORFEIZD NDM-1 FEAK
LA T W REMEASE <, SR OBAAEH SN b,

II. KPCBBRELR

1. KPCHI -5 2 4= —+ Lt

KPC &l B~ 7 & ~—¥i&, 1996 4FIKETH L3R
LRI R B 2 LT B K. pneumoniae H 5
MO TR SN2V, Z D K. pneumoniae 1351 V734 A
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REEZELTRTO B-F 7 7 LREIZHETH - 7225,
HIWINR A LFRIED MIC A B-F 7 ¥ ~—EHEHETH
% clavulanic acid #MNC & DIKF L7222 & 5 SN S
NHBHFETH L Z LI L, ZOREFE1E KPC (Kileb-
siella pneumoniae carbapenemase)-1 & % f$1F 517z,

KPCEIBZSIHEHEINL E onT o203,
Za2—3—7 ®TischHospital TO 77 7L A4 7
T, 2000 4 4 H~2001 4E 4 22 TICUWCARBEL T
W72 24 40 B b KPC-3 K. pneumoniae 5353 ¥
EN, UWADPFHREICKEZEREZRIEL, 20958
LHFELE LT %, ZDF%, KE New York @ Brooklyn
EOHREERETOT T VT LA IR, £ AT )V, HE,
S—uv/f, BT A A RETH KPC HBEEE OB
MG SN TWBEY, Zhicfkv, KPC RIFEZ O A,
WA LHEINTEY, 20104 10 H 7 HEfE, KPC-11
FCTHERINTWSE (KPC1 X% DB DN T KPC-2
EHILEHIAE —TH B Z PRI, 72, K
pneumoniae LAHMZ b Enterobacter spp.X° E. coli 72 & O I
INFR LA 5 OB b i S LT 5, 2010 4E 1 B IS
it S N7z HARBRRBAED FERRET, KIS DOREH]
&7 % KPC RIS & FEAE § 2 M AR W A3ty S 1 72s
G, ZOBEEERIATTERL T Z LB
INTwb,

2. KPCH! B-5 7 ¥ v —ED4F#

KPCEIB-9 7 9 ~—¥lE, "=V ) VRE 770
AR VRE RINT Y LAREEELTRTO -7 7
5 LRBEENMKSEST LD TELEETH D, Am-
bler D7 5 AP Tr 5 A ARIZET 5729, clave-
lanicacid 2 & D -5 7 ¥ v~ —VYHEERCTHEINS
MO 7 A ARBERL ) BHELZZITI wEER
5o T2, MR Tl imipenem D EZPEAS in-
oculum size DEEE ZIF LT L, BERTH S 10" cfu/
mL OWEIITHE L72H6, KPC EARDR I
L HEENB, 2006 4£= 2 — I — 27 D Weill Cornell
Center T/t & L7z KPC BIE 3% o 2k K. pneumoniae 28
BIOFFH V2B VT D, Vitek2 TEANEZMEZ W2 L1
AE, 13 61 (46.4%) 122440 imipenem &M & HiiE s T
W5, imipenem &M & fE S 7z 13 B 11 B CTHUE
LB ER B R EYE L s h, 209 H 9T
imipenem ¥ 7213 meropenem CTiEH 2 1To72L 25, 5
Bl (55.6%) THEBEIRME 2 IIBHE AR E > TnD, 2
D X912 KPC B IEZ MR DK R0 5 F )V /XX
F—PHENRLNIZWI EXNH D720, R
KPC Al & 13 HE Sh$, ESBL 7 & &l S NG
KIEIZD %D 5 TWh, 2D X 912, KPC RIREHE Ak
TH Y %A5 IPM B HEENEERPETET A &
WHLTERZETIBRLE LS.

3. KPCHI B-5 7 ¥ v —E DA COMll

Fio & 512 KPC RIME O EfER BRI, Z0iEHk

FEETH D, 512, KPCHBEOHFLEEZE#RTE R
W2 ENL W L s, KPCRIEREOIENI D% d - T
WwhrEZEZOLNS,

KPCRIFERIZ 7 9 A ABNCIR T2 &h D, ZoBiil
AN INRA LRI E clavulanic acid % flA A b8 72
TAAZETWRREBR SN TV, Bor 7 XA
IR X ) clavulanic acid I2 X A HEZ ZIFI2 Wiz
B, TOHHE KPC BIFEZOBEIIE#E L Tk v, B
B, ZOMBIZEH & TN TWw5bDIE Modified Hodge
test TH %A%, KPC BIFEHR # JRRIYICTHRI 5 2 A &
RS20, —F, KPCRRERIZZ FAARTHY %
Mo, 7 I A CHREFHAEIETS 5 boronic acid IZFHE
BT HIEMNS, HNNRIZLAZRIEE boronic acid %
MAEbET 4 A7 TOBMMABLIVWETLIHED D
B L LAdS, FREARTHELRRBEN VOB
BIRT, SBROERIH-ND,

2010 4E 6 A, KE CLSLIZBPHIRE 1239 5 A b
$ 5 %#H (imipenem, meropenem, doripenem, ertap-
enem (EINKKR)) DT LA 7 EAL ¥ FORELE %
To72%, CLSLIZHHET VA 7 RAL V bOEFEEIT-T
WD, 6 HOEFEIZRFITH Y, Zhid KPC HIEEZD
MBZHWE L2 DTH 5,

II. ESBLs E4£E

1. ESBLs &%

AR, HHEZED TV AR E LT, RXFTHZD
SEHEAN LA L TETWw5b ESBLs AR BRI SN
%o ESBLs i, Ambler ® 7 5 AT 9 A ARIZE
TAHERZY) S Y OMEERTIEREZEIL, H3
A7 70 XK Y RIER aztreonam 72 EDE J N
75 ZREE B NKGIET B AR EOIR L 72 g-
T2 5<—¥THhHs", ESBLs EAEHII LT 7~ T ¥
RIERANNRALRELRE, ZEAEOR=ZTY ¥
AL T 7 a0 AR VREIMEE R T RTHE L %
%o %7z, ESBLs BEAEBETIX, £ AMBZEET T A3
FECHET B BB hEoTOT, B-5 2 %
~ — YA BET O - RIEPBNAIER Z R0 e L
7277 AEEREOM T > T b, 4, ESBLs
FEAEMOSEESZHEICEALTBY, HARLEB XU
et b, EbOTRERMEL o T0ERY,

2. WAV TOFATIRD

2000 4ELLRT, 4 BT ESBLs & 312 K. preumo-
nige *HHIME N, TEM B, SHV BPBETH o727, Z
MUK LCARIR T, TEM #IS SHV B SHEIK <,
#I2 CTX-M EN\ZJE 9 % Toho-l HAEH TH o720 TH
HIEFIZ, ICU R RMIABEE 2= ERRNBRGO KR H &
LCHlEsnTwz®, LaL 2000 4FRARELE, WA CH
ARIBE LI CTXM AN ERE 2D, SHHED K
pneumoniae 1K X V) E. coli HIRA% 21, BEMNIEGE
DEGELTHHBIEDHERER E LTH oINS LD
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7o 7219,

HE, ESBLs O%H»TidFEiLEL %> Twb CTX-M
BIESBLs i K & < CTX-M-1 7 )V — 7, CTX-M2 %
V=7, CTX-MI9 Z V=D 325 5h, 5612
CTX-M EliZ 100 FEU Lo BB HEE N TW5h, &
V—7, BRI X0 MR A, SRR RS D Y,
FoRRE & HIEFNLZEHITMON TS, KET
1 2007 4EDIRELC CTX-M Bl2s#m L, MAE, JLkTIE™
CTX-M-14 3 £ OF CTX-M-15 %%, Bk Tix CTX-M-2'9%%
FNEFNEMIZSHEENTWE, 7VTICBVWTIE, H
E*, AE?TCTX-M-3 3B XU CTX-M-14, #E*TIX
CTX-M-14 B £ °"CTX-M-15 28 L C, 1 ¥ FPTIi
CTX-M-15 25—l & LTI hTwb, T/,
I—1 v /8CTH CTX-M-15 BEA o TETWBEHD,
CTXM-1 7 Vv —TI2B T ACTXM-15%2 AT 5
E.coli HS¥AE, MRS E X ) BB, g,
PUE A 025:H4 T Multilocus Sequence Typing (MLST)
B STI31 THANFEZ B — Y I L T B Z L2
LhbkroTnae®,

Z® CTX-M-15 % j#4:3 % E. coli ST131 1, 2001 4 A
YRR LIE SN, 2003 4FELBEH RIS L Tvo
72 CTX-M-15 EABETEZHRATETIAI FDOEL
X, ARG IncFILICHE I N 5", ZOLRHENR
&, £ OBEWNMIEEHCRE S, (ERESREL, £
HNZT 2 7R T & v ) Fix b D, F72, TEM-1, OXA-
1, aac(6' )-Ib-cr ZREFICEET L2 DLV, Thbb
CTX-M-15 BIEEpE A 13, &/ 0 vy R T I/ Mokl
RREL ELHNCIEE R T I LML L, RGO
HWEE LTHRIEIhLZ L MEE 2> TWBEY, CTX-
M-15 BEAE E. coli ST131 & W H FFED 7 10 —  H3i
THATLTOLRHEHZPAS TRV, 79A3 FI%
OB IEFEZRAE L TWAEI L, H5WITgtakdt:
X0 VitERBREAZ W LD, TOBRSEIRIN
RFWIREEDSZE Z b, SHBAITD, Hid %l
2 CTX-M-15 BIFER A RBW AL A > T T EH
Bashb,

3. 79 A3 FEF v v R (plasmid-mediated

quinolone resistance : PMQR) #f{x¥

WA, 75 AR B L OBEEH ISRV 2 Lo
Fu R T HMER OB MAREL 72> Tw
B BNHIEICBIT A% ) 0 v REMMEO®FIX, FIC
Pt fA ECTOERNPEL LTz, Rkl h-T, 7
FAI FERALEX 7 vy R3EmtE (PMQR) #IzT%
b o 2R 2% @il S hTw5**, PMQR #1151
D75 A3 FIIEMHEIC ESBLs #fn T % [H R4
FETHZENHLNERS>TWBEY,

PMQR # 12 F 1% 1994 412 K E 12 3 \» T K. preumo-
nige 2* SO THE SN TLURY, BRKRT7 V7 TOH
TARMBH SN E o TETWD, T2, AFEH» S L4

BadoHbE St Twas®, PMQRICE ¥/ 1>
REMEFBED L AN LNV TIERWD, 5%
BRI SERT 2 e H 5720, I
HEHEINRTWD, B, F/ 0 v R¥iL, FRIEETIE
AMEHENEZLDL WD, HHTF o v REmME
A2 ESBLs FEAMASERN SN, KT HZ LSS
TWwh,
Iv. ZHIMt% Acinetobacter

1. Acinetobacter spp. & 1%

Acinetobacter spp.\X RIERE DR 72 72 N TILIRYLRE %
FIET B 2 L3P, £ OWE, REROIKTL
T NCRAYE R FSIE LI E % 5o JT4E, [RIEBY LK Y
IEDJEHE & L TOHRE 237 S, FFICEE 2 BED
£ AZELTWS ICUY, NICUPIZBIFA 77 M 7L A
7 DR, A IV LRI BV & R Acine-
tobacter baumannii DG HFEIMES 2 0 & 7 E 1, FEEBEN
KBV TRDERITREMRFO—DLEINTWV S,

Acinetobacter spp.® 2 7 T d S E N H W O A
A. baumannii TH ), T D A. baumannii H3TE % OIEH, ¥§
(ZA SRR BRI PEZ R L7, TR S
5 Z EAENE R OIS SN TE T, & HITHRIL,
DK BTN A L REM M A baumannii \2 X 3
BYGER T 7 T LA 7 EAR» S G I NE LOE
HEEOTWwS, 7YV 7HICBVWCIE, ®E, dEZ
OGS A VN R A B RIETVE A, baumannii O 53 H$H BE
WEAL TR Z EPMEINTV 5,

2. ZHImtE Acinetobacter O % 3%

SR Acinetobacter D EFRITH T A2 |MFIIS FSF
ThO"Y, ViRRIEN 26T 517 71 AR VRE,
ViR H e 2 A3 5 B W N4 A %3 sulbactam/
ampicillin, ¥ /0 R, 73 /7Y a3 FREDH L
2 AL FAZTE 2 R 6 & LA (multidrug-
resistant : MDR) A. baumannii & 3 AW&E", A VAR A4
LRI AR RTIHE, H 50X, 3R LoPuR
Wi % 7R3 H @ % MDR-A. baumannii & § % #ii5" 7
EWHBHo T, FNTRERIAEZIIMEH I T
7TeRTF FRPWE TH % colistin DA DT XTOHLH
it % 7R 97 D D % Panresistance A. baumannii & 3
5 EFHRY, colistin ZFH L TR TOVRHIEIZELZRT
$ ® % Pandrug-resistant (PDR) A. baumannii &3 % H
FENRDH D, EEARELL TV 5B, Acinetobacter O 3EH| i
PEC T B @R — I NTO R VIR S, EERIIC
IO DOFEAMEICHT 2R m—IbT 28X 26EF
Doo&H 5, 2010 4 7 H, European Centre for Disease
Prevention and Control 2Bk 23517 5 MDR, PDR, ex-
tensively drug-resistant (XDR) DEFHED L% R — LR —
VETHRBL, 20105F8 H21 HETRT ) v 7 a x>
FEGEHEL, EROK—ALEED TS, —F, ENICE
WTUE, 2009 4 11 A, JEA 53848 BE IR Georf S — XA
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5 v 252 (Japan Nosocomial Infection Surveillance :
JANIS ; http://www.nih-janis.jp/index.asp) 2BV T,
3RMOPIRE IS A, $74b 5, imipenem 72
& meropenem (2% 7R L, 72 amikacin (222
ciprofloxacin ¥ 72 1% levofloxacin 2 Tit 14 @ Acinetobacter
spp.x ' —XA T ¥ XA %479 9 2 TOMDR-Acinetobacter
spp. L EFL TV 5,

3. A. baumannii O 71 VIS AR At

A. baumannii O 51 VISR P L REFIIHHT SRR &
LT, OWAENOIINEDRD (EMILOZRE, AP
AR Y T ORBEITHE), OB OZER (=) Uf
HERADOER), OMEEOREL(H VN < =T
L BMAKGE) % EBBTFONDD, THHORNTH
A WIS —VREAIZ L BRI R D B i A
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The worldwide emergence of drug-resistant Gram-negative rods
Hisakazu Yano", Yoichi Hirakata" and Mitsuo Kaku”
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Diseases, Tohoku University Graduate School of Medicine, 1-1 Seiryo, Aoba-ku, Sendai, Miyagi, Japan

? Department of Infection Control and Laboratory Diagnostics, Tohoku University Graduate School of Medicine

Population mobility due to globalization has caused the world wide spread of drug-resistant bacteria. Re-
cently, the prevalence of drug-resistant Gram-negative rods, such as NDM-1-, KPC-, and extended-spectrum
B-lactamases (ESBLs)-producing bacteria, and multidrug-resistant Acinetobacter spp. has been increasing.
NDM-1 was first reported in 2009. NDM-1 is a novel type of metallo-f-lactamase, which conferred resistance
not only to carbapenems but also to other classes of B-lactam except for monobactams, and was poorly inhib-
ited by B-lactamase inhibitors, such as clavulanic acid. The NDM-1 encoding gene was located on transfer-
able plasmid, and was found frequently in Enterobacteriaceae, especially in Escherichia coli and Klebsiella pneumo-
nige. The KPC enzyme belongs to the Ambler class A carbapenemase. KPC-producing K. pneumoniae is often
judged as susceptible to imipenem with the broth microdilution method. If treatment with imipenem or
meropenem was attempted in patients with infection due to K. pneumoniae, which was imipenem-susceptible
and was KPC-positive by PCR, clinical failure was frequently observed. The detection of KPC-producing K.
pneumoniae still remains a challenging issue. ESBLs, which belong to the Ambler class A, can hydrolyze
cephalosporins and monobactams. Recently, the prevalence of ESBLs, especially CTX-M-15, a variant of
CTX-M, has been increasing and infections due to ESBL-producers have been emerging causing public-
health concerns worldwide. CTX-M-15 was first detected in E. coli isolated from India in 2001, and CTX-M-15-
producing E. coli has emerged worldwide, especially since 2003, as an important pathogen causing
community-onset and hospital-acquired infections. CTX-M-15-producing E. coli is mainly due to a single clone
ST131 025: H4, and is resistant to aminoglycoside and fluoroquinolone. Multidrug-resistant A. baumannii is
also mainly due to a single clone, European clone II. Although the prevalence of these drug-resistant Gram-
negative rods is fortunately very low in Japan, it is none-the-less important to develop an effective therapeu-
tic strategy and to prevent the further dissemination of these bacteria.



