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A4 0B-5 7 %< —+ (MBL) #A Klebsiella pneumoniae D 5EPIEGR) %4588 L 720 Fili &
5 5 7 ERIE 539 g THIAE Lo de H#D 46 12 SpO, OZH), IFEME, MESHEL v 2 v
JIRRE L 730, HRMNG R OB W THIEISE U1k & A THLFYEEM 28 T & i, cef-
tazidime, vancomycin, cefotaxime OHEIIZRG TRHERLD T~ o —)viETE 94, merope-
nem DG TRA T & 7o, MR, MK, HOMEEED o IMP-1 10 MBL EE K. pneumo-
niae Z53HEEL 720 T D%, H1zIC 2 ZOFAER K O KELDEES Nz 720, BEEYEEEW, A
Birth o 284 R o B AT L 7o, T OMERFHRE 3 %2 8T 6 40 SRR HHEL 7,
PFGE i & 27T, [Fl—ikE) ¥ 5 — v 2B fo, BUEGSHRZMIE L /oAy, BEE Ticadt
13 % & 0 KB BES T ic, SRERRED NEES 75 R AL I © Ot O SR (L ZRLI 72 R T &
720, BHICHREIREL, 7Y h 7L A 2 WEERMET A2 EVEETHDLEER B,
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AMRETOIRTOET7 > 2R Y VETFTEL,
HIVNSR LS RAGETS -5 7§ 3 — € ThH b,
MBL d7EEhiciighzH>27 S A BRDOB-57 4
=¥ ThY, 71575 VEBEDOHELFDORY) v -5
7 7 < —C2HEATHES NV, Pseudomonas ae-
ruginosa *° Serratia marcescens CTDIREHE 12,
WA, EERREINERITH v, B TS T 5 2
3N RICFEET 700, RS ER TS Rk
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TXERPBAREEHOEFE BV T MESATL
549, AR LADERBL OAIRIC B O TIRRCK
IR HE QB S W ERNIC B 59, F FBEN RS
X b, R TR OMENEE L SN TV 5,
Al 3 A W e %= (Neonatal intensive
care unit: NICU) iICBWT, BFEHEIGHR AR L 7o
Va2 F i & U 72 MBL BEEAE Klebsiella pneumoniae O
TYOMTUA 7 EFBL O THET 5,

MR EFE

&= FE#E

2007 4E 1 H ~2008 4F 3 H & T EI L BE M 1A
HEBEONICUABRE BEHE6X L0 ks i
Metallo-8-lactamase FEA: Klebsiella pneumonia 6 £
Wi,

EREKORES L VEFIRZHRE

HHROEIE B & CRSZIERIE 1§, VITEK32 (v 2
Ay 7 R) EHOTERML 72, FHEM7SESZERIE 1,
CLSI (T #E U 7 FER SR A UL T Fh L 727
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B-Lactamase D[EE Smith & @ EICHE U CTULEREY, Xbal TUIKIL, /¥
Metallo-8-lactamase 4 &8 (IMP-1, IMP-2, VIM-1, VAT 4 =V FEXUKEZE (Bio-Rad Cheff Map-
VIM-2) 1256t L TIE%L L 7 primer % A\ T PCR % per) ZHWVWTHKEI L, 2D/ N5 — v 2L fz, /¥
T-179, s — v OE—MHIZ >V TIE, Tenover @ HiEICHEL
INIVRT 4 — IV RTIVESKE 72100 GEISEEE 200 V, pulse time 13, initial time
IMP-1 £ F K. pneumoniae 6 ¥k D 42 (K DNA % 3 s, final time 60 s, 14°CC, 22 h k&) L 720

Table 1. Laboratory findings on onset

Peripheral blood Blood gas Biochemistry

WBC 28,000/l pH 7.176 Na 140.1 mEq/L
stab 7% pCO; 63.2 mmHg K 4.93 mEq/L
seg 30% pO; 26.1 mmHg Cl 111 mEq/L
lymp 60% HCO3 22.5 mmol/L Glu 159 mg/dl
mono 3% BE —5.8 mmol/L CRP 0.06 mg/dl
RBC 322x10%/ul Lac 15 mg/dl

Hb 9.4 g/dl

Ht 32.3%

PLT 13.4X10%/ul

V¥V  pneumatosis intestinalis

Areas of necrosis

Fig. 1. Abdominal X-rays findings and abdominal operation views.
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E—EFDEEES

TER& 23 18 0 H CUINEREE D fo b E IR BE i
TRBEFEIR ARINBHAIGE S h,  FEIHENEIE % 5
SNEHEN TV, 200741 Fi2 2481 HITH
KUz, BH (1 H12H), BawmTEUpicT
539 ¢ LR HA, EHBIZ NICU ANAZE L, ATHA
ZlE U & ZEMEEETESBG S N, 25 IRE
FLEWVITZEE L, HE 2 0 RIERBEABAL 7.
FERH £ T ORE IR RIF T, Bk ig kR E O
BHIRED OO, His 47 1T I3ERE D O OB
ETYEINTOI,

FAER; H b 46, (AHE (3 908 go T OB E T IF
R zh Tue s, Dk » L7, SIMV
(Synchronized Intermittent Mandatory Ventila-
tion) IZ CATEIRER & 75 - 7o KBV L, 25
DEEENART, FHSIEMREE 2Dt MR
EHTIRHMBKIEZ &8O IM/IMRED %238 7273,
CRP 30.06 mg/dl T, COETRIETHMETH - 7,
ME A A TEBEEORGHT ¥ F— v %238, G
EE & IMBE(E 2 1IEH T d - 72 (Table 1), D X
PEE TR L7 BE EIBEBEN O 7 2B 280,
HIEVERG2S 2 b AT TH - 72 (Fig. 1A, B)s DL
koGS EZEIL, fiEDSAThT 353
v, piperacillin (PIPC) & vancomycin (VCM) 25 %
Hanfcboo, REEZEEICEER L7, 10 KE
HicaZ g Moshifr s n, £ MRS O AP IRIE &
i, RHURIML THIC NICU WChERE kLo —
T E Nl T O, BERENICIRIT S HER S iz,
UL, MK L — DHifTik & 2SRRI L Lt
F7o72, Hif 47 1< NICU N CRalE &= fEfT L, 3
TeREE DIk & N THLPEZ M2 aiT S huice Flin
RTR, M54 YHE»S80cm D& T AHh SEIGER
i & FATREBEIC A CEIHBEED O L & 4 2 Dty
HaRYD, OHPERBE LE 40 cm BE %
PR L, ALALPYSER S L, O ZfLIZEY
757 - 72 (Fig. 1C, D)o 7583, fiffRfRiH & nuicliok, I
W, EOMEREE X O K. pneumoniae 75778 S 1172,

EB—REBI DR ERFIR

Fig. 2 ICE—EM O GFEFE 2R T, Tk, VCM
ZFH L7578 5 ceftazidime (CAZ) 7> 5 cefotaxime
(CTX) EHimdE 224 ¥, CRPfE$ 30 mg/dl £ T I
FtL7cin 2 ORI, fEEIREE & L CRPE &
AWK Lce L L Hilg 54 IS RIERUL O L5
iR, FEEET R & B L o o HEE Z T
L, SEEEA L COIIMMgE gL, Zh

( Abdominal distension )
bloady bloody
stool stool

Enterectomy =+ l :::;of'*:al Lavage + .
Artificial anus construction icla’ anis raconstiietion

l Drainage in the abdominal cavity
Reports of [solation

Exchange transfusion MBL-producing k. pneumeonias

| Gow] [von] |

pied oaz || CTX || mepm |
" [ Artificial ventiation |
z: . I‘\Guhurlé . @ .
% 20 l , \ l 1 l l
S l[ \\
=] 12 I \" /_/\\/\
o —

46 48 50 52 54 56 58 60 62 64 66 68
(Days old)
Culture

(1 Blood, Ascites.Stools () Endotracheal tube (3 skin
@) Drainage () Endotracheal tube

Fig. 2. Clinical course.

S DEREN IR U CHEFLIEIRRR % %2 FE L T
o EAVEIRE L, BREEANZEE & A TALPY o G o
TS Nic, = DEPLEI KA meropenem (MEPM) Hi
& U7 RIEMEIRIREE, JRE, MEREDLENRS
N, WRHSEBESAIREE 12 - 70, Hillt 61 & 0 REE
KEZHFL, R ClEfEL Y, ToRILE
MA-1 3 V7 TREBRBLZHEL, 28KE, EHHT
HEbRrIic&E L, Hilm 237 HITRRE & 72 - 72,

E—ER OMENFIIRE

1 B H o Tk s oz, BEK, kb ok
XN 7z K. pneumoniae © VITEK32 ¥ & ' FE KA
TRETIT - 7o 3 AR B O 5 R % Table 2 1
9, VITEK32 T, ampicillin (ABPC), cefazolin
(CEZ) & UF cefmetazole (CMZ) ® MIC E& <, it
e EHIE S oA, CAZ 16 ng/ml THIEmE, PIPC,
cefotiam (CTM), CTX (/i & H)E & iz, Aztreo-
nam (AZT) # & ¢¥ imipenem (IPM) ® MIC &{£h> -
720 B BAT - FeFERSPARA LT & 2 FH ez PR
T, MBLICZE W AZT @ MIC (F 0.03 #g/ml &
FEFITEL, MIC &L B DI W EMMEENT
W2 PIPC & 8 ug/ml &{&Ah - 725, CTX & MIC f&
16 ug/ml ©dH v, VITEK32 ® <4 pg/ml & g4
5 EREBARBEZHD 720 %), ESBL 25 7278,
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Table 2. Antimicrobial susceptibility test of K. pneumoniae
MIC (zg/ml) MIC (zg/ml)
VITEK32 Agar D* VITEK32 Agar D
ABPC =32 128 GM 8 2
PIPC =8 8 AMK 2
CEZ =32 256 MINO =2 2
CT™M <16 8 CPFX =<0.5 0.06
CTX =4 16 LVFX =1 0.06
CAZ 16 64 ST =10
CPDX 32 CP 4
CFPM 2
CZOP 8
CPZ/SBT 16
CMZ =64 128
FMOX 32
AZT =8 0.03
IPM =4 0.5
MEPM 0.5

* Agar dilution method

14 HARRRBAYFHES
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Fig. 3. Confirmation examination of Metallo-8-lactamase-producing.
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Fig. 3A IT/R9 & 91T clavulanic acid (CVA) Z#N
L7zF « 27 HEBiEIc &L AHERRB TR TH 0,
COWETIE MBL BEEA 3 BED S 72 L L, &
DEEREEE X 0 7] S D B-lactam it M E & B L,
MBL AR O O[EEE & A, BRARHSIWEE
L — vHEE & 0 5 EES hic K. pneumoniae @ MBL
PEAEOHERRER 2 Ef L 7o, T OFER, SMA 74 2
2k CGEWHMEE) (Fig. 8B), ¥ A~—% 52 b (R
b)) (Fig. 3C) & H i MBL AR TH 5 T 03 iER
SNcDT, TiREICHE, PCR EIC X 2 it s R
IMP-1 %8 0 MBL B EE T O RA VIR S hic,

RMRFEAREZEED MBL EEXRBDRI U —= v

5

FE—hEF D MBL FEA: K. pneumoniae 1 H %, R
WRHRHIC T3 H29H, 410 HIC 2 A0 s
HIR & b MBL EA: K. pneumoniae 7553 HE S 17z 12
B, RAJFHABE PO 2HER (33 %) 2K fE
BEAZIHM L, MBLEAREOR 7 ) —= v 7 %2%E
L72o MBL FEEADHEZRIZ SMA 7« 2 7 12TiT - T,
TORER, FHRE3ZEET 6% L0 MBLEA
K. pneumoniae I3t N, % C Tl—BEKICIEE

Fig. 4. PFGE pattern of MBL-producing K.
pneumonia isolated from six patients (1:
A case of necrotizing enterocolitis).

DO HERE A S i B 2%, PFGE T & 3 fighh %
fTotc& T, [A—0uklisy — v 2o (Fig. 4),
MBL E4 K. pneumoniae D79 T LA Z (Xt
ERCESE

6 Bl MBL FEA: K. pneumoniae 73— BEIRE D (=1E
IZ K BFBEPIERGE &Rl L, #ds X O Infection Con-
trol Team (ICT) ® % ¥ v 7 E X Z ek L 700 YL
KR L L CHBED MRSA 1S9 5 i ARG R 1 i
U CHMBRL S IE D BIR & 1T - 7oo BARINIT I3 BER
BO 7 ~N— 2 EEE (EHFE, BREEO S, F
PEWOREESE, WMERO A Y v EREERL 7o 7008
iy v7e7—ThsbicH, REED~Ny FOIC
i 2B L, AOHAD ZHIRL 72, & 61K,
FoE0Y, N7 & 30 A OEEIME &5 L
2, MBL EEARE BBt S NS>t D% T HiT 2
FIHOSABBREOHEDO R ) —= v/ THifzic 1
%, 8H, SHOV—F VAL DK 1%, 10HD 3
FEIHEDR 7 ) —=v 7 THicic 24 0BHE NS5
B L 72o MBL EEAR O HEELR I EEED T 5 R
IR RICEEL TV Y, 75 ABREEEOBICH
FEDBE A (L% 2 mlREMED D U, MBET b Z O RJFENE:
EEIAL TV, 11 A, Hiw b O LR OFEF 2 —
7O L D K. pneumoniae & Enterobacter aero-
genes, 2 WTED MBL EEA RS HER S Lo, i &
LB EO L T4 FIROBM L7232 0 = —OHIRER
L7hs, RRRKEWIE DD K. pneumoniae, /NS
o = — 73 E. aerogenes T& - 1z (Fig. b)o S HB0HEES
N1z E. aerogenes b 71 VN~ x A RIIC 3K A A
LT\,

5 i 1l i
E. aerogenes K. pneumoniae

Fig. 5. A case which two kinds of Metallo-8-
lactamase-producing bacteria are isolat-
ed (K. pneumoniae, E. aerogenes).
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ZDOBEMARROBIREL kG L TS N B Ik
PSRV T Wi, 2008 5 B, HEF2—-Th D
SEES oD EREBIC MBL AR IS WK E
Ufco IWIOTER & 8%, MEE T 1E27H
AP, #3134 &0 MBL AR RSN,

£ z

BSEEIG 9 2 FIE L /c B A R & Lic X & B B-
57 4 <—+ (MBL) EEAD K. pneumoniae O [ENIEE
Gepi 28R U 7o BSLHEIGR IFERERICE T 5 H
BUEEO—D2TH Y, [LEHICEE O HINPEL %
g, RN, FRCHAERE 1,500 g A O HR{KH
HERERICIRT 2 50T 0!, IHiELIERIE
AHHE SN TV B0, RESIGE D D IkRTR O (KRR
IRRE, TEERAS, MHERERGy, BIHARE, ATAHOERS S
ENFERNE 2 FEEEZT, BEICHESEA L TH
iE L, WFLAR, MBSO, NHyHpEmEes, s &%
7oL, RIEPET LIRS 2009 5 &, HEEERTR,
HEKITEE, THALE DS, WU, DIC iciifT LEE(k
T 5, KHAKER T IGEE 2+ 5 <, Paneth
) SEAE SN B defensin, lysozyme, lectin 75 &
DPIR T 54 F OGN IEL, sIgA DEND S
Wiz, IBNHIE O overgrowth 2 & 72 L4
Vo BREE L TREIBAMECTH O SRInEts
72 K. pneumoniae V. IZ & Escherichia coli, Clos-
tridium spp. 15 & O RS E WD, E IS En-
terobacter spp., Pseudomonas spp., Salmonella spp.,
Coagulase-negative staphylococci 75 & D& &H
5 12, 13)O

Lz & 7z IMP-1 % MBL 13 CAZ 25305 E
COET B, BN RE LD RRIIE Y, F 72
H VN R xSRI B EEICEN KK T H B ook
ARIJITMIC BIKETH 5, LH LN SR DS
&r1d D2 porin O/DRRIENESITKE D 5 5729
MBL A & D2 OZFIT L H MIC 2355 180 /1 )uoN
R LRIEDEEMEE 29, Lichi->T, Sk
MZEAL LI < WIBWNHIERHT B W T ld MBL EEAER T
HoTHLLAH N3 AEEOHNZ W, THIE L
BRATH 2N EIDRBERFT— N EEAEBVDOT
THHTH 378, SlOff L BE Ik LT MEPM &
BHTH - 1o S0OE—ER OS5 OREH) I
BT &5 HEE S i MBL EEA K. pneumoniae &
IPM £ & &' MEPM @ MIC 13 & 12 0.5¢g/ml Tdh
D, HNRFLRIEICBEEEBE LTV, Lichi-
TMBLEAREDZ 7 ) —= v 7 OIFKE LTHwN
RELFRIFHES L0, FEA4ERET >0 HRY
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v b BT 3 < BEARRIT 1d MIC KM T d 515
&M%, MBLEERED R 7 ) —=v 27 & LTl
CAZZHWVWERZEEDLN S,

AElO MBL EAREO T ¥ b 7 L4 7 FEROERE &
1o e DRGSR EFIE LB Th - fehd, 4
FRHHEERITH O, BHADL S IO TRV & &
D RGO EGE & 13E AV, 1HIHO MBL FEAR
AN, AHERATHYE S MBL EEAROD R 7 ) —
= v 7 & LT CAZ Wik d o IPM HEEE LIS T &
N EN & 02> T, 1HIHOD
MBL FEEAE R G DT O EE R 2 RR LS, [
BDEZYE Y 4 — v %IRRT K. pneumoniae 138D ©
niw, FEiEEOEFLIETNICS MBL EAEORE H
RoFEEEZREL TO A REZ VW EEZ L oM
%o Mico MBL EEAEEOHBOERE LTH,
DA & DEFEOR L IAR, BHAD & O T E Y
B BV IEBED» S OFAEREN L CORLIALNE L
SNz, —fyNEREED O TIE MBL #E4E
HROBES N Twiwicwn, Ekisr S ofbiAsd
FRILL WEHENEN 5, FHEE L HEHBENTOR
KO MBLEABEMKREE IHERSNLE -1, L
Mo, ftho MBL FEAERERA ORHED S 01
EEEAICHT ARG L, RAFURHA A~ BAZ h
LAlBEMEA B VW EEZ 5N S, IBNETH % K.
pneumoniae [ $EG%, BEICESLYTWEEDLN
%o MBi NICU T ABERF I I IMmik (W 72 3%
IRIMD, BAY, Sl ¢ Wik OB SR In T Eiis
TV b0, WEFFEOMEREREIEMS NIV
W, BREEZT ORT TR L ZalgE I RE SN 5,
MBED R ARBUC 351 2 B A R GSE O 5
& L TidF iz ABPC, gentamicin (GM), CMZ, amika-
cin (AMK) 8 & h, 3, 4 & 7 = 2 23
JvoN g A RHEE, VCM i & #i7J30 A 72 1 {6
DILENTVED, HIEFITBWTHTDLENED 3
HRE 7 2 29 H AN R ARBBFHEN TV BIR
HTdh b, BN SIy]D MBL EABE D HERT DA
UYL 3B 1 2 PUESE O FEM /2 (TR I IR T &
1o foo MBLEEABE O HBIFERE L TH LN X
LZRIEOMHIC X 5 MBL EEAERE OEIRDIER S T
WA DS, AFEF D MBL EAR I A7 L3RR L RHEIT
BlETh B, ANk AR MBL EER %
BN E3EZITL KL, ©7 = 2 RPEHMEHIC X
D MBL PEAR OERED S F - b,

IMP-1 #zFREEAELD & L ALEEET I X
I N RICHEET B EBZ 00 IMP-1 Bz T2 E
FOREA A TR 2 lEEED & 2V, &SRO Hf)
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TbbIHES HOL R DML D MBL #EAE D
K. pneumoniae 123 T375 L, E. aerogenes b kS
Nio TOTEREMAEBA P BESIITONS
CERRBLTVS b SIS NS, HBEAZER
MTREBE»S T v b ~NOBER I MRSA 2 7
) —=v 7 AELTWEH, IRk ->TRERE
DEMIEHR O MBEEEZ SNt GIEERENNETS s g
A e RBVEFRE, RRICERHAEREREZ 2R
- NICU N TOMHEEOEEZFEL B EETH D, &
K, FHEmELE SN TV BNMET L EEAEKRERIC
BOTREERTERE OO0, HEEMIER
OFjREE=5Y) v I Ir0ENHLEEDLN S,
Zalo MBL EEAEBE 7% b 7 LA 7 BRc 3B W CEEIR
> MBL BEAEB IS0 2 B OFEHME L, W
OEFEMOFHIAICEHE L 7o T DDEEIRMAIE D =
2=V vEBIKNY, £12ICTE2ELT
MBL FEAEE RO BRI 2K A, HAEGEFRIER O
AR, MR O BRI OERE L3 S5 n k9,
PUBRIZE D (- 73 S Wk B~ DRSS ) 2 fE Ry i 17
NN D B EEZ B, TN OOEEIIMMEREE
MERIOREITH Y, TI T LA I ES DO
FREVEEZ 3,
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A Study of Metallo-5-Lactamase-Producing Klebsilla pneumoniae
from Neonatal Intensive Care Unit

Kohta Katsuki®?, Zenzo Nagasawa®, Teturo Muratani*®
Deparment of Clinical Laboratory, National Hospital Organization, Kumamoto Medical
Center 1
Deparment of Clinical Laboratory, National Hospital Organization, Saga Hospital
Depatment of Clinical Laboratory, Saga University Hospital
Kyurin Corporation
Department of Urology, School of Medicine, University of Occupational and Environmental
Health

We experienced a case which is suspected to be a hospital infection of Metallo-8-lactamase (MBL)-
producing Klebsiella pneumoniae. The patient who became an origin of the infection is a girl whose birth
weight was 539 g. On the 46 days of age she fell into the shock with the decline of SpO,, abdominal
distension and bloody stool. Under a diagnosis of necrotizing enterocolitis, the necrotic colon was removed
and the artifical anus was made. This infection could not be controlled by medication of ceftazidim,
vancomycin, or cefotaxime but by medication of meropenem, and her life was saved. IMP-1 type
MBL-producing K. pneumoniae were isolated from the culture of her blood, ascites and stool. Because the
MBL-producing K. pneumoniae were also isolated from two other infant, the hospital infection was
suspected, and the stool culture was proceeded from all of the infants in this ward. Consequently the K.
pneumoniae which was isolated from the 6 infants including the 3 infants above and the same electropho-
retic pattern was obserbed by PFGE analysis. The prevention of contact infection was carried out, but the
MBL-producing K. pneumoniae were isolated from 13 infants finally. Because the immune sysytem of
prmature infants are immature, the spread of antibiotics resistant bacteria is a very serious problem.
Careful monitorings of the antibiotics resistant bacterias are needed in Neonatal intensive care unit.
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