VOL.54 NO. 2

) axTFERE -5 27 5 LRRHED in vitro PERATIR 95

(R - &R

Methicillin fif 1% Staphylococcus aureus \xt3 % 7)) aXR7F KRk
B-7 7 & KRB IED in vitro PEHRIR

fee  HHY - g W - a5

B - Bk Y - B

% fI\B)

U TR PR R A S R R B /N R
O FHHER, VIVATBOEN ERESE R E R v 7 — /N R R
VEE ) 7 2 R R SRR AR e N R, YA HUR AR A R I A

CPBE 17 4E 10 H 25 HZ A - PR 17 48 12 7 12 H32#)

A AR b T R i R DUAE o B AR R A S 4 B U 72 49 & @ methicillin i 1% Staphylococcus aureus
(MRSA) %MW, teicoplanin (TEIC) & % \»i3 vancomycin (VCM) & 6 i -5 7 ¥ 2 RPLH3E

& ? invitro PRI R = WG L 720

TEIC & imipenem (IPM), meropenem (MEPM), panipenem (PAPM), cefpirome (CPR), flo-
moxef (FMOX) & %\ i sulbactam (SBT)/ampicillin (ABPC) ##fH L7-& 2%, HEEHEZRL
7o HBRELE 16~48 Bk TH - 720 451 IPM, MEPM, PAPM @ 7 VN4 AR BUHHE D 5 W 1Z FMOX
LTS S OWMRTHEEMNZRT I LR SN, %8B, CPR L DHHTAENR3IHKIZA LN
72085, BYUER 2 R THMRIE R o720 —7, VCM TIIMHEEH 2R LWL 1~-32TH ), &
LIRS 1~17 ¥k, FEPUEH 2R THAY 2~6 bhA B N7z,

DEOKREL Y, TEIC XA L7z -5 7 ¥ A RZPIWH L O T, VCM & 0 dENHER %2

RY Z EDRERR S NI,

Key words: MRSA, teicoplanin, vancomycin, fB-lactam, combination effect

P R B (NICU) INEOHARITB VT b 2l
LERBEOMSRI - T, ZORTEIIHI L TEZ, L L,
AR ORERYE, 728 XTIV T I EDHI B R GAE O —
DDVAT T 778 —bkblzDITFETERE L CHlTH &S
FEIIMERE LCRERMETH 2 HiE VI o Ml 3 B i
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thicillin W4 Staphylococcus aureus (MRSA) ZHulb & L7275
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—J, bivbid/NBHEECTH MRSA 305 2 2o 72
1990 EMIZ Loz, ARFEICH T 5 EHFE ik & L T fosfomy-
cin (FOM) & flomoxef (FMOX) Ot #EE L, invitro
THET R T - 72 & 2 A, W3EANE MRSA 124 L Tl o pgicfi
352 &% invitro THR L7z F72, EiED MRSA &G
FELR L TR OB TENERREIR 2 R0, OB
ALY, LA L, 4 MRSA OFEMELEA 27
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® i1 12 b imipenem (IPM)/cilastatin (CS) %° panipenem
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cefmetazole (CMZ) & OfFf b MRSA BAHEICH R TH -
72h, RII D RE TR RIIMFRETE R R o TET
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EFHLZGAELDDENMAIEHE R T I L 2D
720

ZZTHE, TNSOFEREMGEL, # L WIEHE LT O
TR A BR B 72012, FrE R 5508 L 72 MRSA 2 W C,
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Table 1. Combination effect of teicoplanin or vancomycin and [-lactams against 49 strains of methicillin-resistant Staphylococcus aureus
No. of strain (%)
Antimicrobial agents teicoplanin vancomycin
synergism additive indifferent | antagonism | synergism additive indifferent | antagonism
imipenem/cilastatin 48 (98) 1 (2) 0 0 29 (59) 20 (41) 0 0
meropenem 48 (98) 1 (2) 0 0 15 (31) 28 (57) 6 (12) 0
panipenem/betamipron 48 (98) 1 (2) 0 0 32 (65) 16 (33) 1 (2) 0
cefpirome 16 (33) 30 (61) 3 (6) 0 1 (2) 36 (74) 10 (20) 2 (4)
flomoxef 45 (92) 4 (8) 0 0 22 (45) 26 (53) 1 (2) 0
sulbactam/ampicillin 16 (33) 33 (67) 0 0 0 26 (53) 17 (35) 6 (12)
synergism; = 0.5, additive; > 0.5- = 1.0, indifferent; > 1.0- = 2.0, antagonism; > 2.0
FRELE), TPM (A RE), meropenem (MEPM : fEK I & LS
WA B KHAREKHE), PAPM(Z3t), cefpirome 1. #/) FIC index (2 & 5 ff &)=
(CPR : MRS, B 7 A5 95 A8%), FMOX (¥ TEIC % % VX VCM & B9 7 % & B % 6 %A

FWIE) B X U sulbactam/ampicillin (SBT/ABPC :
77 A —HE) OV IO 5 7 Lk 5 &l
ML, EZHlEHFI A4 7L — bEERLL,

2. MR

2002 4 3 H2* 5 2003 4 7 H O I & 15 T 3E AR
MRl G # A KB NICU ICINAE L o 284 2 5
GrHEL 72 49 #kD MRSA 2R L7z, 78, HEHIRE
LZ&dolz

3. A% H

AR 5% b VIR (X7 by - Ty d
YV V), BEZENERT LA N L v T a—T 3
v +743> (BHI; BBL) #fliJf L7

4. PR IRE

TEIC 5 \WIE VCM & B-5 7 % 2 R PR I % 6t H
Lf.EHO)Hi/J\ EHMILRE (MIC) % f%ik3 2 )7 Tl

L5 N7z45 55 & B/ fractional inhibitory concen-

tration (FIC) index 5 L7z0 ThbH, 96 X7 L —
MERHL, TENPEHT 5 3EH % BHL T 2 {54 R
L. HEld B I 0% = VIZZ DR % 50 uL
TN (&8 100 uL) L7 5% b VLR
T35C, 20 WeRmiH2E L3RR W % 10" cfu/mL & %2 %

HIHRBERBE L, % W2 2 ul FoM L 72 (5
W& 10° cfu/mL) . Z D%, 35C, 20 FERRERBZICHOFE
BoAEZBZL, MIC Z#lE L7z, %28, &/ FIC in-
dex TROEEVRIEEN/zY 2 VD H B, TRlostE
KE W EH L% FIC index OF/MEE L7z, B, &
/I FIC index =05 ZAMHMMEH, >05~=1.0 &Mk
H, >10~=20% A%, BXU>20%&EHMEHE L

»4)
- o

PEHIRESEH] A o MIC 1l N
HUMPESEA] A o MIC i
PEREESEH] B o MIC i
HOMEESEA] B o MIC i

FIC index =

2P L7256 0fEHR % Table 1 127”F . TEIC D&
HIVINR A L RPURHE (IPM, MEPM & %\ & PAPM)
EOHABEDLRIZBOT, WTh YA D 48 FkSHFlE

%, 1BRDSHIEM 278 L72o CPR L OfAADLET
(& 16 BRASHEVER, 30 BROSHINVER %2 /R L7225, AED
PEAS 3 MRAFAE L 720 FMOX Tid 45 BRAHTRIEM, 4 #ias
FIMPER, SBT/ABPC T 16 ¥kASHHIEVEH, 33 #kAH
MEHTH 5720 BB, WIFhOMAEDEDOYE LH;
PEHZRT L DI Hh o720 VCM DA, HIVINR A
L RPURSE & 1d 15~32 BROSHREH, 16~28 FRosH
YER AR L7225, ANEOKRDFLEL72. CPR Tl 1 HA
MIEMER, 36 BRAMINMPE 2R L7225, AZEEZRTHO
AS10 ¥k, HEPUEM 2R3 b AT 2 BRAEAE L 72 FMOX
TId 22 BRATHHIAER, 26 MROSHIIMER 2R L, 1 HRIEA
25 CTdh o720 SBT/ABPC TIIHTEMEMZRT L DI %
<, 26 BEOSHIIMER, 17 RASAZETH 0, FEPUEH %2R
T b DN 6 BRAFAFEL 720

2. MIC EOEEC X % i &I R

TEIC % 5\ 3 VCM & B-F 7 % 1 R P 3 2 iF 1
L 72125/ FIC index % 7”9 MIC il & S L, HR
® MIC fili & Helg U720 7272 L, /I FIC index A3 EAF
T HHE1ETE BB WA FITHEI NS X
9 el AE bEDO®w/ FIC index % A L?l (Figs. 1, 2,
Table 2),

1) IPM #FH

PfHI B @ TEIC @ MIC 613 <0.03~1 pg/mL (554
L TEIC HhEE > MIC fili (1~4 pg/mL) 12~ TH S

WIEPERNZ S 7 b L7zo VCM O34 T HphE: (2~

4 ug/mL) ZHATHHHIECIE VEM @ MIC fiid 013~
2ug/mLIZoAi L, S NMICEREMICS 7 b LADS
TEIC & 9 &5 %75‘/]\575‘0710 —7J7, IPM @ MIC fii %
HUMURE |2 e X C TEIC PF H I 1213 0.06~16 ug/mL,
VCM B IZ13<003~32 ug/mL £ 720, Wihd &
PANCZ 27 b L7ze MICw HO IEKTIE, TEIC iZpfH I
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Table 2. MICy of teicoplanin, vancomycin, and f-lactams alone or in combinations against 49 strains of methicillin-resistant Staphylococ-

cus aureus
MICoy ( ug/mL)
Antimicrobial teicoplanin + f-lactams vancomycin + f-lactams
agents teicoplanin B-lactams vancomycin B-lactams
alone? | combined” | a/b | alone? | combined” | c¢/d | alone? | combined” | a/b | alone? | combined? | c/d
IPM/CS 2 0.5 4 64 1 64 4 1 4 64 8 8
MEPM 4 0.5 8 64 4 16 4 2 2 32 8 4
PAPM/BP 2 0.5 4 32 2 16 4 1 4 32 8 4
CPR 2 1 2 64 16 4 4 2 2 64 32 2
FMOX 2 0.5 4 128 4 32 4 1 4 128 32 4
SBT/ABPC 2 1 3 32 16 2 4 4 1 32 32 1
IPM/CS; imipenem/cilastatin, MEPM; meropenem, PAPM/BP; panipenem/betamipron, CPR; cefpirome, FMOX; flomoxef, SBT/ABPC;
sulbactam/ampicillin
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003 013 051 2 4 8 163264128 003 013 051 2 4 8 163264128 003 013 051 2 4 8 1632 64128
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Fig. 1. Antibacterial activity of teicoplanin, vancomycin, carbapenems, and combinations against 49 strains of methicillin-re-

sistant Staphylococcus aureus.

Open circle; MIC of teicoplanin (TEIC), open square; MIC of vancomycin (VCM), open triangle; MIC of carbapenem, closed

circle; MIC of teicoplanin combined with carbapenem, closed square; MIC of vancomycin combined with carbapenem,

closed triangle; MIC of carbapenem combined with teicoplanin or vancomycin.

IPM; imipenem, MEPM; meropenem, PAPM; panipenem.

XD MICy i3 1/4 12, IPM IEHHHICE D 1/64 £ 22 1,
PERIC X D BRI R L7z — 7, VEM ZBEHIZ X D
MICy fililx 1/4, IPMIZPHHICE D 1/8 &5 720

2) MEPM ¥

B M B @ TEIC @ MIC fii 1% 0.13~1 pg/mL 2 53 A
L, TEIC Bt (05~4 ug/mL) (ZHATHS 225
PERNZ S 7 b L7z —77, MEPM @ MIC i3 Bl (2~

64 ug/mL) 12T TEIC #f K121 0.25~4 ug/mL
LMY 7 b L7ze MICk fECHET %5 &, TEIC
PRI & ) MICw fiild 1/8 12, MEPM i TEIC Bt 12
XD 1/16 L7420, HEAOPHA L. VEM IZPFHIC X
) MICw fifi 1Z 1/2 12, MEPM 3 VCEM B H 12 & b 1/4
Lol
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Fig. 2. Antibacterial activity of teicoplanin, vancomycin, penicillin, cephems, and combinations against 49 strains of

methicillin-resistant Staphylococcus aureus.

Open circle; MIC of teicoplanin (TEIC), open square; MIC of vancomycin (VCM), open triangle; MIC of penicillin or

cephem, closed circle; MIC of teicoplanin combined with penicillin or cephem, closed square; MIC of vancomycin com-

bined with penicillin or cephem, closed triangle; MIC of penicillin or cephem combined with teicoplanin or vancomycin.
CPR; cefpirome, FMOX; flomoxef, SBT/ABPC; sulbactam/ampicillin.

3) PAPM t oftH

PEHIED TEIC @ MIC fii (0.13~1 ug/mL) (& TEIC

HOphES (05~4 pg/mL) O Z AT S A2 gk
1237 F L7zo—77, PAPM @ MIC fii & TEIC fiffIC &
0BSIEMEMIZ Y 7 b L7ze MICw O i T3,
TEIC &P & D MICy f# 1% 1/4 12, PAPM i TEIC
PEHIC LD 1/16 £ 725720 VCM TIZBEAIIZ X Y MICy
fililx 1/412, PAPM i VCM BEFIIC L D 1/4 & %25 72,

4) CPR :oftH

B B TEIC @ MIC fili 1& TEIC MR 12 e~ T
PEMIZY 7 b L, %72 CPR @ MIC {13 TEIC BEHIIC &
DIEMEMIZ S 7+ L72o MICy i CH#$ % &, TEIC
EPFHIC X ) MICw filiid 1/2 12, CPR & TEIC ff 12 &
D 1/4&7%0, EHALLZz. VCM TIZPHHIZ X ) MICw
fililx 1/212, IPMIE VEM PERIIC L D 1/2 Lo 720

5) FMOX & oftH]

PEAIRE® TEIC @ MIC i (0.13~0.5 ug/mL) i& TEIC
HOphES (05~2 ug/mL) O Z IS~ TH S A gk
W27 b L7z —F, TEIC # ) L 72K ® FMOX @
MIC 1t (0.13~32 ug/mL) 1& FMOX HihR: (4~128 ug/
mL) £ &S PIBEMEMIZY 7 b Lze MICy it

BCIE, TEIC IEPEAIC & b MICw filiix 1/4 5, FMOX
& TEIC BEJHIZ XV 1/32, VCM T HIC X b 1/4,
FMOX (2 VCM BEICE 0 1/4 & %25 72,

6) SBT/ABPC & Off:H

PE K TEIC @ MIC fifi1& TEIC ¥k o Z 2 it
NTEMEMNC Y 7 b L7zo —77, VCM O34 Tl Hphis
EPEREED VCM @ MIC fE1x1Z & A EZALD R 220 726
72, SBT/ABPC ®» MIC fiiix TEIC 2Bt 3 % Z & 12
XV, SBT/ABPC Hlihg & ) BRI 7 F L7zAS,
VCM TRBEFHINC & 2 3 8I3/N & 2o 720 MICy IEO H#K
T, TEIC 3B & Y MICy fiiZ 1/2, SBT/ABPC
& TEIC BEHIC &L Y 1/2 & o720 —T, VEM IEHEH L
7284, & Bwid SBT/ABPC i VCM Z B L 72354
b MICw O ZALIZ 2o 720

m. £ =

MRSA A 13 e b HE R BENEPIED —DOTh %
A%, FAE R T A R ORI Ry 7 7 7 & —
B0, AEEFELRLTWIRRICH B, —T,
IR TIEBAE/NE IR BV TR T & 5 5 MRSA 3
\Z1X TEIC, VCM 3 X 0" ABK @ 33K 2% 5, L
L, #AERTRZOREMIC L) EHOKNEEZ 21X
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HIZEAELTBY, RARRBEIIRECELRL LY,

F 72D ) ZIHHRAERIZIIE RN 2 2 L H %L, Y
BBEPLEBR LIS WREDEEED A &5,

MRSA JEGIE DGR HER T 5 2 &A% v, HTMRSA
FEHE 2 T Do 72 1990 4ERIE Ld IS, bbb IUIARIEIC
xt LT FOM & FMOX Ot i CHER R % A2 L T
5%, BUETIEIURZ LR REIMFTE LV, 207
%, Bt MRSA FEAVNRBFEIR T H WIS & % - 2BEICB W
Th, L OMENRERSEORESLETH LA, B
ARTRECRENOB S SHHTE 2HREII R
$, B=9 7 % LRPRWESNH EN D, KR AAE
WICBWTIEEREEIRATH Y, FBERHEEICLE
BRI WENH L7720, ABK 7)) aXTF FRIUA
I VEM X E#HMEATRW 2012, ARICH L TE
53T ARNETH D, T TRENEFEELT,

PG 2 A 5 HIY THUMRSA & -5 7 % 2%
W Z T 57— AH% 6 MRSA 124 L Th$h
WCHRIEEZH LT 5 B-F 7 & KRR IE D —HBIC
EAAET %78, BT R & YU ERIZ I T & v,
LA L, Chang 5¥3F = 7 —FK— FFEI2k ), MRSA
WX LT VCM & IPM 2 PR L7284, 72 & 2 IPM it
PED MRSA TH->TdH VEM 2T A LI2X Y, #
B D% THEMEMDBAON S Z L 2D THE L
720 LISk, MRSA IZxF L CHMRSA #& -5 27 %
A RPUHE OO CHREEOM KA MET 2 L 9 12
otz bbb TIZ NICU IR o MRSA HIfiL i
BIEICBWTVCM & 53 ABK & B-7 7 ¥ & %t
W3 O P MRSALIRER B £ B IBICB W T
VCM & SBT/ABPC "ZB# L7222 L 2B L TV B8
(K55, L BN MRSA BB ik z ML Tw»
SBENDH D722, L2 OPHBEHBEOHHIZOWTHRE
o T&7, L L, NEEOIHHIZOMAEDLYE
&Y, HPERZEDHE L 20K %Z5| &7
BEbH A0, BRICHT 20002, BFH 3 2 385501
OB 2 BT IORE T A L EX D B, 2
T, DIbIUIH LR EE BT 5729102, 2003
AF 1 ISR C#IE & 7 5 72 TEIC & 58 -5 2
5 2RO PRI FAZ DT in vitro TR L7207
DR, TEIC L IR B-5 7 % 2 ZHHFE O B IE
VCM LRI B-F 7 & 2R E 2 FH L2546 XY
SENT-MIIMEHZRT e 2307, 22T, bhvb
E MRSA 123 LT, /NBHIE TP S N5 H v s %
2 RPURFE (IPM, MEPM, PAPM), t7 = 2 RPiK#E
(CPR, FMOX) » 5 Wiz~ =3) v ZHH#E (SBT/
ABPC) & TEIC & %\ i3 VCM & O BB FIZo W T,
Fxh—KR— FETHRE L, FROMGE LI LW
ERFEOW RIS O W TIRE % 17 > 72, TEIC O34, &
FIfitEk U 72 49 ¥k MRSA Tid, CPR ##H L72 1 # T
AEZRTHODH 72705, FhATirwdh b HE

PER R MIIIEM 2 7R U720 $ 72, TEIC & O BfH CTHIEME
ARBLNRT VD DIEA NSRRI LRTEEB L O
FMOX Tho7z0 B, WEIUWEHZRTHRIE D572,
—7 VCM O86, HIMER 2% 512 H 413 TEIC ©
BEIDLHOLNIAR W Ebh ol VCM Tl
AEEZRTHAEDEDL L, £72 CPR 5\ & SBT/
ABPC L OHFH TR Z R TRk D ZhETh 2 kb
B \E 6 HRAFTE L T\ /e SO B I 4 BE NICU T4
BEL 72 MRSA Z W72 D TH V), Stk tiisk <o
EN7z2 MRSA 2 V7235 I CRBEOEEI RO O
MEMERT D EWLETH S, 3 TIZ, TEIC H 5\ ik
VCM & B-7 7 ¥ ARBHEEOHIZOVWTIEL L D
WD 5 AT, MBS KR 5P1E TEIC & -5
75 ARPHEERBA L7205, VCM LB LD b
WHTEHA R T Ve v bivbh & AR O % W5
LCTW5b,—J, IME?1d VCM & %\ id TEIC & IPM,

PAPM & %\ iZ MEPM & O % F = /1 — KR — FEET
Mt L7z 24, VCM & TEIC TiRl3 & A LRI,
MolzlEL TS, LA L, llENEE% CrossE 7 &
MZZE R 7284 T TEIC @A VCM X v b M
BHRLT VI EZMERELTBY, WEHEOMYS %K%
LTWwb, TNOLOBEERIET 5 &, —#d MRSA
BRIZBWT VCM & B-F 7 & 2 R PUHSE & FEPufE A
ALNDH T LS, MRSA EYIEDHHEIZ VCM & B-
777 ARBHEOHHEZTIRETERVWEEZ LN
%o —Ji, TEIC TiX p-F 7 % 1 RPIH K & ORI
TEHIZRED 5T, £ OWHBTHEERZRTI LA
%\ 7212, SBT/ABPC, IPM % PAPM % &0 B-5 7
7 LRPIHIE L O 2 BT HMlifE2H 5 LG S h
T3 B=7 7 % KRR EIIEBMITH L=
) UREE S VN BICHA L, BES R ET S, L
mL, RV VRS YT EAPER L 72 MRSA T
&, B-F 27 Z LRMHEBERIZ DY 8y BHIRHAELIZKL
W72, PLEEAIER & {difF T & v —7J7, TEIC
X VCM i #l & e & B £ T & R & 17z GleNAc-
MurNAc-pentapeptide-pp-lipid 23R Y 75 X & 12| 3%
L 721%\Z pp-lipid % #EEET 5 & & b (2 BEAF ol 1 Al g B
RTF R7Y) I v ORERGGEIIBA NS 5 ]t %
fHEST 2 EvwbhTwb®, TEIC & -7 7 ¥ A RPLH
2T, PR EESHE KT 2070,
ZDANZALDRHITSHOBEE % 555, MEAN
BES IR DOVEH S22 5 TV B 72012, HILEED 4%
FCEAETLIEICLVEHTIOTERV N LEE R
TWwhe $72, TEIC A VCM & 1 & 2B e A
HRT ok, EHICFEL B-F 7 % LA RIURET D HH
BT IIERSEICERE D H 2 EARBE IR, Thb
DIFIFIE S HOBFTIRE L 25, —T5, EARBYRKIR
51X MRSA O %1% B-F 7 7 2 RPUHEDI AT
HZEIZX) VCM Wit & & 5 Wik, 374D H BIVR
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# (B-lactam antibiotic induced vancomycin-resistant
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FEH RSB C I3 AE 2 DR L 1 O A 5-H5h64T
ENTBY, EOICHERTOEMREHBRELERT
%L, SRR L7 TEIC & B~ 7 ¥ 13 L O I1EH
Minvitro LR L LI IR T ALN D iEb0 5
T\, LL, EBEMZ R SEPER RIS
TR OHMAE LI D% & S EHEBG TIEERTRE
T WEEZ TWwb, TEIC I3/NBICH % 248
BV Ern®, SBIEIPETEERZ T Tlde <, it
RICBIT2HENHTOTH L REPLE L 555,
TEIC & Hix @ -5 7 & K23 & O PR IZPT MRSA 175
OWEPIFECELENBEFETHLEEZ T
bo G1RIE T D invitro DEFEZ R THRIEL TWE 72
Wy,
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We investigated the combination effect of teicoplanin (TEIC) or vancomycin(VCM) and 6 B-lactams in vi-
tro using 49 strains of methicillin-resistant Staphylococcus aureus (MRSA) isolated from neonates who were ad-
mitted to the newborn intensive care unit. We combined TEIC with imipenem (IPM), meropenem (MEPM),
panipenem (PAPM), cefpirome (CPR), flomoxef (FMOX), or sulbactam (SBT) /ampicillin (ABPC). Synergis-
tic effects were noted in 16 to 48 strains. In particular, the combinations of TEIC and IPM, MEPM, PAPM, or
FMOX showed synergistic effects in many strains. Furthermore, 3 strains did not respond to the combina-
tion of TEIC and CPR; however, none of the strains exhibited antagonism. Combination with VCM and the
above -lactams produced synergistic effects in 1 to 32 strains. No changes were seen in 1 to 17 strains, and 2
to 6 strains exhibited antagonism. These results suggest that, when combined with the B-lactams tested,
TEIC exhibits more potent synergistic effects than VCM.



