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Methicillin-resistant Staphylococcus aureus (MRSA) Z%43 % vancomycin (VCM) &
Alactam AlOHAZIR, BLUNRNLHAREFEIC DWW T, in vitro BRI TRNL
r.
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MBBRETRL 0
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¥ CRSGHAERA S LBSOREYR (ERMKEER, postantibiotic effect [PAE])
iz, FA¥ 3 p-lactam FIMBEICHKFEL THWH L oDicxtL, HAT 2 VCM M 12 MIC JX
IRREC 2> THHEROMEIED oY, DLAICPHEBI T 2R %ERL /2. Auto-
simulation system Zf\>, bt bIPMEEEIC T VCM (0.25g, 0.5g, £hitlg) &
FMOX #*RIRrtA#K S L -84 b Rfkic, VCM0.25 g AR OERMBEERAB Lo L b
BRI RRERL 20
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ESROME X, Z2HETHL Y TULHAMROEL O bEIDONZ bDOTIREL, KAR
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&%, BEOWTHEOMBMBEIN IS ELEETS
Huw, #27T, 4@, MRSABREICN LT, HEA,
BIURLMEOAD»S, VCM L HAMMH 2 L8P
Hanz f-lactam F g L D b, TRAOHAZERZ S
VSRR HAREE (BeRsk, #SHF) con
T, in vitro KRR TR L 72,
. #EELUFE

1. {HF3EA

Vancomycin (VCM, HEFEMEMKAEH), cefo-
tiam (CTM, EHEXHITRKENEH), cefmetazole
(CMZ, =3#R&M), flomoxef (FMOX, HEF#
B Rk S 4), imipenem (IPM, FHMNEHKR S
#) OHEDHES»REREER VI,

2. (ERAR

HRERFEREIC & 2RBHUREICIIBET 4 X2
HEM-N (=y A1) %, MEBHEERRECL &
SHRE L > I BHHE TR IIREMEHER 7
143y (=yRA4) %, £, £HENECILEE
Kighh (=v 24) #HwI,

3. A

VCM & &8 g-lactam #| D checker board iz &
SRR ORIICIIEEK M SS R E AV, %
7z, SERAERBRICIX, &M L-lactam izt ¥ 3
HEEOR YL % 2 &%k (MRSA TW 39, TW63) %*
Bwiz,

4. EFIRZHEIE

Bk B MRSA 55 ##kic DT, VCM B X U%&
f& g-lactam # (CTM, CMZ, FMOX, % 7:ix IPM)
DEIEF, 6T VCM L &8 g-lactam #H|D 2 3
KiptR OB/ FEEHILBE (MIC) 2, AX{%E
REP oL Y | BRRXERFEREZCTHEL
Teo 722U, FHI#E X, VCM: 32~0.015 zg/ml,
B-lactam #l: 1,024~0.5 ug/ml ® 2 fEHFRE (12 %
§)) L7z, %72, VCM & &8 S-lactam D
ZhR 12, checker board &z TiTvy, TRORE D
minimal fractional concentration index (min. FIC
index) %X®, =0.5%#%, >0.51~=1%H#
m, >2<%7BE, 2>HEHRFEAEL, HELL,

FIC index

_ (VCM + g-lactam #|) ® VCM & MIC
VCM @ MIC

4 (VCM + B-lactam #I) © FMOX o MIC

B-lactam &l MIC
28, FEKHEERCHERAL 2EHEKIIOWT
1%, BRERAIER741 3y 2Bu-MEEEEREC
&% MIC, min. FIC index ¥ hb® THIEL 720 ¥

7z, EQBOEMER I, 1~3Xx10°cfu/ml E L7,

5. —EMERFIEAROHRAMNR

(1) EEWEFMEDEVIZ & HHBEYROLE

(a) JMEM

MRSA TW 39, TW 63 D 2 Btk £ ThE2E
HERA74 3 THIERL, SBONEMOER %
10%cfu/ml e K > WMEL, EEMIC TR EREL
BRBEEIBELIVCM B L UEMS-lactam#H
(CTM, CMZ, FMOX, %7:i21PM) %», MH{ER
¥ 2 RAIERSOAERL 1ok, 3TCIZTIRE S
R, ERNCEENREMEL . 2 XFIBRKFD
X% mE iz, DVCM (1/4 MIC) + 8 -lactam (1/8,
1/4, 1/2, 2 MIC), @VCM (1/4,1/2,1, 4 MIC)+58
-lactam (1/4MIC) &, W¥hdr—FDOREDO A%
ZlLa€, ThehOXENMEL G BIERARORENE
A2t ERCO>VLTRN L, kB, HRH2HE
¥icxrtd 5 BES D MIC i3, REEEEREICTH
ELERAV, £/, SERWMEIR, HEERLE
HE RO EREHIEREICTITo 12,

(b) postantibiotic effect (PAE)

2 Ekkic L T, VCM B X *& % S-lactam
# (CTM, CMZ, FMOX, % 7-ixIPM) % 2K,
BBERA & 7213 2 EXIRRFOFAER L -5, 0.22um
membrene filter (Millipore, SLGS 0250 S ®) %K
WTHER, FREEISHCTIRGRT S EiCX
DR EBREL, B ERAGLRLERERSLS
TR I st B L 7o, SRR R CHE
L, Craig 5O F&E 2L > TPAE 2 kKo,
%70, 2 XKHIGERERARFOEARE X, OVCM (1/2
MIC) +8-lactam (1/2, 1, 4 MIC), @VCM (1/2,
1, 8 MIC) +8-lactam (1/2MIC) &, w§hd»—%h
DERMEOA»2TLEE, TREThOEFBES,
$tREEEREOPAE KB L IR TRB DL TRIL
1zo ¥, BEHEBEROERE, JEE, BIUVERH
HEEIX5. (1) (@) LEKOFETIT- .

(2) EBREFORVIC X 26tAROHE

(a) MEER

2 &kicx LT, VCM (1/2 MIC), FMOX
(1/2MIC), %7zizt binh@BEL L THFELD 3 -
BETH2 VCM (20 ug/ml), FMOX (60 pg/ml) %
#heh, OVCM 2 BefI%ITEA, @FMOX 2 Fifd
SITVER, GRIBSSHAERD 3 LB OBtRMEFICT
AL, *OROLENEERINCHEL, SHRRF
SREFEACBLRTEEBCO VTR LT, £7
MRSA TW 63 izt LT VCM % 71k FMOX DT
SR | B, 2BFAS, B XU 4RI ELE R
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SOBREERITOVTORN L, 28, HANED
s, L BIUVEWHBREEIZRS (1) (a)
RO FETITo 72

(b) PAE

#H2EKII LT, VCM (1MIC), FMOX (1
MIC) % 7%, VCM (20 ug/ml), FMOX (60 ug/
m) ¥ h¥h, OVCM 2 E B, %1
FMOX 2 RefifEH, @FMOX 2 B$MI{ERA, Bt
VCM 2 BERfE A, @2 RsfRIRSBERAMEA D3 L &0
OEFIC TERZERA I, HRIEEN 2122 ¥ %
L LBROEEMEREFNCHIEL, EREFE
PAERBIIRTEB\MI DWW TN LN, kB, #H
BROERE, A¥E, SEBHAESE, 8L UPAE
OHEZEZIR, 5. (1) (b) LREROAETT- 1.

6. b MIPRERIEORKAIERROHAMR

In vitro auto-simulation system §'® iz T, t b
mEEEET VCM B X U FMOX % 85 £ 7- 136t
AREL, BRNCERBEAIE TSI LIk DHiHE
HRERNL 7. HEHROHE L, B2 HLUETX
DEEHTH S, A. max. kill. down (BALEEHK
#4), B. recovery time (3EH|{EFBAABF D4 BEK
b ¥ AEEE, EI{ERFM), C. suppressive area (3§
AIEFBRLARF O E BB T MH S h T - EHOH
B, %) o3 \ERHEEL L9, 28, &K
ERICH W VCM 8 X U FMOX o 1 B Aigss
ot M AE simulation curve i3, AFBEL D
3}23)7:17—19)0

(1) VCM 052 D&\ X 2 HARIR DLLE

FH2@EKIcL T, VCM 8 X U FMOX % 18

MR O b M RERRRIC T, M5
REMRHARSES LB OEE R 2 BN ICHIE L
Teo %7, ®OBE, FMOX O 5R%—5 (TW 39
1g TW63:2g) 2L, VCM % 1g, 0.5g, 0.25g &
TlhagdLickd, VCM O S EBEHHALRD
BLIRTERICOLTRN L, 28, EREROKY
B, P%E, BLUEFEBRIEREIXS. (1) (a) &
FROFETITH e

(2) HSMEFOE T L 2 HAMROLLE

5/ 2 WKkt LT, VCM (0.5g) ¥ & UF FMOX
(TW39:1g TW63:2g) % 1 B¥MAMMEROE b
meREMET, OVCM2RMETHARSE, @
FMOX 2 RIEITHARE, ORRMARED3 L
BYOBEFICTREL, HAEFSHERCE L2
THRBICODLTRA L, 28, HHABEBOEEE,
e, BLUEHEERAEERIRS. (1) (a) LRKD
H&ETIT- 12,

II. #% R

1. FIC index i & 2 #tRARIRD¥IE

PR 5 BE MRSA 55 B#kic >\ T, VCM L& 6
-lactam #|D min. FIC index %K 7-#5% % Table
1iZRL%, VCM i3, W Fh oD g-lactam H| & D Hf
RicBwTb, FBHERAE2EDT, 85% LU LDOEKS
0.5LATE, ELI-HHRAMRERL, &£/, Table
IR & o 7208, VCM % g-lactam H| o MIC
iz & 3 FIC index FO#HARDOERED Sk
»olz. EEBRIEERICHEAL 7 2 EkOERFH
FRELR S VICHBREBSREC LD RH - MIC B
& ¥ min. FIC index O #& & % Table2 i 55 L 72,

Table 1. Distribution of minimal FIC index by vancomycin/g-lactam
combination against 55 MRSA strains

Range of minimal Number of strains
FIC index CTM/VCM CMZ/VCM FMOX/VCM IPM/VCM

£0.125 2 0 0 1
0.126—0.250 38 24 31 34
0.251—0.500 13 10 22 16
0.501—1.000 7 2 4
1.001—2.000 0 0 0 0
22.001 0 0 0

Total 55 55 55 55

MRSA: methicillin-resistant Staphylococcus aureus

VCM; vancomycin, CTM;cefotiam, CMZ;cefmetazole, FMOX;flomoxef, IPM ;imipenem.
Range of MIC (zg/ml): VCM 0.25~2, CTM 8~1,024<,CMZ 4~1, 024, FMOX 4~512, IPM 1~256.
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VCMOMICIE, MAKRELVEETH- et 6-
lactam ¥ MIC 8 & 1* VCM & &M #-lactam ¥|D
min. FIC index i3, MBBAEAR %MK EARAMR
BEIHEAR 2~4 (ER WM ERL 7,

2. —ERERFERBFOHAYR

(1) RAEEREDRIC & 2 HAMRO L

(a) HHER

R 2 Wiskicxt LT, VCM % 724k B-lactam #|o
WFRL—HFOREEELESETHIED1/4MIC ¢
EIRS Gt RPER L 7S 0 6 BMtk O BB /ER % Pigs.
1, 212R U T, 2 KK A (E FIBE 12 B/ BIRS Iz 1
xR, ENrBRWEEAERLIH, AT 5 B-lactam

Table 2. MICs and minimal FIC indices of vancomycin and 4 #-lactams against 2 MRSA strains

MRSA TW 39 MRSA TW 63

Antimicrobials MIC (ug/ml) min. FIC index*® MIC (ug/ml) min. FIC index*

A B A B A B A B

VCM 1 1 - - 2 2 - -
CTM 256 64 0.50 0.375 1,024 256 0.375 0.313
CMZ 128 32 0.75 0.5 256 128 0.50 0.50
FMOX 64 32 0.50 0.375 256 128 0.50 0.25
IPM 64 16 0.625 0.25 128 64 0.50 0.375

A: microdilution broth method, B: agar dilution method.

MRSA: methicillin-resistant Staphylococcus aureus

VCM ;vancomycin, CTM ;cefotiam, CMZ;cefmetazole, FMOX;flomoxef, IPM ;imipenem.
* Minimal FIC index means vancomycin/8-lactam combination.
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Fig. 1. Bactericidal activites of vancomycin and 4 8-lactams (1/4
MIC) alone and in simultaneous combination against 2 MRSA

strains.
Exposure time: 6 h

MRSA: methicillin-resistant Staphylococcus aureus
VCM; vancomycin, CTM; cefotiam, CMZ; cefmetazole,
FMOX; flomoxef, IPM; imipenem.

[: g-lactam, @: VCM + 8-lactam
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Fig. 2. Bactericidal activites of vancomycin (1/4 MIC) and 4 8-
lactams alone and in simultaneous combination against 2 MRSA

strains.
Exposure time: 6 h

MRSA: methicillin-resistant Staphylococcus aureus
VCM; vancomycin, CTM; cefotiam, CMZ; cefmetazole,
FMOX, flomoxef, IPM; imipenem.

B: VCM, (1: B-lactam, &: VCM + g-lactam

FloME%® 1/8, 1/4, 1/2, 2MIC L XL S ¥ I:BE
(Fig. 1), B-lactam FIBEHMEICZ B IZLd- T,
BEEROHBELED-DIzHL, AT 5 VCM D
WE*1/4, 1/2, sAMIC L E LS ¥ HE (Fig.2)
Tit, BRICX D BPDERD 54, VCM BE K
FLIBEEROMEIZD ST, L5 VCM 2
MICU L, BRE k2 IcLld-> THBT 2R
ERL T,

(b) PAE

{5/ 2 Ekkicxn LT, VCM % 7-i3 B-lactam #| D
WFhh—HFOMEEZEL S TMAD1/2MIC &
2IERIRIBER/ER L 7238 & @ PAE % Figs. 3, 41
wUL7z, BT 2 B-lactam FIOMEE % 1/2, 4 MIC
¥ s ¢ 7-384 0 PAE (Fig.3) i3, S-lactam #|
DMEIEFELTERL S, AT 2% VCM ORE
21/2, 1, SMIC L L& ¥ 2384 (Fig.4) T3,
BEFHORKE L AKIC, VCM S MICAE, &
B3z L3> TPAE Bt L 3G A%
B O N

(2) ERNEFEDRWIC & 2 BERA%IR DB

(a) sosfER

A 2 @kt LT, VCM1/2MIC, FMOX1/2

MIC, ¥7-idt O MEELLTHFLELS 2MET
b 3 VCM (20 ug/ml), FMOX (60 xg/ml) % 3 &
BYOHRAEFCTERSRBAOREHBR%E
Fig.5 TR L7z LFhO##kS 2 EHIRE6tHER
FHCERM T Y - L b o REERAERL, Bhk
SRR ETD =D L, VCM &ToEEERRD
BEEAIRL - L L, FAZKERMTIZ FMOX
BIMERARROBRBEER L VFLERTSEBD SN,
¥ 7z, FMOX &fTHtRfERBF OB EEA X, VCM
1/2 MIC, FMOX 1/2 MIC £ B (Fig.5- A) T i,
FIREOHAIERRF & 12 IRAS OREEMERL L, M
M E R HRL - VCM (20 ug/ml), FMOX (60
ug/ml) EADOBE (Fig.5-B), FMOX $M/EH T
LRERRLBED Sh 3 MRSA TW 39 ¢, RS
FARLRAIZL L RPCENREERERL DK
L, FMOX BisifER CRERR B %2> MRSA
TW 63 T}, BAOLBREERAETES RPN, ¥z,
Fig.6 =¥+ & 5, MRSA TW63 izt L T VCM
¥ 7213 FMOX & fTRifI %2 1, 2, 4R L B L& &
1BE, 2RALBRET ZRAL S OREER, T
NORME L b IZRAZTH -1,
(b) PAE
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Fig.3. Postantibiotic effects (PAEs) of vancomycin (1/2

MIC) and 4 8-lactams alone and in simultaneous combina-

tion against 2 MRSA strains.

Exposure time: 2 h

MRSA: methicillin-resistant Staphylococcus aureus

VCM; vancomycin, CTM, cefotiam, CMZ; cefmetazole,

FMOX; flomoxef, IPM; imipenem.

B: VCM, [: B-lactam, A: VCM + g#-lactam

MRSA TW 39
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Fig. 4. Postantibiotic effects (PAEs) of vancomycin and 4 g
-lactams (1/2 MIC) alone and in simultaneous combina-
tion against 2 MRSA strains.

Exposure time: 2 h

MRSA: methicillin-resistant Staphylococcus aureus
VCM, vancomycin, CTM; cefotiam, CMZ; cefmetazole,
FMOX; flomoxef, IPM; imipenem.

W: VCM, [J: g-lactam, AA: VCM + B-lactam
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Fig.5. Bactericidal activities of vancomycin and
flomoxef alone and in combination against 2
MRSA strains.

MRSA: methicillin - resistant  Staphylococcus
aureus

VCM; vancomycin, FMOX; flomoxef.
—:control, (J: VCM, O: FMOX, l: VCM »
FMOX, @: FMOX ;2 VCM, A: VCM-FMOX

M 2 @k LT, VCM (1 MIC), FMOX (1
MIC), 2712k Plh@BEL LTHEEL S 2BET
H % VCM (20 ug/ml), FMOX (60 ug/ml) %, 3
EBDDRFCC2RMEMAERIEEDPAE %
Fig.71wR® L %, VCM (1 MIC), FMOX (1 MIC)
EATI, EHRICE D ELDEIRDH B8, FMOX %
TERRFIC PAEDS b 5 L b ER L -0zt L, M
BEEZEEL 72 VCM (20 ug/ml), FMOX (60 ug/
ml) ¥EA B D PAE i3, FMOX # ff1 T i3 PAE 2813
EAERD >hicvs MRSA TW 63 T3, RIREHEA
ERARIZ BV TH, FMOX &fTERARF L AZ 0K R
Eole, ¥, VCM EITERBE® PAE 3o 2
EBY DBEIcH~EL, ¥ic MRSA TW63 Tid,
VCM (1 MIC), FMOX (1 MIC) & A ic T FMOX
BBERRF E 0 @+ 2EA %2R L 1,
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Fig. 6. Bactericidal activities of vancomycin and
flomoxef alone and in alternating combination
against MRSA TW 63.

MRSA: methicillin - resistant  Staphylococcus
aureus

VCM; vancomycin, FMOX; flomoxef.
—:control, (0: VCM, O: FMOX, B: VCM —
FMOX, @: FMOX —» VCM

BlE, (@) (b) &b, VCM, FMOX D #tHEEAT
X, FMOX & EmtE#kic N LU T ik FMOX %176t
Y L < iZFEFGEAREIC, FMOX BB L
T iZFIRGFRREIC N BRI R S STz,

3. b MOFBREEEORAERREOHERR

(1) VCM 052 0:R\IC & 2 AR DOHE

In vitro auto-simulation system % F\C, {2
EHRICH LT, FMOX o5& %—%E (TW39:1g,
TWe63:2g) L, VCM %#0.25g, 0.5g, 1g £ &
{bs¥, |BFMATREEROE b b EEBHHE C 8 h
BE ¥ - RIBHEARES L B8 ORBNEERETL
726 I [FARHAIREROTELROIE 3 HE O
R*% Figs.9, 0iZRLT, 2R EFNOBEOE M
8 ¥ simulation curve i Fig. 8 I RT EBD T°H
%, 2EAARE R, ThFhoBEMEEICH~,
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Fig. 7. Postantibiotic effects (PAEs) of vancomycin
and flomoxef alone and in combination against 2

MRSA strains.
Exposure time: 2 h

MRSA: methicillin-resistant Staphylococcus aureus
VCM; vancomycin, FMOX; flomoxef.
H: VCM, O0: FMOX, &: VCM +FMOX
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Fig.8. Simulated concentration-time curves in
human serum for vancomycin and flomoxef
with 1 h-intravenous drip infusion.

VCM; vancomycin, FMOX; flomoxef.
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40
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oVCM Ig 3.8 32.8 97.2
AVCM 0.53]+FMOX 4.2 30.5 91.2
8 VCM 0.25¢ lg 4.9 24.2 78.0

Fig.9. Antimicrobial activities of vancomycin
and flomoxef 1g alone and in simultaneous
combination with 1 h-intravenous drip infu-
sion against MRSA TW 39 in auto-simulation
system.

MRSA: methicillin - resistant  Staphylococcus
aureus

VCM; vancomycin, FMOX; flomoxef.
—:control, ——:FMOX 1g, O:VCM 1g,
A:VCM 0.5g, (0: VCM 0.25g, @:VCM 1
g+FMOX 1g, A:VCM 0.5g+FMOX 1¢g,
M:VCM 0.25g+FMOX 1¢g
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AVCM 0.5g ]+FMOX 3.7 25.0 63.9
mVCM 0.25¢ 2g 4.3 21.8 61.1

Fig.10. Antimicrobial activities of vancomycin
and flomoxef 2 g alone and in simultaneous
combination with 1 h-intravenous drip infu-
sion against MRSA TW 63 in auto-simulation
system.

MRSA: methicillin - resistant  Staphylococcus
aureus

VCM,; vancomycin, FMOX; flomoxef.
—:control, ——:FMOX 2g, O:VCM 1g,
A:VCM 0.5g, (0: VCM 0.25g, @:VCM 1
g+FMOX2g, aA:VCM 0.5g+FMOX 2g,
W:VCM 0.25g+FMOX 2¢
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301 -==-FMOX 2g(Crnex89.7ug/ml) |
—-=FMOX 1g (Crex45.3ug/ml)

—
o
o

Concn of FMOX (ug/ml)

Concn of VCM (kg/mil)

Time (h)

Fig.11. Simulated concentration-time curves in
human serum for vancomycin and flomoxef
with 1 h-intravenous drip infusion.

VCM; vancomycin, FMOX; flomoxef.

+ok MRSA TW 39

+1

=4

a4 LOglo Cfu/ml
|

-5k 1 Il 1
10 20 30
Time (h)
Max. kill Recovery Suppressive
down time area
(—4Log), cfu/ml) (h) (—4Logy, cfu/mi+h)
aovCcM 3.0 19.8 45.5
_o_fli/I_O_X 2.7 11.0 15.2
= VCM-FMOX 3.4 23.8 61.6
& FMOX-VCM 4.6 31.7 105.5
A VCM-FMOX 4.2 30.5 91.2

Fig.12. Antimicrobial activities of vancomycin
0.5 g and flomoxef 1 g alone and in combina-
tion with 1 h-intravenous drip infusion against
MRSA TW 39 in auto-simulation system.
MRSA: methicillin - resistant  Staphylococcus
aureus
VCM; vancomycin, FMOX; flomoxef.
—:control, (1: VCM 0.5g, O:FMOX 1g, I:
VCM 0.5g5;7 FMOX 1g, @:FMOX 1g3
VCM 0.5g, A:VCM 0.5g*FMOX 1¢g
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o FMOX-VCM 3.1 24.0 50.5
AVCM-FMOX 3.7 25.0 63.9

Fig. 13. Antimicrobial activities of vancomycin
0.5 g and flomoxef 2 g alone and in combina-
tion with 1 h-intravenous drip infusion against
MRSA TW 63 in auto-simulation system.
MRSA: methicillin - resistant  Staphylococcus
aureus
VCM; vancomycin, FMOX; flomoxef.
—:control, [(J: VCM 0.5g, O: FMOX 2g, I:
VCM 0.5g ;2 FMOX 2g, @:FMOX 2g3
VCM 0.5g, A: VCM 0.5g°FMOX 2¢
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Combination effect of vancomycin and 8-lactam against methicillin-resistant
Staphylococcus aureus: In vitro experimental study on dosing regimen

Hiromi Hasegawa, Tadako Enari, Yusuke Shibata,
Ken Kikuchi, Kyoichi Totsuka and Kihachiro Shimizu
Central Clinical Laboratory, Tokyo Women's Medical College, 8-1 Kawadacho
Shinjuku-ku, Tokyo 162, Japan

This experiment was designed to study the combination effect and optical dosing regimen of
vancomycin (VCM) and g-lactam against methicillin-resistant Staphylococcus aureus (MRSA) in
vitro. Checkerboard studies of VCM and g-lactam (cefotiam: CTM, cefmetazole: CMZ, flomoxef:
FMOX, or imipenem:IPM) against 55 clinically isolated MRSA strains revealed synergistic or
additive effects. At constant drug concentrations, the combination effect of VCM and g-lactam,
determined by bactericidal activity and postantibiotic effect (PAE), was potentiated when the
concentration of 8-lactam was increased. On the other hand, it was unchanged or weakened when
the VCM concentration was increased. Furthermore, when VCM exposure preceded S8-lactam
exposure, the combination effect was weakened, as compared with exposing the organism to the 8
-lactam first. At simulated human serum concentrations of VCM and FMOX, the combination
effect, determined by max. kill. down, recovery time, and suppressive, area, showed results
similar to those described above in term of dose and order. These findings suggest that in applying
combination therapy with VCM and g-lactam to MRSA infections, effectiveness may be diminished
if the VCM dose is increased or VCM is administered before the g-lactam.



