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MRSA 123649 % cefotiam/vancomycin, cefotiam/arbekacin 3 & OF

minocycline/vancomycin ® in vitro Bt FHZIR
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MRSA 88 #2393 % cefotiam (CTM)/ vancomycin (VCM), CTM/arbekacin (ABK) ¥ X U
minocycline (MINO)/VCM @ in vitro BtRZIE % 1.25 A FRRFI 2 Hv 72 checkerboard B2 & Y #ll
%L, MIC, MBC, fractional inhibitory concentration index (FIC index) 3 X U¥ fractional bacteri-
cidal concentration index (FBC index) # H##E} L7z, CTM/ABK B & U* CTM/VCM DM AH b4
TREZENRZEN 50 BLU 14 % O¥IZH L FIC index =0.50 DHESRBAD SN, R OKIIHLT
RIXTHNMBRPZD SN 72, HFHARREDROBEL LT 12 EHRICWE L2 FBC
index IZBWVTH, MHlAFGHLEEDICEL LTHMBENBDONz, & 51T, CTM MFBERICK
3 By RIMER T RE 2 B Td % CTM 8 ug/ml FZE T TId, ABK XU VCM 0 MIC A< 8%) MIC
EDZEhEh 8~83 % (F¥ 39 %) BLU 30~83 % (F¥ 58 %) TTETFLZ, —4,
MINO/VCM DM AEHLETIX 39 % D¥IZH L 2.00<FIC index DIEHAZD SR, F7-, FBC
index TIEXFXTO#Kk (124) IHLTHENRZRL, MINO OHHIZX Y VCM OREH1BHFH S his,
BEDZ E X DH MRSAHLAETH % ABK 5\ i3 VCM & CTM & OB EIIEREETREIC
BUISEMEROBRRRLMEEBITORRLHAICEIT S MRSA BREPFEDBRBEL LTHHTH 5 WH
BRIz, T/, MRSA BRYSEICH LT VCM & MINO O HIIBHRITARELEZ SRz,
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MRSA 128 LHAITHBHRSPHFTEINEERL LT
¥, vancomycin (VCM), arbekacin (ABK), minocy-
cline (MINO) % EXZEIFH5h b, VCM ik 1991 FEIZHE
L LTRBESNTLUR MRSA RESEIZN T 54 1 BINK
ELTHREDSISNTEY, BIEE T VCM i2xtd 2 tEek
BEEShTwiwy, LaLl, VCM BX U ABK 3H&EK
RO OEREETREEERATIHEAGICIRERON
B, BERHOERB L CMPBENELR L, MO0EEM
VEY ThHb, —F, MINO IZBIERIZD 2w ATtk
e AEEEZ-TWw5h, 51, Hi MRSA HEEBHIT
DBFIIBVTIE, BEBEE~NORBEEBTHEOBE,
7o LENREEDOBBEAREE X UCRRRASR 2 EOMED
bbho TORD, BETRINSORBEROHFRABEICHL
HRHEAOMAE DY, BBEREROEABRLL, HA
DL MBI TS,

4 |, MRSA (23 3 % cefotiam (CTM)/VCM,
CTM/ABK B & ¥ MINO/VCM @ in vitro BfH%IE %
checkerboard #ICE W HIEL, BKIEHICHEH2AR%E
7DTHET 5o

I. HEBLVHE

1. Bl

YIEMAMREEICHE VT 1992 4 8 A» S 1993 4
12 AE TOMIZ7EES 7z MRSA 88 Bk & V72
2. BFRAMEMNERA~A 707 — FOER
BRI R ER~4 2271 — bid checkerboard #
WCREVERBHMEEWICEREZRELBALL. T4bb,
cation-adjusted Mueller-Hinton broth (MH 71 X)
2 VCM, ABK K2V TIIHHMRZ I DFLIRL
HILEHMEL, SHCHEY Lz 1.25 BARRY
%, CTM B XU MINO IZ2oWTIXfEREY © 2 1EH
REFEH, 207 L — P 2ERL,
3. Invitro BERZI R A E B:
1) MIC B X U FIC index O #lE
rigrA 707 — MIBRREFEER 10° CFU/ml
W 2L, 35C, 24 BREEE, REOFELE
B2LYEH MIC E2HE L. X512, MREEHFET
KBLWTHOREEZ2ZEMIEL T 344 DR/NEE
Z OB MIC & ¥E L7z %72, FIC index 3T
DOFERICE KD,
#HKH A OB AR MIC f# 4 B O HEE MIC 1
HH) A »HH MIC f# K| B o B MIC fE
%3, FIC index DA< 0.50 % HFXE, 0.50 <

* KBiHFRE 7 ILH o 2-15
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H =1.00 ZHMEE, 1.00< 55 =2.00 N
2.00< &HHE L7,

2) MBC 3 & U FBC index Dl E

FIC index ZME L7z 88 ¥ktha7 75— ¥R,
m N, I BE/RL72%& 3 8, &t 12 tkasE LT
MBC 3 & UF FBC index DHIE % 4T - 7=,

FIC index DPIEH“~A 707 L — b & +4010 g
L, &7z VEDHE 1 4] 2R MH £XK 128586
Lo ZD%, 35T, 24 BHEELRBTOZD LN
WiR/MNREE (99.9 % FHIL#BE) % MBC L¥E L7,
¥ 7, FBC index XL TORIZE Wk, Z0¥HE 1L
FIC index (ZH#EHLL 7=,

EH A OB MBC i~ %4 B O ik MBC &
EH A DEH| MBC f# #H B OHHF MBC f#
3) CTM (8ug/ml) HHETFIZHBF S VCM B L ¥

ABK @ MIC K TR0}

CTM #lR A s i 4% 5B IS b8 RE & LT 3 BRI
R RE L IREE (Bug/ml) VLT HHED VCM B X
" ABK DBt MIC fli% ki L7 checkerboard (=
IOHEL, UToRickh) MICIKTEE2EH L7,

B F B MIC 1

MIC K F¥ = WA MIC [ % 100

8B, SHERLZFAHRUEA I 707l —

FOBEREWHENAN BRI R2SBL
(£ excluded TRT),
II. #

1. MIC B & U FIC index

Table 1 (2 MRSA (23§ % & HiH 0 MIC 54 %
L7z CTM & 8~1,024 ug/ml LHEIE 3 D5
fizRL7:, VCM 3 &#% D MIC 25 0.5~2.0
ug/ml DHEPHATH h. iEKITED Shidh -7,
—7, ABK, MINO TWZZhZFh 17, 34 % DI
HaERL:,

EH A EHED FIC index 537 % Table 2 (2R L7,
CTM/ABK B & U CTM/VCM DA EHETIZTRT
DB L THED 2V IZHEMBENEZD SN, F
D THERNREZ R L2k CTM/ABK T 50 %,
CTM/VCM T 14 % TdHh->72e —F%, MINO/NCM ®
HMABGDLETIE 39 % DRICBVWTHRAAD SR,
48 % HAM, 13 % BHMFIRTH - 72,

19 FIC index #HET 5 L, CTM/ABK DM AL
HET 0501 &b s bEMERL, CTM/VCM B &
O VCM/MINO 23 ZhZh 0.628, 1.625 Td - 720

2. MBC 3 & U FBC index

Table 3 IZ&HHEFED MIC & MBC D% %R L7,
CTM, ABK BX U VCM 34# (12 B) 2L T
MBC = 4 MIC Td -7z VCM % 67 % D5 MBC

£

Table 1. Distribution of MIC against MRSA
ug /ml <2 4 8 16 32 64 128 256 512 1,024 >1,024
Cefotiam 2 7 5 3 10 22 11 28
ug/ml 0.6 0.8 1 1.2 1.6 2 2.4 3.2 4 8 216
Arbekacin 2 1 2 7 4 6 5 11 11 24 15
ug/ml 025 | 03 | 04 |05 |06 ] 08| 1 | 12 ] 16 2
Vancomycin 2 20 26 21 16 2 1
ug /ml 0.06 | 0.13 | 025 | 0.5 1 2 4 8 16 32
Minocycline 1 13 25 2 6 2 3 6 19 11
Number of isolates
Table 2. Distribution of FIC index
Number of isolates, (%)
> .00=
Combination FIC index 2.00= 1.00 0.50= Range Mean
FIC index FIC index . Excluded*
>2.00 FIC index
>1.00 >0.50
CTM/ABK s — 29 (50) 29 (50) 30 0.113~0.958 0.501
CTM/VCM — — 76 (86) 12 (14) — 0.383~0.849 0.628
VCM/MINO 34 (39) 42 (48) 11 (13) — 1 0.506~>2.00 | 1.625

*out of assay range in this study
CTM: cefotiam, ABK: arbekacin, VCM: vancomycin, MINO: minocycline



592

HAGCZREY K

AUG. 1996

Table 3. Comparison of MIC and MBC

Antibiotic MBC=MIC | MBC=2 MIC MBC=4 MIC | MBC>4 MIC | Excluded*
Cefotiam 4 (33) 5 (42) 3 (25) - -
Arbekacin 2 (22) 6 (67) 1 (11) — 3
Vancomycin 8 (67) 4 (33) — - -
Minocycline — — — 9 (100) 3
Number of isolates, (%)
*out of assay range in this study
Table 4. Distribution of FBC index
Number of isolates
Combination FBC index 2.00= 1.00= 0.50= Range Mean
FBC index FBC index . Excluded*
>2.00 FBC index
>1.00 >0.50
CTM/ABK — 1 3 1 7 0.281~1.083 0.727
CTM/VCM — — 11 1 — 0.402~0.835 0.624
VCM/MINO 12 — — — — >2.00 >2.00
out of assay range in this study
CTM: cefotiam, ABK: arbekacin, VCM: vancomycin, MINO: minocycline
=MIC T&» Y, CTM, ABK Tix MBC=2 MIC %R 25
L7bkA -k b % C ERER 42, 67 % Th o1 B CTMI/ABK
- 2 > ’ ° 2 /o 2 74 CTMVCM
—7, MINO ® MBC iZ3TXTO#KIIZH LT 32 ug/ml 20 %
PLETHY, MBC i 4 5 MIC L 0 S5E% R L7 4
FBC index # It (Table 4) 35 &, FBC index < <15 % % é
0.50 DHIFER R A 5h7z#iE CTM/ABK T 5 ¥k s
1 #k, CTM/VCM Tit 12 #kh 1 BkTh -7z, 172, £ 109
CTM/ABK, CTM/VCM DO#lA&hH+ETid 2.00<FBC 2
index DIEILIIRD LN h 57225, VCM/MINO Tit 51
12 RFRTITBWTHER AR L 720
0 0-1011-20 21-3031-4041-5051-6061-7071-8081-9081-100

3. CTM (8ug/ml) fFIETFIIBITSH ABK BL U
VCM » MIC & F O #at

CTM 8 ug/m] #4E FTid ABK 3 X VCM ® MIC
flirZzhZhOBF MIC ED 8~83 % (V¥ 39 %)
BXU30~83 % (F¥ 58 %) FTHETF LA (Fig.
1o

. = =

RAEHRAOHME LTI, OMBEHOHBKIZL S
B R DR, QOERORBE L EIEHOER,
OWMHBARY b7 ADIK (BEERHBIEDOHR), @
WHELDRIE 2 E2 % 5 h b, $5i2 MRSA BEHE IS
HiE Xha VCM ® ABK 3B #MA9 <, BHEBKT
BEPLHERTIIEHERE Ly —ZAH% v, ZDho,
CHOSDOBETREEROBED %\ I3 % A B #EE
ALELENhD, 0, F4iE MRSA (245 VCM
B LU ABK LMl & OPtHIRIHE % checkerboard #:12
X0 HBRRE L7z,

VCM @ MIC fliid i Bl oo & bk 0.5~2.0 ug/
ml (2548 LitkekiZEZd o e h 7225 ABK BL O
MINO I Z#hZh 17, 34 % DKBHETDH - 72,

Decreased intensity of MICs of ABK and VCM (%)
CTM: cefotiam, ABK: arbekacin, VCM: vancomycin

Fig. 1. Distribution of the decreased intensity of MICs of
arbekacin and of vancomycin by means of combining
with cefotiam of 8 ug/ml.

MBC % M€ L7 12 %I L T MIC f & MBC D
Mirz 5L, VCM i3 67 % D¥A MIC = MBC,
33 % #»* 2 MIC=MBC & WEHEAED S - & HENT
BEHRERLZ. HASIE VCEM @ MRSA 235
RAREIT VCM & MRSA L OEMEEICKEL, H
i ) il TUI BB R R LG W AR BRI BB ICBEN
BREBHEZRTEHE LTHBY, SEHIE L7 MBC
fliix 24 ReREMBEORBMELKBLTVEHI0
IV RERERE RV DERDNE, —H, T
FSHA 2 CREETH S MINO 124875 4 MIC
<MBC O¥RHMIERTdH - 72,

In vitro PEAZIHE % FIC index THET 2 &, #HED
EAED 5Nk CTM/ABK OHAEHETH - &
b%< 50 %, CTM/VCM TiZ 14 %Th o720 77,
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CHODHAGHLETIETRTOKRICH L THED 2
WIZHEMBRARD HN, FEBLUEHIEED N
ol b, PRRARBEROBEL L CHW
FBC index (2B W TH HMKALMIAIIZED SR, Kitk
¥ixLHwdbod CTM/ABK (5 % 4 #) B X O
CTM/VCM (12 #&#k) THED 5 IZHINEh R % 5
L, CTM fFHIC X 2RBEH OB Dd St —F,
VCM/MINO O A/ HLETIX, 39 % OBKICH LT
2.00<FBC index DIEFAERD LN, X512, PR
BEEIIEH)R (128) »° 2.00<FBC index T3 9,
MINO %2352 LI2& ) VCM DEN-BREN T
BHELZ. LAIASHONTWAE XA ICHENIE
EEBRROPIEE L OMICIZERB AR 2D 5 h
TBY, VCM & MINO OEIZH RIFELBEIED S
h7zo MRSA B X REPHBE DT L7z 5 et
BEICHRL, T/, BINAERBREMELOHBERLZ SO
BEETRPEFCTIERDLBRRAME LA T HREELC
SHEBMBBETH S 720, MRSA BPIEICH T 5
VCM & MINO OHHIIBAIM T ERETHLLED
ha,

RERIVBEHBROBEL LTHVYLATWS FIC
index IZIIMHEOMPELERENER I TV
&, &M, CTM D 5IZE ) L TH 3 keRKER
WHERIRETdH 5 8 ug/ml TOBHAE% ABK, VCM
D MIC K TFHRELTHRIFS LA, ZOHE, CTM/ABK
BLU CTM/VCM O#MAEGHETIE, CTM HHKED
ABK, VCM ®» MIC iz ¥ # MIC flEnZhZh 8~
83 % (3 39 %) BX U 30~83 % (V358 %) ¥
TETFTL, CTM O#HIZL 5 VCM, ABK D E R
BEowgdsRmshsi, ¥/, VCM OHEEHA
FREIIMKF T HRMBRRIIKGE T 5720, CTM &
OB L A RBEEES & Lok GEO LR 217
RIBEEH OBRBAETH S L Bbh b,

DEEZFEonrE, OV MRSA L% TH 5 ABK
BLUVCM & CTM & OB, BRI IER T BE %
CTM O3 FIC index, FBC index & b A3,
FREHIMER 2 B0 o052 % <, HREKTEES

HUNEBITOAR R EMIZHE T 5 MRSA KHHE D GEH
HEELTHHTSH b ulfetkrnmg Shi:, @MRSA &
RAEH LT, REMIHETH S VCM & #HRMHLR
EThHsH MINO Oz IEITEIREELEEZEZ LR
f:o
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In vitro combined effects of cefotiam/vancomycin, cefotiam/arbekacin,
and minocyclin/vancomycin on MRSA

Masahiro Toyokawa, Seishi Asari, Masayuki Horikawa, Hisako Tsukamoto,
Kazuko Tahara and Atsuko Sunada

Laboratory for Clinical Investigation, Osaka University Hospital,
2-15 Yamadaoka, Suita City, Osaka 565, Japan

We determined the in vitro combined effects of cefotiam (CTM) plus vancomycin (VCM); of
CTM plus arbekacin (ABK); and of minocycline (MINO) plus VCM on 88 methicillin-resistant
Stapylococcus aureus (MRSA) by the modified checkerboard method with serial 1.25-fold dilutions.
And compared their MICs, MBCs, fractional inhibitory concentration indices (FIC indices), and
fractional bactericidal concentration indices (FBC indices). Combinations of CTM plus ABK and
CTM plus VCM indicated synergistic effects, an FIC index of =0.50, against 50% and 14% of
the strains respectively and additive effects against all other strains. By comparing the FBC
indices (12 strains), both combination mainly indicated additive killing effects. In addition, the
MICs of ABK and of VCM in combination with CTM of 8 ug/ml: which concentration could be
maintained during about three hours in serum, decreased to 8-83% (mean 39%) and 30-83%
(58%) of each MICs in antibiotic alone, respectively. On the other hand, combination
of MINO plus VCM was antagonistic, an FIC index of >2.00, against 39% of the strains and
showed antagonistic killing effects, an FBC index of >2.00, against all (12) strains. These
results suggest that the combination therapy of ABK or VCM with CTM is useful for the treat-
ment of MRSA infection at a site where a penetration of antibiotics is less and may help to
reduce a side effects of ABK or VCM in a patient with renal dysfunction, and that the combina-
tion therapy of MINO with VCM should be used carefully on MRSA infection.



