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& X|fitte Staphylococcus epidermidis O HFR & HLBE I AR

R X B W88 KB
AL E P MMM ELHE"

(ER 545 A 28 BRfT - FR5FE7A 9 ARA)

RRIA S RBEE SRR 1 1991 4F 4 A% 6 1992 £ 3 A0 1 EMIC IR & h 7 MiED> SR
& 7z Staphylococcus epidermidis 1,198 %D > b, BHITE S. epidermidis 13 218 #k (18.2
%) Thotr. BEITE S epidermidis |XTFREEB & VREROMED SRICHEIIMM S
n, TEn¥h22.0%, 22.3%ThH-tz. BHIMYS. epidermidis CREDEK - - EH Ik
minocycline, ofloxacin, cefotiam (CTM) T# 1, HEHOHATI2, imipenem (IPM)+
amikacin (AMK), IPM+flomoxef, % & (*CTM+AMK S8EESRL 7o %72, ﬁfﬁﬂﬁj
By -5 79— VYEEELCHMEXIRD Shkh o7,
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AR, HREMED DV IIENSBVE NI EER, FUK
Bk 2 EERPEORESMIML, E5FR5DFH]
WEERREEE > T3, BREORABTE L TR,
Staphylococcus aureus (S. aureus), Pseudomonas aer-
uginosa (P. aeruginosa) 9% { 2 HEH T3 H, HERKR
HIFEEC BT 2FERE L L THRbh T Coagulase
Negative Staphylococcus (CNS), #&»Tb Staphylococ-
cus epidermidis (S. epidermidis) SIEEBL kb7 —A
ML TWwaY, SERKREMK» SMH S S
epidermidis DHEHIBZERE 21TV, SHAMEEOH
BERAL, X512 S. epidermidis w4 5 HFiEF OB
AR ERHLI-OTHRET 5,

I. & FH &

1. ® ®

1991 £ 4 B~92 &3 HD 1 £z, BRAKERE
BEHRRETRMEZE ICRE S W - SEBEKME 42,430
BiEL DB ENI: S epidermidis 1,198 Bk &R0t
Rl

2. RPFET AL

ViEABSRHET A i, Autoscan4 (Baxter
Healthcare co., USA) 8 & Uf MIC 2000 (Dynatech
laboratories, INC. USA) % B - B EERE
TfT\y, Table 12RT 8 R 13 Hlizov>T MIC %
#IE L7z, Break point iZ NCCLS (National Com-
mittee for Clinical Laboratory Standards) OX# %
AL (Table 1), HIEHA DB AR iX Checker
board titration #C FICindex *&H L THIEL Iz,

3. SAmEEOER

BRNNEABAPIAL LcMEERLES
epidermidis % HFIWEE L EXL I, Thid, 3%
U EORERICRIETH S L EFTREHFLEL, 8
FiHErk & 9 ARt Tz ¥ 7 = ARER T 58
SBHRELLRRD I DS, XU LBEEKRESH
itttk & L 7o

II. & ®

1. SHITHE S. epidermidis O HBRBL

RTINS D S. epidermidis ¥ D ARIKER L $H
sk E % Table2 (TR L7, BERELELSN
72 S. epidermidis D 5> b, FHWKEHERIBAODS.
epidermidis B BE DK 10~30 (F1918.2) %k
Hahiz, &6 SHMERDSED 3 HE LRI
MiearsdE, FRENSD22.0%, B2ELLOD
18.0%, Fb & D 22.3%, MEBHKD 15.4% L 5H
B OLELE» - 1203, RES YIRS WYIH
KDLDTIR2.7% EBEETH o7,

2. HEITHE S. epidermidis DEF|iz x5 REEHE

SERTE R T MR S h i SARES.
epidermidis DEFIER 0T 2 ERME OB E Fig.
10 &, SHIHE S. epidermidis iz BRI
D % - 7- ¥ 8 # iz minocycline (MINO), eryth-
romycin, clindamycin, ofloxacin (OFLX) & #2
#R ¥ 7 = LK cefotiam (CTM) ThYH, £Off
D B-5 7 % LKITH 5 benzylpenicillin, ampicillin
(ABPC), piperacillin (PIPC), oxacillin(MPIPC),

¢ ERES)IIXEOE 1-5-8
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Table 1. Antibiotics used in susceptibility testing of Staphylococcus epidermidis

break point (ug/ml)*

susceptible Moderu'tely Resistant
susceptible

Ampicillin (ABPC) <0.25 0.25—-2 >2
Benzylpenicillin (PCG) <0.12 >0,12
Piperacillin (PIPC) <32 32—-64 >64
Oxacillin (MPIPC) <4 24
Cefazolin (CEZ) <16 16 >16
Cefmetazole (CM2) <16 16 >16
Cefotiam (CTM) <16 16 >16
Fosfomycin (FOM) <16 16 >16

. Gentamicin (GM) <8 >8
Erythromycin (EM) <1 1-4 >4
Clindamycin (CLDM) <1 1-2 >2
Ofloxacin (OFLX) <4 4 >4
Minocycline (MINO) <8 8 >8

* refer to NCCLS document M7-A2 vol. 10?

cefazolin, cefmetazole K2 iXiX & A ¥ OO %R
L, ¥7-fosfomycin, gentamicin XL THHL D
EHEHE L B L Tz,

3. S. epidermidis =343 3 ARG ARIR
PidH 2 Bidic KB ER T % E B 5 CE B
L&Y, 2%, BERC X 2BRE5EROBREHEL L
b, S. epidermidis \ZXi3 5 HEAGRAZRICOW
TR RITo e ETHRARROTREMERET 212
b, V—F > 13 FLIAD Table 4 icRTEHORZ
#7 R b 2TV, ZOPTHERNEZTH - HEA
DIBET 1+ R 2 % UFIECHE L 7-FHIEAERER 21T
v, HFAMEEHERL 2. BETCI, B2 DRBRME
§— v ®RT S epidermidis 30 ¥k% 7 > 5 AITER
LTHRLTz, ZD&HR, Table 5273 858D D
AR RBWHARRMSED Sh, Checker board
titration ¥ FIC index #&H L 72,

COFT, BeHAOEHE 2D LD
imipenem (IPM) +amikacin (AMK), IPM+flo-
moxef (FMOX), 8 X *CTM+AMK T % - 72,
¥iz, IPM » 2\ i3 AMK o BiFI{ B B% i i3t %
RUEND, Zho 2HEHATS iz DEM
AR 2 b Db -7z, %72, IPM+AMK DHt
ARCRAEMER OB, IPM+FMOX Ok
THEHfEA%2RL, CTM+AMK TRHEEREHAOH
B3, CTM+IPM TR#EEHRER LIS D HFERE
ahiz,

ZRHEEROFICIR -5 75— Picko>THE
ANEEEINZI DD LD, BRXOKDL-77
I —VYEEELUBHRLOMEEREL 2, 8-
57 82— CEEKROH % Table5 hOEAARICTL
=53, BEMIZ x “RREOERAD SN o T,
% 7:, & OHEFO MICHE L HAZHRICH, BIHE
HEEDohizholz,

III. #*% 3

% K| E S. epidermidis 1%, B & h iz S. epider-
midis D5 5 10~30% THED S h, REDHKIC X
D, TOHAMELESEFTRL > oo REXDS.
epidermidis | HH|THEBREZ o BA L LTI,
Bt L TRE S h S EMHREFIOIZ L A LR
iz et 2 h, REBE CRNERSEREREIC
S2TWB I ENETONS, ¥, FERRICTFRIBHER
BWTYH, FLONERIZRIFLFREBITETRT
T HEFAVERERETH D, SHRMELSED
DTuEEZSNB, 2L T, KB L UESBYH
KD S. epidermidis = HRIMERR D B> 1D,
IhoDHLBARBETH- 2D, HBHHER O
BEEZZITORWI L LEEL TWEDr bAINE
Ve

HHITE S. epidermidis it U T BMEICRELE -
7eHiE# X MINO £ OFLX THh o= 2D 2H1Z,
MRSAZBWLTHBEMUELBREI N TR, £,
PCG, ABPC, PIPC 8 X U MPIPCicx L TiXiz &
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8 >8 >4 <1 1 2 4 8 >8
PCG ABPC PIPC MPIPC

8 16>16 8 16>16 <1 1 2 4 8 16>16
CEZ cmz CTM

100

<1 2 4 8>8

<I'1 2 4 8>8
MINO GM

%

<2828 .8 12 4 >4 <228 .8 1 232
EM CLDM

16>16 <11 2 4 8>8
FOM OFLX

PCG: benzylpenicillin, ABPC: ampicillin, PIPC: piperacillin, MPIPC: oxacillin, CEZ: cefazolin,
CMZ: cefmetazole, CTM: cefotiam, MINO: minocycline, GM: gentamicin, EM: erythromycin,
CLDM: clindamycin, FOM: fosfomycin, OFLX: ofloxacin.

Fig.1. MIC distribution of multidrug resistant Staphylococcus epidermidis of 13 antibiotics.
Vertical axis: Incidence of Staphylococcus epidermidis was indicated as percentage. Hori-
zontal axis: MIC value (ug/ml) was indicated. Total of 218 strains of multidrug resistant

Staphylococcus epidermidis were surveyed.

A EDSHITHE S. epidermidis D3TtER R L 1248, [
LB-77%A#TH3CTM ic IBHHBNE L, &
DZ kLS. epidermidis DHFIE{LOIBERPE TR =
2THY, BFETIIMRSACESh3 X5 2%A
HELSRE TR W L2 TRLTWVS, S5, B
~7 75 —YELDOERE L SAMME L ORI 1288
EESEH SN Y, Zhid MRSA DS LRABTH
39, InosDz s, S epidermidis D% HiwtE
B3O 1 oL LT MRSA O % h &S OB
¥2oh3, ¥2bb, S aureus TiX, PBP2 0%
EvSHRtEOREAL 2D, S5 CHERAGEFOE
Rk HEmtitcErnsy, RRi2, ELOR
EOHBRRESH ¥ — > %8> CNS » 5 MRSA

ko TK B,

ERROmecARGEFERIHELTBYY, 5%,
mecA BBMEL S SIEHHICH L T2 BB T 288
BMERIEL 2V,

Zh o BAIME S. epidermidis BERLKE L s > 1248
AR RBESEREL 2D, HEFOERAAENEEL
4[EliZ in vitro TOMIFNTDH 508, H#H
DEWEEBCED DX, IPM+AMK, IPM+
FMOX, 8 & *CTM+AMK &% - /2o MRSA i
SMLTHH L OHBERFASRE S, -775 A
Re7s/7YavrAl, g-727% L% L FOM, %
b0 B-7 7 ¥ LAKIREOHAOEIMELRE
EhTWwae,

SEORNCOLRKZHABRERLTED,
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Table 3, List of antibiotics retaining efficacy against multi-drug-resistant

Staphylococcus epidermidis

No. of
resistant Antibiotics No. of strains
antibiotics
13 3
12 MINO 11
1 MINO, OFLX 49
MINO, CTM 28
MINO, GM 2
others 6
10 MINO, CTM, OFLX 33
MINO, GM, OFLX 8
MINO, CMZ, CTM 5
others 11
9 MINO, CTM, EM, CLDM 18
MINO, EM, CLDM, OFLX 6
MINO, CMZ, CTM, OFLX 4
others 34
Total 218

MINO: minocycline, OFLX: ofloxacin, CTM: cefotiam, GM: gentamicin, CMZ:
cefmetazole, EM: erythromycin, CLDM: clindamycin.

Table 4. List of additional antibiotics tested
for combination assay

Cefamandole (CMD)
Cefotaxim (CTX)
Ceftizoxime (CZX)
Ceftazidime (CAZ)
Cefuzonam (CZON)
Cefixime (CFIX)

Sulbactam - cefoperazone (S/C)

Latomoxef (LMOX)
Flomoxef (FMOX)
Aztreonam (AZT)
Carumonam (CRMN)
Imipenem (IPM)
Enoxacin (ENX)
Norfloxacin (NFLX)
Ciprofloxacin (CPFX)
Amikacin (AMK)

MRSA : OHEFFRRFOESEETRL TV 3,
EoiT, -7 79— CEEKRTH-> THRIFRH
BoRsBshIzZ L, %72, IPM+AMK ORI
W MEMER 2R L 208, IPM+FMOX T ibife
HAERL&DOFERE, Rk, CTM+AMK THE
ER %R L 7208, CTM+IPM TizisH L 5kOFEE
ZEBTIERGEFICET S -7 7 5 ARIOERR
Fi#2 25 L REEE Y, HEABAIK X 2HR%
BOMFRITHTH 203, Bk L 2HRROER
T AR H 5 Z 2R L, EERHALED
ERYEEZTRLTWS, choDZthdbsdtk B
BATD in vitro COHRAMNBRORENEE L EFL
5h3,

E 3

MERZZICHIY, ZiE%, TREEZECLHEK
HERE, BARPRZCRHOLET. ¥k, W
R ZHAE -BROAFHREERRESEEEOE
RicBHOLLET,

X [
1) EME, Bk K, %X, LnEF, IAER
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Table 5. Summary of combinated effects

s0.5 0.5<FICs1 1<FICs2 2< not determined®
IPM/MINO 3(2) 10 21 (10) 0 5(4)
IPM/OFLX 7 4 0 19 (9) 0 4 (3
IPM/AMK 10 (3) 6 (4) 9 (5) 0 5 (4)
IPM/FMOX 11- (6) 5 (1) 11 ( 6) 31 0
IPM/CTM 7 (4) 5 (2) 14 (7 4 (3) 0
MINO/OFLX 1(1) 0 11 (2) 0 18 (13)
CMD/OFLX 42 4 (1) 22 (13) 0 0
CTM/AMK 10 (4) 10 (5) 10(7 0 0

IPM: imipenem, MINO: minocycline, OFLX: ofloxacin, AMK: amikacin, FMOX: flomoxef, CTM:
cefotiam, CMD: cefamandole.

Range of antibiotics concentration used for checker board titration was 0.5 to 32 xg/ml.

( ) : No. of 8-lactamase positive strains.

* MICs of MINO, OFLX or IPM were below 0.5 ug/ml. FIC index was not determined.
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Incidence of multi-drug-resistant Staphylococcus epidermidis and effect
of antibiotic combinations in vitro

Masaharu Takemoto and Kunihiko Fukuchi
Department of Clinical Pathology, Showa University, School of Medicine,
1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan

The incidence of multi-drug-resistant Staphylococcus epidermidis in Showa University Hospital
was surveyed from April 1991 to March 1992. Multi-drug-resistant S. epidermidis comprised 18.2%
(218/1,198 strains) of all S. epidermidis isolated. Multi-drug-resistant S. epidermidis were frequently

‘ isolated from respiratory system and urinein specimens 22.0% and 22.3%, respectively. Minocy-

" cline, ofloxacin and cefotiam retained their efficacy against multi-drug-resistant S. epidermidis, The
combinations imipenem plus amikacin, imipenem plus flomoxef, and cefotiam plus amikacin were
shown to be effective by the in vitro checkerboard titration method. The effect of the combinations
was unrelated to 8-lactamase production.



