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MRSA BXuiE izt 3 3 cefuzonam (CZON) & imipenem (IPM) O#t AR EMMNT 5
2%, MRSA %48 & 7 2 WEEBRE 14 Flic CZON & IPM 0pt ML HITL, £0
BRI OLTRNEMA T, $72, SMENI: MRSA KXY 5 in vitro TOHAHRZ 5
CBREERIC YL TRN 2T 72, SM &7z MRSA 14 %0 oxacillin, methicillin @
MIC X & 2200 ug/ml A E E BERBETH > 7 w“cAvw2 o ToOMIC &
CZON #%£200 pg/ml LA E, IPM %5 50~100 xg/ml & Effi & L 7225, ok:ik 3 P U E S (2
2o MIC i12<0.78~100, <0.2~50 ic{EF L, FIC index i3<0.28~1.0 THEDR R
B ERMBRIED2H, BHIF, LOENIATHENER8.6%TH-> T, MFAI
ERREEOREN 1 HlicBD dhion, —BETRERTRICKELL, LEickY, $%F
£ % T MRSA FERSERME I LT, CZON & IPM OH#AMEKIIERATH 5 Z L R
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JE %, MRSA (methicillin - resistant  Staphylococcus
aureus) WBERIC BT ZRBEDOREE L L TKELHE
MBLk->TwE, BRINEFTREMEEZAL TV
minocycline = 2 —% / o Y Flicxt L T b itE O WG L
Fooh, HETRIFLIIEN %77 %EHE vancomycin
(VCM) % arbekacin (ABK) R EL L WHHRTH 3,
VCM @&z B T b BIRARSOHBICHED S b &
Sk ol LrL, MRSARBELXREL LT VWAE
i3, BECHERE R EOERKE % b D compromis-
ed host 8% &, {EHEWC L->TRIhS>DBEFICHL
BHEMLEERT D, VCM 3+ EBE5ETELZHLI LY
Hb, £fc, VCM BB ZEFORE L+ TRz,
MRSA DR IBELE TRIEN L HABNBEBEONLZ
WIEbEIRTWEY, &5iZ, MRSA 177 Lkatt
BE L DEBERESILH L, ThoDBRRBHEIIHLT
75 LBHEICOATEARZ MV EE TS VCM Q8
RETRYMRBTHATHS I L bERHEINLTWSE, Th
SOMBESEEHET 2 £, MRSA txt ¥ 2 AL KR

L THEN Ot ARESEENC KD o T3, L
LEERDOHAMEDOWE TI, in vitro TOGRANRLE
KR OBAE LM L Ie b DDV,

4E, R2i3, EROR» S5 MRSA icn¥ 5 A%
DEERN T2 CZON & IPM 0fia S be 2V T,
MRSA ¢ 248 &+ 2 FRBELRE T 2 BEKHRE
BHL, tOoERAMtrRetL L b, BERYREm
vitro DYFFIRNER £ ORSE % CZON, IPM o sifE % #
BrLTRHLAOTERET 3,

I | EFE

1991 &£ 3 B 5 1992 £ 6 A £ TR ERERKFEL
S UICBIEMERRIC B8V T MRSA SR AB L H XA 6N
TR BAREALAE 14 Bl 2R E LT,

WM IPM 0.5g £ CZON 1g #8, §20
85T, BEMEFICDVTIIEKRABRIC K> T
7o - ERHR N OB S RIBHE S & LT, BKS
RO¥E R, ERER (W, %K, R BIUR
ERM EEYHRE, HMmEK#EK CRP, WE XK
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ERMR) ORBELOFML, EX, A, ©H
%, RN, BHO 5 ERFETHIE L oo MRERRIR I
HE, By, TE, BRAR, THO SR CHL
foo 51, BIfEH, BARREMEN 230 THKNY
RN ERAFHEL 2,

MRSA O¥|EHB & U in vitro MBI OWT I}
HEXFEFIMEATMEEERBEIC BT, (bW
E¥SERECRUT, EREREEAV T 10
MRSA DO¥|5E X, methicillin (DMPPC), oxacillin
(MPIPC) @ 12.5 ug/ml OB THEL fz, & I
ceftizoxime (CZX) 100 ug/ml OWE M %R L
b & L1, 7, gentamicin (GM), tobramycin
(TOB), arbekacin (ABK), ofloxacin (OFLX),
VCM, fosfomycin (FOM), minocycline (MINO) &
2LTH MIC 2RIFEL 72, % CZON, IPM icDw
TREEBIUSBTO MIC 28IE L -, FERZIR
XXk DEt 8K, Fractional Inhibitory Concentration
(FIC) index & W EH L 72,
fERRE D CZON o MIC

CZON # MIC

BEREFD IPM o MIC

IPM #ijh MIC

FIC index #80.5 LA T 258 W HEEH, 0.5» 5
LOLAT 2o AIHERIEMA, 1.005 2.0 AT 24800
ERE7IIERZL, 2.0 %82 2 b D RIBEMNIERL
FnERHEL 7,

B> # S /- MRSA 28 % FHvw T, CZON t
IPM DK HEE SN 2 MG EBE*FEL, sub
MICc B 258 TOREBEMRERITL 72, %
7z, CZON & IPM O E5IEFF O#ET b Bk 1 £ 5 il
BERWTREIL 12,

FBERIC BT 2 HBARE L in vitro TOHRRE LD
BEA D DI RIEFI D S 5, 10 Bl 5B
MBOERKSERN, RERTHE, BE5ERTHI],
2, 4, 6FFRI%D 6 KA > b THEIM%1TV>, CZON &
IPM o & 2 #lE L 72, mEF OHlE X HPLC
ETIT-> 72,

II. BB o UIZERERALHE

1) EKR#zhE (Table 1)

WO 35 R GLE DWERIZAT R 9 B, VB HLRIE, BR
|BYERTRER%, BN OFFIREE % B B O IR EDS
56T, E#IE52~90 5%, ¥ 73.8%T, 116,
T3IFNTH oI, EFIOEEZ I LHFEETH >
7o RRBYEFAE DB ONRIE, BRAREH 12 T,
BARES2HTH Y, BRARES IO TH LEY
BoRigSBTbh T, BIKPZIEONRIL, #F

FIC index =

+

2o, BERIB, CREYMIMTHY, HYEREI
78.6%TH - I,

2)  MRERIZR

CZON & IPM ff I M & 1% O Hil 45 £ 89 %0 R 13,
MRSA D &3B, WP 28], L4L56, HH4H)
THAE 30%, MEK0%TH- /o (GHK 7K
BRAERITOh Lo le b D, RO L b
DWBH 1),

3) RS ME MRSA DIKKIBRZ M

BRARSIE % HIE L /- 14 RS 03 2 B EHF o MIC
% Table 1R L 7oo 4 1E] 45 & 41 72 MRSA it
DMPPC, MPIPC @ MIC #3 1 #k (&% 25, 50 ug/ml)
#BWT, IXRT200ug/m LT, &/, CZXOD
MIC 2328800 ug/ml LA ETHY, BEMETH -
A

fittEib iz, TOB & OFLX iZxL T3 &kicdEs &
Nrzo GM IR L T 9 #kds, ABK ioxt L Tt 2 #4
fitEERL 7. UL, VCM izt L Tiditizs8s
sShhol,

CZON wxf L Tix 18 (25 ug/ml) %2FrW T, ¢
NT 200 ug/ml AL L BEEMMYEERL 2o [IPMIZD
WT H 2B %R W T, 50ug/mlLLE (50 ug/ml 7
BE, 100 ug/ml 4 #%) LEEMETH > 7008, AL
? FIC index 13, <0.28~1.0 Oz fmEL, FHT
0.688 ThH b, HAWHAERMEERL 12,

4) MHEE

CZON, IPM O in vitro TOHRAE L EKED
BLE X BT T 2700, MpEEEHIEL 7z, CZON
EIPM oMb #EE* Zn £ Figs. 1, 21 2RL 72,
CZON 13, ¥t 5¥ TIEH % 67.3+43.1 ug/ml, 1B5[
% 25.8+15.1 ug/ml, 2B¥ % 13.2+10.9 ug/ml,
4 B¥fE1% 5.5+6.99 ug/ml, 6BFRI% 3.0+4.1 ug/ml
Ty, T2 131.0220.51 K TH - 72, IPM I E5E
#%36.5+11.5ug/ml, 1BFf#% 18.7+6.7 ug/ml, 2
FER# 12.7+4.9 ug/ml, 4B5R%6.2+4.0 ug/ml,
6RFM%3.3:2.9ug/mlTH Y, T,,131.6+0.52
REfEITH o 720

5) FHRETEAOMET

CZON & IPM O #ME X ORI B 1) 2 KRR D
REFHEERTERIEEZBA O TR L
MRSA No.1# (Fig.3) %L T CZON 1/4 MIC
(25 ug/ml) TRIMBEIZIZEBEOHE OB HEED
shtz, IPM 1/8 MIC (12.5 ug/ml) TRRAEFERIT
MEL DMz Snichs, HOMMLASHT, ZD%K
HTFTCZON £ IPM 2f#tH L& 2 5, AEHTE
BcEY L, BROBD IZRIERTEO S Btk T
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Serum concentration (CZON)
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Fig.1. Serum concentration of cefuzonam.
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Fig.2. Serum concentration of imipenem.
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IPM: imipenem, CZON: cefuzonam
Fig.3. Killing-Kinetics of cefuzonam and imi-

penem against MRSA No.1.

a7:o MRSA No.2 ¥ (Fig.4) extL Tk, IPM
1/4 MIC (6.25 ug/ml), CZON 1/8 MIC (25 ug/ml)
DER BMT NI EOMIMEI X 2085, Wil§
L, ZD%ETT, CZON & IPM 246tHT 5
EWNIT 1RME & DAL, 5RSM% % TH
ML ERBOBWYED S,

6) BEMIEIC & 2OERAZIROMN

MRSA No.2iz2wT, CZON 25ug/ml, IPM
12.5 ug/ml OWME TEHKEH & 1 BMAEITRS L #
DORMZIC L 2BREMN L e BXDEBKROEIL
12 Fig. 5 WRT, 2HMTEENIE 1 MBSO
EMoBH SN 6 DD, 3 8L U5 KMEATIIEK
DEELBDHONT, WFhbEBREOEEROED
Naont, ZDOREIZ Fig 31K L 7R
2R, OREIRELIERTH- 12, YLK
R o, SEOEHORS RS E LT,

7 BIfFE B & CERREERY

GOT, GPTOER % 1flic@®o 1z, LinL, A
FIEEEPOICERICHBL I,

II. % =

MRSA et ¥ 2 EH O EN - #1212 VCM,
ABK23p 248, ZhoDEH b T <TD MRSA &
Rzt L THEDRSHFF SN2 b TRV, £/

10° MHA
IPM  25—12.5
CZON 200—25

FIC index 0.625

control

—

=3
=
T
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IPM 6.25 #g/ml
CZON 25 ug/ml

Viable cells (cfu/ml)

108

IPM 6.25 ug/ml
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IPM: imipenem, CZON: cefuzonam
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Fig. 4. Killing-Kinetics of cefuzonam and imi-
penem against MRSA No.2.
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) CZON 25 ug/ml+1h after
M IPM 12.5 ug/ml
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IPM 12.5ug/ml+1h after CZON 25ug/ml
1 ) n
10* 1 3 5
Time (h)
IPM: imipenem, CZON: cefuzonam
Fig.5. Killing-Kinetics of cefuzonam and imi-

penem against MRSA No.2 in alternating and
simultaneous exposures.

MRSA r bz /5 rRMBEEFTLE LEEE
BRHIERCEDSNDHEHRT 5L MRSA, 7
T LRMEICIHEARY PV ERT HARESEG S
h3,

i%E, CZON+MINO, IPM+CEZ, IPM+CTM
ZEOMEN R ENT VBN, 50O, BRI
MRSA T 5 HBEREONMH L B2 ORA
» 5 CZON & IPM 2 X 3 fFFAZIE %, MRSA 2 &
RE LT 3R N L TSR L 12,
IPM & CZON D #tH 1, Staphylococcus aureus DF§
2 4 8 O penicillin - binding protein (PBP) iz %t
THHEABRNUORLEHAGDLENL LD TH 2,
IPM & g-lactam FOHA ORI OHKEY Tk, &
B-lactam FliZ DWW T H B X OHEROERRFE DR
WEHAESDOE TREVDROMEZ AR L 1 LB~ S
NnTE, invitro, in vivo BT bHAEITE
BENTWBS,

BRERB LURSEREOEREICOVTIR, BERFAR
CHEIL->TITOW I ERABREEF L L, 7, B
FHREZODWTO2HHAROREHBERD S,
IPM & CZON D#&5tbd% 1: 2 ORI E L WL AR DS
FOoNIZE, £, RTVARBIFBEREFTN
B ERIFICBWT, IPM & CZON O 5 &8
1:2 DEFICH - & bigWIEESR (FED index 0.145)
BEohIZ s, 2HIORSREIT12 EHEL
feo ZOFMEYD, BXD1HBSREIPM 1g,
CZON 2g k U7:23, ERERZIR W, 1484 11 fIssE
PLAET, B6RLBOEMENBSNI, ¥
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IPM+CEZ @ 71.4%®, IPM+CTM @ 73.1%" %43

WEENTVLDEY, SEORMR (78.6%) LIZIZFM
DRERTHE-T:, LDL, ThHOREESERHS
n7MRSAizt+ 2 IPMOMICE¥HEKLTAS
&, IPM iz 34 5 MIC i3 49 25.5 ug/ml (1989 £
~1990 4£) T, FHEFIETH 5 DI, FEIZ, 50
~100 ug/mi &, IPM et L TRERETH > foik
LMD ST, BHRROEUERIZIZEETHD, BK
(1 PIENE - Nl R XNONE FH-F (BN

CZON t IPM 0t AR eMM T 251t H2), K
RO B & in vitro TOHRZHR (FIC index) %
S EVEDDEMEL T, AFOMFRELDbE
TRNL 7,

RS ROMEREDHES 12, KXRRESHTL
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Clinical evaluation and pharmacokinetics of combination chemotherapy
with cefuzonam and imipenem in patients with respiratory
tract infection with highly resistant MRSA

Atsuhiko Sato, Yutaka Nakano and Kingo Chida
The Second Department of Internal Medicine, Hamamatsu University
School of Medicine, Shizuoka, Japan

Ryoichi Okamoto® Tohru Higuchi* and Matsuhisa Inoue*
Drug Resistance Research Laboratories, Gunma University Faculty of Medicine
* Present address: Department of Microbiology, Kitasato University School of Medicine

The effectiveness of combination chemotherapy with cefuzonam (CZON) and imipenem (IPM),
used to treat 14 patients with respiratory tract MRSA infections, was evaluated. The advantage of
the combination over either antibiotic alone, in terms of bactericidal activity, was also assessed in
vitro with isolates of MRSA. Combination chemotherapy was clinically judged to be “markedly
effective” in 2, “effective” in 9, and “minimally effective” in 3; the overall effective rate being 78.6
%. The MIC values of oxacillin and methicillin, as determined with the 14 isolates of MRSA,
were >200 ug/ml while those of ceftizoxime were >800 ug/ml, indicating that these etiologic
microorganisms were highly resistant. Against the MRSA isolates, CZON or IPM alone had MICs
as high as >200 xg/ml or between 50 and 100 xg/ml, respectively. The values of the FIC index for
the combination ranged from (.28 to 1.0, indicating that combination chemotherapy holds promise
for the treatment of MRSA infections. No side effects and abnormal laboratory data was observed
in one patient, but were transient, and amelioration was achieved after completion of the treatment.
These findings indicate that combination therapy with CZON and IPM is useful for MRSA respira-
tory tract infections which are not severe.



