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CHEMOTHERAPY e

Methicillin-resistant Staphvlococcus awrcus (MRSA) BG40 k4 5
cefazolin & imipenem {JFNINE: 0 WA - BIKIRIRRIS

L SRR TRV 377 I A NN

Mgl iR e 7o s 7 F Lt

I I N A
ALy KPR - R A AR R M i

CEFIC2 F9 N 17 120« Vil 2 41 11 ) 20 HA28)

1989 £F 4 &0, #EI W& Gu ff 72 22 %
phylococcus anrcus (MRSA) M5 & U % (LARED #L 5 &Y 15 #
A 7 B & OBOmEE 1 #) 12N & L T cefazolin (CIZ) 4 g/imipenem 'IPM) 1 g %
OERKG LBARZIR & & L 250 MRSA (204 2 BBENIRR T L AT > 700 AUFRIC & BRI
R BB 2H, {759 B, L 26, ER2H) T, 73.3 %D &\ 4] ¥ T minocycline
(MINO) %> & § RSB L AR Th - 72, M A2 8 N2, SHLE, 26
A TN AL 533 % Th - 72, kI T 5 CEZ o MIC 11 6.25~400 ug/ml, IPM &
MIC i3 0.2~200 wg/ml 4% L, {fHEED FIC index (2 0.07~0.71 T& - 72, In vitro TH
FRNRAERL 2B 2hH12100%, EHIEKFIITI8% T, mE b > 26FDHBFIL
333% T, WINEHFIZ16.7%TH) invitro DEHE X EEKE, HBE 7092 F O MBI HOorR8E
S, BIEFAIIETRLBETHOIPMICL 2 L BN WA, ARTIE 1 HINATH ) HHIZ
L BEWERNOR&IZ e e F 2 i, B MRSA &4 12 8 L T CEZ/IPM D F#F
HEIRRATEZBEREN—DTHDH I,

(WFk 258 et 7 B,

Key words : MRSA, cefazolin, imipenem,

LiRHE 375

15 bsi%i: 3T, Methicillin rersistant Sta-

B.1991

Methicillin-resistant Staphylococcus aureus (MRSA)
13, BePU&o EBRRE & L THRIN T2 1961 FLUE, X
ETi2 1968 FLUHLEER S LTV 5177,

FABEIC BT, @7 F7EREHFREE ()8 8
&, BACHREAR) DBFEREIC L L, wETF 7Bk
HHN= ) o r4 2tz 1961 4~ 1964 45 2.5 %,
1967 2.0 %, 1969 F 1.0 % & 20EB Iz b TH 12
A, 1980 FRUCAN B3I WK+ 7 2 LK DOHIRDBALE &
FOBRDERBEOEMIZ L), MRSA 78O EE L 8N
LT&ETw3, LaL, T8RSN, 298, At
AEINZ & D KELR) HEEH SN TV BY, £EOEER
Be (RFEARBECHIRD £ > & R AIRBE A H.0) 42 il
1285175 MRSA 5r#n#triz, 1982 4 H~1983 %5 H
T3 34.2%, 1986 9 A ~1987 45 A Ti2 43.4 % & fhn
DER %7 LY, 1986 £ 5 1988 2T ToH£E 18 k
AR B £ U1 EBALEBEIC 51T 5 MRSA 4t o #j 4
1348 %% EHT 3", 72, MENETIREIZEIT

1985F 6 HE N 9H £ TOMDIKEHEEDHE L b 7 3 % H
?9tH, MRSA REHIEZIZ 324 % THNY, BENIESE
BEREICMmE L TwbEE2 L b, Ly, MRSA
BR=2 ) REHOAL LT, 72 LK, w7054 F
FRER, T I/ 7) 3L FRERICHL TL, FERCEEY
T ERTHEREINIEA L THB5D, 20 EHGEHERE
#t B 51212 & Ui penicillin G, erythromycin,
kanamycin, gentamicin |Z[EBFIZ&#E L RTHHE (K
v T gentamicin DU H M iZ tobramycin 2 § @ F 7T
U EDT7 72— U RIBHTE DR R T RTH,
FAROEKDEBIINN TH 728w 5,

MRSA DRBES E L T3, AR SR » b v
M2 T, ZOWICL 2ERERENKBEBLHL T
BIENECHRRELZRILS 2, - EHFESE
ENLENREREE L TESICOBE~EBLRTV
LR EDNBITFLNBW,

BUfE, MRSA Y 0 it & L Tt SR EEH SV

R T X AT 3-46
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Z ok, AR IR L n D s, 2 ML o KK o
AL BFRAMUEAEZ HTHY, Mo #N: &
LHARRY in vitro TRDONIEDHE LK E A X
NT B,

ZnbRiR OEJ O A+ cefazolin (CEZ) & imipenem

(IPM) ffHIE, MRSA (2L s AR WAES 1 #1,

R DOMEDS in vivo HREWFTX B EINE THC ML
A BN E DT L LN, KRR IR A B i
DHLPFHRMETHBEEZZ L,

FOT, MBNMBELRENREBMIS BT
MRSA BYAFEIZ 0 2 CEZ/IPM O (If HIE 42 - X bin Ik
tfRat s & RBRIRRT 2 (T 2D T, F OIM & WS T
5,

. MREIUFE

1. & %

) B RILAE B 7R £ 500 15 Miakic v T MRSA
RPMEB S U TN BEOLN D IERIPELI MR E LI, &
mEEk s & raaeths, ANERARE/N R, S
ME Y E#E PR BRI RIS ER
SPIR BR £ > 7 —BRIRESEL, IR L) R BT PR
NREL O JE R RFIREBEREL -
ERRARBRENEL B RN MBI
IR A D LR BT R 25 P} - R MEE - N REE -
WREREL =) 7 o FERAEREE N R
F, =) T o FERERERET AR RE, 8
M BmENEL A SmEEEE BRI R
BT IER 2Rk, BRI T LR ERRRE B A -
a7 — - hRBRAEE, BEERENE - E
BARITH B (EAE),

2. HEEHIRRES

1) EAIRSH%

S8 MRSA 2D W TIL¥EFEF &
MIC ##lzE L 72,

2) PEREH

Cefazolin (CEZ), imipenem (IPM), cefmetazole
(CMZ), fosfomycin (FOM), dimethoxyphenyl peni-
cillin (DMPPC), minocycline (MINO), tobramycin
(TOB) 7 EFIZ >V TIT- 72,

3) pB-lactamase EEAHE

R X N )

—tot 74 > ERAWLEREICLINITo . U,

HEIR 5o ikb & UF 30 47 11T - 72,

4) In vitro HFIFHE

CEZ, IPM, CMZ, FOM o4 & tf CEZ & IPM
I21:1,4:1,16:1, 64:1, 256: 105589, CMZ
EFOM iz 1: 1 RO LS HERER THFRE
fER L, 37°C T MIC % Kev 7z, FAMRITRDETH

WR 2R - BRIR B R,

AL RIBL 2 Fractional Inhibitory Concentration
(FIC) index &) L 7.
FIC index
fiFI MIC 1l CEZ it | )1
CEZ s MIC 11

FIC index - 0.5 # M1, 0.5 FIC index<1.0 #
A, 1.0< IFIC index - 2.0 2 £ % L, FIC index
>2.0 AFpAIN e L 22,

5) T4 2 7k L AR HEL

MRSA 2L 7z +— L NIC CEZ, IPM 74 2
7ML ThdWIE, -2 T Z iz & 0Lk
Mk s S & ) RV R 1T BEDHESE A< W HEH 43
R L2,

3. BRIKOYRERS

1) #5885 Hik

CEZ, IPM #5-&t iz, KR &
G L.

2)  PRRSHH I E R

ERRAEIK, CRP, MIERE, HHER%, HOEEF
IO HEL, Exh- A% AR B AED S5 B
PETHEL 7,

3)  HIEECEMEHR

BWoMERICEDHEL, Wk WL -
EHEL

4) REIfEM

BaPRIEK, BMAEMOREICL ) HEL 72,

. & =%

MRSA Ryfesie 15 i L T+ & L TCEZ 4 g/H,
IPM 1 g/ H D[RR SLiFHE & 4TV, BRIKZHR - M7
BRhR - BIVERIZ DWW TRGETL, 28 MRSA 12D\ T
{3, B-lactamase PEAERE, AHHARNC T 2 b
L iz MIC ##il%E L FIC index Zit8 L 72 (15
fEfloH—% % Table 1i27R7),

1. HEREMRGT

(OF 311 %% H

Sy MRSA 15 Bk 10 BRi3 £ F 2 ) > ESEEmHE
Fk (MIC=200 ug/ml) TH", IPM, FOM, 7 3 /
AR Lttt SRR ERR D S H - 72,

O 5SHRIE A F L o EERER (MIC 125~25
ug/ml) TH -1z, MIC12.5 ug/ml LLL % fit ek & 3
%5 & FOM T 15 %, CEZ T 14 #%, CMZ T 14 #,
TOB T 12 %, IPM T 11 %Al M bk TH - 72 »5,
MINO Ti3 1 Bk LRI A & L7 A - 72 (Table
1,

@ p-lactamase PEAHE

7 ¥ki3 B-lactamase FEAEKR T, 8HRIZIEEAEKRTH

M, :
M

LT4:1EL, [E8F

% - HRAR
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%
100 -

g0} IPM IPM [
combination alone

60 g

/ CEZ !

3 combir'ution
{cEz
P alone

aft

&

0 Ot e A i i A A A J
0.1 0.39 1.56 6.25 25 100 400 400
MIC (ug/ml)

o

Cumulative percentage
N

-0’

IPM, imipenem; CEZ, cefazolin
Fig. 1. Antibacterial activity of cefazolin
/imipenem combination (16 : 1) aga-
inst 15 MRSA isolates

-7z (Table 1),

® FIC index

faK b CEZ . IPM=4 1 s 585 CEZ | IPM
mp @I 811 (1 B¥RITE) ~32 1 1 (6 BRRiIT%) T
LET 0 EONHOBERLTH B 16 1 fHHICE
i+ 5 MIC, FICindex *# R 5 & CEZ #Jh, IPM 4ifh
&R E L MICIHIEC - TE Y, FIC index 12
15 #kb 9 BRICHHFEMEA (FIC index 0.07~0.36) 6 #kiZ
#MER (FIC index =20.5~1.0) #5326 & #172 (Table
1, Fig. 1),

@7 4 273 L BHHRAMMEOHTE

CEZ, IPM 74 2 712 X WAL KDL % K
L2 PiEM A E 23467 L 4 FIC index, BAK
MREF—BLHERIEON LI 72,

2. BRR&YRRET (Table 1)

1) xtHREEH)

F126), L3FABHTEELESHE), DR 2H), K
AN 13T, EMIZHRANTIZ 21 &EH 5 77 KT, 11 i
60 Ll ETH B, xR MRSA Y3, 10K 25 RUHE
78, AIRRAE 7B, B & OBUmAE 1 BT, b AT
LYODEBEB LA L Tz, BREREAHIE 16
babhieh -1z,

2) #%58

CEZ 4 g ¥ IPM 1 g#58I»*114I, CEZ 2 g &
IPM 1 g #4565 14, CEZ ¥ IPM [E&#& 5513
BITH -1,

3) BEAEX

3P THER DGR S LT 72h%, MRSA ICiEME%
TEHLVRHEMICE N EEZBLIITHEME LT
i3 vancomycin (VCM) AR# 56D 1817205 TH -

A

4) AR

1 THEEA I b TE ), Wi L Y%L
CEZ/IPM {2 &Y L T b,

MRSA ICI&EMAH DB L b TV b E L
T, MINO #¢ 2 #ll, FOM & flufl = i) A< 2 B, CMZ
A3, flomoxef (FMOX) A28 TH v, 1L T
5,

5) MRSA 4y #E k4 ¥l

R & L 72 MRSA &34/ & o) MRSA 47 B (2%
LD TH, LD TH, ML) 1HITMES, &
2, IR ERIRYAE, AIRSE, JBOMEE DK & 74 -
Twb,

6) BRIKENHE

HR20), HE, LmR2H, &2 6T,
156t 11 Bl cEmF 23 AH%T, F$ 733 % ThH
SR AN

7) MEFHIRR

8B, A% 56, AW 2 B TRy AL 53.3 %
Th -7,

8) dlfEM

1P TIRR, ARSI GED b7z, BALH TH
N IPMIC Lk BHEIERHE FE 2 L7z,

3. EEAH

1) MRSA s (Fig. 2)

68 i&, B, B, WERF Y EEERBICHL, M3
[\ M BEH 24T > T b, 38CHREBA A & FLIMHEE
FME1T1%, ampicillin (ABPC) #5 #BAt4L 72,

RH, #T7—TNEmBLUmMBEECEY, S
aureus H RN & NURZHIZRKRE TH - 72HCEZ 4
g/IPM 1 g BERISEHECEE L2 2 = 5, T4, mkett
{t, CRP &FEHED LN EMPITH D,

%3, 7#ES. aureus i3, DMPPC i2# L MIC 200
ug/ml DO MRSA THEZ EAHHBALZ, 3HE LY
MER, HERAAIRLSALNIZICL b o Tk L T
L7z, 4%k, CRPOKED A 6 172729 H BI#
Biztdik L7z, bk, BR, BRAREA LY
A NBAerH-7cZ bick ) IPMIic & 261EH
ELTORER, BERMREFZ LN/,

4r8 MRSA (3 8-lactamase JEFESETH - 7245, Hi
J8E MIC i3 CEZ 200 pg/ml, IPM 25 ug/ml T 16 :
1 fEEERE MIC {3 12.5 ug/ml (CEZ : 11.8, IPM : 0.73
rg/ml), FIC index (3 0.09 T, MFEEhFEH LD & NEE
Iz L E# T, FIC index % MBRL 724 Th - 72,

CEZ, IPM By o b iR B AR > & A 5T BEH O
MIC LA EOBE % R BsI3 Bk 5 Tz 3 - 72
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[ CEZ 4 g <9 dayw 7
TUPM/CS g/ days
AnpC [4g
l 1/ l/ l/ l l hemodialysis
(3/w)
Day ) ] 5 T 1 13
WIB(C 10,200 7,000 7,400 K, 900
Neutrophils 77 76 0l 64
a
N
CRP 0.1 49 1.7 0.2
Blood culture +
MRSA
Tip of catheter +
MRSA
Alone Combination
/ml ug/ml
p/m 10004
- 1,0004
Drug MIC (ug/ml) |FIC index
g CEZ 200 - - - - CEZ MIC 200ug/ml
2 =3 1001 1t
| IPM 25 z
s
1.1 25(12.5+12.5) 0.56 £ = CEZ MIC
g e g | AUPM I 104 0 B/l
2l 4] s 0.30 £ Sl NCEZ | Sy
»g 16 0 1|12.5(11.8+0.73) 0.09 © 2y | 2 g
Bl s 1l c0i40 9240 - E
5| 641 sous23076) | 028 . 1 N\ IPM MIC
256 1 1] 25(24.9+40.09) 0.12 a. 0.73ug/ml
IPM IPM
(/) 1 S ) § S
012345678 01234567 %=x

Time after dosing (h)

Time after dosing ‘hi

CEZ. cefazolin; IPM/CS, imipenem/cilastatin; ABPC, ampicillin

Fig. 2.

AL L s, Y T3 CEZ T# 7 K5, IPM
TH 6B E T BELSMICEZ I bEb-Th
N, M iSRS S LK R FETE, BRKE
LERICEM T, EREN, BKABREIYS L CARLT
Wiz,

2) MRSA iz & 2 5MEHAI&Y (Fig. 3)

25 %, B, BBHUC L MBI R £
o, MRSA # &£ U P. aeruginosa HRRHEE T B4
WTHhH b, ZEVEEZTTEY, [AWE, [ERL
& 4 MRSA, P aeruginosa R E N T 555 I
HX-P ETIE, FcEgEH NIy,

Case no. 10, 68 y.o. M, MRSA sepsis (renal failure, diabetes mellitus)

Cefuzonam (CZON) - piperacillin (PIPC), CZON-
amikacin (AMK), FMOX -AMK 7% ¥ D ftE»4Tb
nTuwropf, FImEk#, CRP, R#EEH LT, HR
BEROLOABTVHLIT- 12 L 2 AR08, [LEKY
5 4 MRSA, P. aeruginosa vt & Lty L 7z, CEZ
/IPM $#FRICEFH L 72 & 2 A%< - ik, CRP®
AR A A L1, BIERERA 5 ) MRSA A& S5T
BHED, 8%, 5O MRSA (214 HH L ) &S
N7 ko125 P aeruginosa (385 L % » - 2.
CEZ/IPM /i1 16 HRATV:, #AICE VEELL.
BabkEic i3, IR/ A T ER S L EZ S eh,
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CZON T0% —]FMOX 40 ¢ — CE7 4» : ]
PIPC 40 ¢ ] ] TPM/CS i & - ]
AMK 0.2
k_{CMz)
— '\‘/“\._,‘
J.-e\/*—*/\v//4_\*—*—w ey
tracheotomy
Day 1 3 8 13 18 21 27
WBC 13,000 23.900 22100 24700 22,800 14,700 11,800 11,000 11,800 12,200
CRP 6.2 116 120 9.3 46 6.2
MRSA pus LA S S e S S S SR
sputum + +
P. aeruginosa pus + + + + 4
sputum + + + + o+ + o+ +
Alone Combination
ug/ml ug/ml
1,000 1000
Drug MIC (ug/ml) |FIC index ' 1
o] ~
5| CE2 100 - < A\ CEZ MIC: 100ug/ml 1y
Z| IPM 125 - S 1004 N
[
g| 171f 250254125 113 g : . _ CEZ MIC
S| o41) 12500425 | 030 g 104 TRUPMMIC 10+ 11.8 ug/ml
g . . . S 12.5 ug/ml CEZ 27
S116:112501.76+0.73)| 018 o 2g ; -~
£ . £ [2°4
S 64:1 125(12.3+0.19) | 0.14 - ' IPM MIC
256 © 1] 25(24.90+0.09) 0.26 @ o T70.73 ug/ml
IPM IPM
01 05g 01 05¢g
012345678 0123415678

Time after dosing (h)

Time after dosing (h)

CZON, cefuzonam; PIPC, piperacillin, FMOX, flomoxef; AMK, amikacin;
CMZ, cefmetazole; CEZ, cefazolin, IPM/CS, imipenem/cilastatin

Fig. 3. Case no. 15, 25 y.o. M, wound infection (trauma)

BRIRIEK - MEFTROEEHNI BRI TH-12Z L
B EHEL 72,

538 MRSA (2 %3 2 HigdBs MIC 13 CEZ 100 ug/
ml, IPM 12,5 pg/ml T, 16 : 1 s MIC i3 12,5 ug
/ml(CEZ : 11.8, IPM : 0.73 xg/ml), FIC index (16 :
1 EFIRE) 12 0.18 X ABEMEHEDH LN,

meigEdigs &5 A5 E MRSA o MIC UL Eo
B 7 28RS, AIBIRIERICHERIC & ) KIRICEER L
72e LrL, £B0AEND, EEEBNEEN,
MBBITO L 6, RGN L Tid MRSA ¥
KILBN DS, BIRRYEE A & 0 MRSA 13 BRI 7%
LETBIERE, HRET— 9 EBEIKT — 5 D—HDEEDH 5
7,

3) ALMIRME E Mtk MRSA & (Fig. 4)

64 %, Bk, BikskIc TRitE# o 728, ethambutol
(EB), paraaminosalicylic acid (PAS), cycloserine
(CO) &5 %#4T-> T /2%, ATMIBRIRIC, FEEMRR %
L, HEMEAERIC MRSA Rtz 572 L 2T
Hhdb, BIRBLURLED MRSAH»BRHENTEHED,
CEZ4 gt IPM 1 g ifH#5 % 30 HEAT-» TLHD
WERIFRLNT, EBHEHELZ, ToOH, R
3 TH BH, MRSAICHNL TIIREZEHTH 5
rifampicin (RFP) ##45 L, & &1(C ciprofloxacin
(CPFX) #5512k, %% AH 50 MRSA itz 4 5
Nz o755 BIEBIRA 5 13H%ZH 5§ MRSA »¢
B NETEIRENEN L) L EBECHERIZAS
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EOPAS CS
[ RIT
l ;EEX 600 mg
A A A A S A AN S AAAA A AN A S A A SN A AN A
WX | X i oo 1 T I | ] N
WRC 6,800 5,600 6,900 7,500 5,200 5,600 4,900 5.900 5,200
Neutrophils *, 87 76 0 70 71 6 76 73 75
CRP 32 11 36 1.0 2.3 19 19 19 26
sputum  + + K.t + + + + 4 + N
MRSA KK
pus o+ j bt .
tbe bacilli Gaffky 2
C: C albicans
K: K. pneumoniae
N normal flora
Alone Combination
ug/ml . (‘)‘[?/ml
10004
Drug | MIC (ug/mD [FIC index Lo0by . CEZ MIC: 400 ug/ml o
R T e CEZ MIC: 376 ug/ml
8 400 c A IPM MIC: 200 ug/ml
<[ IPM 200 S 1004 100
ol 1] 20000+ 100) | 063 £ .
S| 401 40003204800 | 080 g 104 7 NEMAMICS
. g 10 g mING
S| 16 1] 400(376+235) | 059 S CEZ CEZ
El 64 1| 4000394162 | 052 g 2g 2e
“1256 . 1| 400(400+3.13) | 101 LA 1
IPM IPM
(H-?—Tﬁ—v—*'r*ﬁﬁ—r—\“"g 0.1+ 05¢
T T T T T T T
01234567 K 012345678
Time after dosing (h) Time after dosing (h)
EB, ethambutol; CEZ, cefazolin, IPM/CS, imipenem/ cilastatin;
RFP, rifampicin; CPFZ, ciprofloxacin
Fig. 4. Case no. 2, 64 y.o. M, postoperative wound infection (tuberculosis, pyothorax)
nTwin, MBI F LB PIBEA PC &+ 7 2 2028 58

S8t MRSA o> #ighey MIC 12, CEZ 400 ug/ml LI
F, IPM 200 ug/ml & &MY TH Y, FIC index T
ATH, WIFNoMRHLTLHEDRIZEH LNT,
16 : 1 £ AEE MIC 4 400 ug/ml (CEZ : 376, IPM :
23.5 ug/ml) T, MHBEMBE,» LEZ TLE ) T
FEL2Z2LGMICTHY, BRKRBICEHNTHLNY
LRTHDBEEZ LI,

1. * X

KA E T E NS5 MRSA D% {12, HrnEH|

W77 2 3 FEFO SR S, aureus |2, Hfafk

YEDS, B7ZiCMb 572 LD TH B2, Lizdhs T,
MRSA (2T il h 2R L ) 2 HERIZ L (2
DEDBHENED SFHCHATEL { vy, BEIFBRIC
BHWa I A (v, MRSA pifak LEREN
SE0IC koot FRREA~R=) o083
Rt 7 2 %R 721980 E£LIETH YD, MRSAD
Bim, M7 FEREERAA TS S 3R T2
LIFTRENIEA & BRI N, RIPFE D BRBRMIET
BHICIRES NI R TH D L HEZ N L5,
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BASIC AND CLINICAL STUDIES ON COMBINATION OF CEFAZOLIN
AND IMIPENEM AGAINST MRSA INFECTIONS

Akira Ito, Shigeki Odagiri and IFumio Matsumoto

The project team of the Kanagawa Infectious Diseases Research Group, Kanagawa, Japan

Matsuhisa Inoue

Laboratory of Drug Resistance in Bacteria, School of Medicine, Gunma University

Since April 1989 we investigated the basic and clinical effects of the combination of cefazolin
(CEZ) and imipenem (IPM) in 15 patients with proven or suspected methicillin resistant Staphylococ-
cus aurews (MRSA) infection (7 with respiratory tract infections, 7 with wound infections. In
principle, the daily doses of CEZ and IPM were 4 g and 1 g. The clinical efficacy of combined CEZ
and IPM was excellent in 2 patients, good in 9, fair in 2 and poor in 2, and the overall efficacy rate
was 73.3 %. This combination was useful even in patients who had not responded to many other
drugs, including minocycline. The bacteriological effects were: eradicated in 8 patients, unchanged in
5 and unknown in 2, with an eradication rate of 53.3 %. Against 15 MRSA strains isolated from the
patients, the MICs of CEZ were from 6.25—400 xg/ml and of IPM from 0.2—200 xg/ml. The FIC
indexes of the CEZ/IPM.combination were between 0.07 and 0.71 in all 15 strains and were 0.5 or less
(synergistic) in 9 of the 15 strains. The clinical efficacy rate and bacteriological eradication rate
were 100 % and 77.8 % in 9 patients infected with strains with an FIC index of 0.5 or less, but were
33.3 % and 16.7 % in 6 patients infected with strains with FIC indexes of more than 0.5. These findings
suggest that there was a correlation between the /n vitro combination effect and the clinical effect.
The only adverse effects of the CEZ/IPM combination were nausea and anorexia due probably to
IPM, in one patient with renal failure, suggesting that adverse effects of the combination are almost
the same as those of either drug alone. Based on our findings, we recommend the combination of CEZ
and IPM in the treatment of intractable MRSA infections.



