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Imipenem it M ARAREE DO IR B & U ceftazidime & tobramycin OHtEZE

B A% EI E¥X-EF KK
FRAZEFIHI MR ER

B/ 8 —

BR-H =

HEXZ 7 7 ) RRRH B H AR > 5 —

(PR 5 11 A 30 Bt - TR 645 B 11 H2®)

FERZEZEMNRERERES CRKME 2 558 2 vz imipenem (IPM) it i &
28H/ER, 10 XH T 2 B2 LTI, ORI BRI L LT NCCLS DX
o2 %2 Ceftazidime (CAZ), piperacillin (PIPC), cefoperazone (CPZ), cefsulodin (CFS)
D778 LRDOBPTHR, CAZ DEHERH28.6%Th > L <, tobramycin (TOB),
amikacin (AMK), isepamicin (ISP) ®7 3/ 7V ay F%RDO iz, TOB Ot
39.3% TH > & b{EH > 7z, Fosfomycin (FOM) it iz 100% T % - 7z. IPM ittt
BB No.23 % (TOB MIC: >32 ug/ml, CAZ MIC: 32 rg/ml) OHEME T 3 CAZ &
TOBODHRI & 2B RERA. TOTOBHEEMMEE 2 H V- EBR T}, CAZ L
TOB ORFHER THREXRL—EFEN T 72, BFHEZHATIR, CAZ 41754, TOB %
BEDTH, TOBETHRER, CAZERSE5 LD bERLBEYDRLED iz, #HRAL >
IPM RS 4 kb 5 i3 IPM 253883 5 S-lactamase 135B® S iz 5 12,
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RAVIZ, S X219884EH S 1991 FE i B 13 5 FEKRYE
EXHHBRREERER CREAME» 5 2 # S - RRE
1,110 %% vy, TORZEOHB MRS L, imipenem
M ERBMELEFCHML T3 2 L2 REL T2,

£ ZT45HE, IPMiERBEDE ST 2 S-lactamase
OEEB LUERE L IPM MRS IcH T 5 ceftazi-
dime & tobramycin QAR ICOVWTKRIFL 2D T,
FOERMERES 2,

I. RERWEC RERHZE

1. BEREH

Imipenem & amikacin (IPM & AMK, #E&H3K),
ceftazidime (CAZ, H& Y > 27 V), piperacillin &
cefoperazone (PIPC & CPZ, E1{t%), cefsulodin
(CFS, ®RHE#EM), aztreonam (AZT, x—#4),
cephaloridine & tobramycin (CER & TOB, i &
#MWIE), isepamicin (ISP, ¥ =V ¥/ - 5 ),
ofloxacin (OFLX, #—$43), fosfomycin (FOM,
BRIGME) 13, AEOHLG» b DEEAL I,

2. (EREK

FEKEEZTHBREE CERKHE» 558 L 7

IPM AR BR S 28 Bk % V> 72, NCCLS? D¥|E &
HcH L, IPM X3 3 MIC 28216 ug/ml D ¥ %
IPM iR RE L Lz, ZBSEERAL -EFOK
BRE T 2MtEDERE (MIC) % Table 1icRL
720

Table 1. Our criteria of resistance

Drug MIC (gxg/ml)
Imipenem 216
Ceftazidime >32
Piperacillin >32 (>128)
Cefoperazone >32 (= 64)
Cefsulodin >32
Aztreonam >32
Tobramycin >32
Amikacin >16 (> 64)
Isepamicin >16
Ofloxacin 2> 8
Fosfomycin 232

(' ): Criteria of NCCLS.

* FREBPREZM1-8-1
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3. EAIRBMEHR

IPM it e A A 28 #R iz xd 3 2 11 2H| D MIC DHl
Eid, HE{CEMEFSRRE (MRBEHERE)®
I8\, cation-adjusted Mueller-Hinton broth (CAM-
HB) (Difco#) ¥*BWTHEL o TRbOL—RH
RELrBELEAKTIORCERL, HEFHSERM
iz MIC 2000 (Dynatech Product) % F\ & (&M
& 5%10°/7 ) L, 35°C, 24 REMISSMBYIE L
Too M BHEWERE I, IPM, OFLX %32 %5 0.25,
CAZ, CFS, AZT ix64»5 0.5, PIPC, CPZ i
128 5 1, TOB, AMK, ISP 332 %5 0.13, FOM
13128 225 0.13 ug/ml & L1z,

4. p-lactamase G

1) BMRBEORE

Pseudomonas aeruginosa PAO1 (Hi##R), No.
13, No.21, No.22, No.23, No.24 8 XU No.33
BED RIS B (KEF) 1249 107 cfu/ml
B kS cEEL, 37°C, 4RHIRERERL . #
B, ke RABCI D EEEBRL, 4£°C,
20,000 r.p.m. 1 BfRDE L LI A BERBE LT,

2) p-lactamase iEMEDHIE

Watanabe® & D H IV, U. V. &I X D HIE
Uiz BIER, BEZ 77 VBRRABHRATERL
72o B-lactamase {1 1 2 1 umole DEE %
SRTHIBEEREY 1B EL, Lowry ¥ i > TK
BBy N7 (mg) YYD OLEME (unit/mg
protein) TxRU 7z,

5. HEHFHI T 2 REIR

1) SEHREDIERK

EHEIE, S SCBAVLEFSREL AT
B> TER LT, $4bb 1.8mm (ERE) X30 mm

(B &) DAMEMKYE, MEKERK, brain heart in
fusion broth (BHIB) (Difco #) Ficv>h, IPM i
PEARINEE No. 23 #R R M L, 35°CT—AUERE, K
BhEA AR EIRD L, REERKPTHRS
Li:bD2EMEL LT, SERKTHREL IoRMiE A
2% Im OBBEEAKDA > LBREANCARL,
#7160 MR MEE I TR, ERAKPICEFEEL TS
T-EMEHAIT A 10 cfu/ml LB, 351,
i ERATIC L BT EMDEL THEREL TY
ZEHII—FEL TR cfu/ml THY, BEOXKE
r LCHIETTHE L WM L 7z BEMIIRD & 5 it ER
WizRELY, —ERORTEELOALHCERD
¥ o F-fAE K (10°/ml~10*/ml) 220, —HEHA
L7 3REQOFRLEE Y /HFicna) USITREDR
BFREE2HS5HUHIEHKL TH L, 2V TKRADER
PRMCERL, ZOEZRTRELIIEOMEER
RERB LKL, BEEH S, Lioso THkKIE
EFRTH D,

2) MmEEICNT A L ZREPR

#i5  U7- IPM fiftEARARES No. 23 kkicrt 4 5 CAZ
L TOB#tHEcoBE sz, OCAZ t TOB D
RrEF, @TOB 1BBIfEMA% CAZ HFm, QCAZ1
RER/ER % TOB D 3 38 D & DV TR I AR
FEOrOETNTh2EDBAREL VL, BERROEX
PAFROCHEL, FEMBERD I, BEHRIC
Hwi-CAZ D#E 1}, ERAKSRTHSWIREMD
hiR OV HIMEE T 32 ug/ml, TOB OBEE IBEH
fuz A 7oL TOB i B ERHE (MIC: 232
ug/ml) TH->=DTI10xg/ml AV, FEFEM
ARVLOEXMEE L,

Table 2. MICs of ten antimicrobial agents against twenty-eight strains of
imipenem-resistant Pseudomonas aeruginosa

Antimicrobial

MIC (ug/ml)®

agent range 50% 90%
Ceftazidime 2— 64 8 64
Piperacillin 4—>128 16 >128
Cefoperazone 4—>128 32 >128
Cefsulodin 2—> 64 16 64
Aztreonam 1- 64 8 64
Tobramycin 1-> 32 4 > 32
Amikacin 2—> 32 16 32
Isepamicin 1-> 32 16 > 32
Ofloxacin 1- 16 4 16
Fosfomycin 32—->128 128 >128

» 50% and 90%, MICs for 50% and 90% of the strains tested, respectively.
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II. ¥ I R ® MICso TLEEE T 3 &, OFLX 0216 ug/ml T, R
1. EHRSHRR AMK, CAZ, CFS, AZT, TOB, ISP, PIPC,
1) ¥EXoOHEH CPZ, FOM i3, ®h¥®¥hn 32, 64, 64, 64, >32, >32,

IPM MR M B 28 £k D 11 FEH o 2 B4R
Eopk# % Table 2 iZRL 7%, CAZ, PIPC, CPZ,
CFS, AZT, TOB, AMK,
FOM @ MIC range i3, Eh¥h 2~64, 4~>128,
4~>128, 2~>64, 1~64, 1~>32, 2~>32, 1
~>32, 1~>16 BX U 32~>128 ug/ml THo 1,

ISP, OFLX 8 U

>128, >128, >128 ug/ml TETH - 720

2) MIC 888

Fig. 1a % & Fig. 1c i IPM it & o 33 5
B-5 7% ¥ o2 FMD MIC DM %ERL 2, Fig.
1ai2IPM £ CAZOMIC B2 RL b D TH
308, IPM itk AR AR BE 28 #k b 8 #R D 4 43 CAZ iZ it

a. b. c
- >128} 5 3 >128} 1 1 4
=~ >64} = 128} 2 = 128} 1
% 64| 4/1/ £ al / £ wf 111 ’
X 32} 17 2 S 32t 1 S 2 1
g 16F 11 £ 16 22 2 £ 16 33
- 141 g 8 111 g 8t 1L
&4 231 g 4 14 & 4r ‘.
8 2F 1 4 1 & 2+ -9 2+
1t 1+ 1+
0.5 0.5} 0.5
1 ] 1 1 1 1 1 1 0 1 1 i 1 ) _— 1 1 0 . 1 1 1 1 1 1 A
0051 2 4 8 16 32>32 0051 2 4 8 16 32>32 0051 2 4 8 16 32 64 >64
Imipenem (zg/ml) Imipenem (ug/ml) Ceftazidime (ug/ml)
Fig.1.
a. Correlation of MICs of imipenem (IPM) and ceftazidime (CAZ) against IPM-resis-

tant Pseudomonas aeruginosa.
b. Correlation of MICs of IPM and piperacillin (PIPC) against IPM-resistant P. aeru-
ginosa.

c. Correlation of MICs of CAZ and PIPC against IPM-resistant P. aeruginosa.
a b. c
>32 / >32f 1 / >321 1 /2/
T R 1 4 T %2t 4 3 3 3 12
£ £ E
% 16 25 & 16} 15 1 3 ® 16 11 4 1
=~ 8 11 4 1 ~ 8+ 21 2 o 1 2
£ £ o
g 4 2 S 4 1 S 4 1
f‘é 2 11 E ot 1 E 2t 1
< 1 g 1 1 g 1 1
0.5 0.5} = 0.5
C' 1 l 1 ] 1 1 1 L 0 1 1 1 | 1 1 1 i 0 1 1 1 | 1 1 A -
0051 2 4 8 16 32>32 0051 2 4 8 16 32>32 0051 2 4 8 1632>32

Tobramycin (zg/ml) Tobramycin (ug/ml) Amikacin (zg/ml)

Fig.2.
a. Correlation of MICs of tobramycin (TOB) and amikacin (AMK) against imipenem
(IPM) -resistant Pseudomonas aeruginosa.
b. Correlation of MICs of TOB and isepamicin (ISP) against IPM-resistant P. aeru-
ginosa.
c. Correlation of MICs of AMK and ISP against IPM-resistant P. aeruginosa.
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HT, TEMESED S LENSEED Shiz,
Fig. 1bi2IPM X PIPCOMIC O ERL = b
DT, 28¥kh 14 %D & 42 PIPC izt T, CAZR
RATZEMME LD S X VRN EH % T, Fig. 1
ciXCAZ L PIPCOMIC DHHM%E2FELIH DT,
PIPC iz #\> MIC £R¥T#Tb, CAZ iZiXEV MIC
PRTHRBVERBD N, UEORR®S, IPM
itk T 12 CAZ & PIPC 13552 i % BB 7z V> ks
&<, BC CAZ 2 T0% U LDBBYEETRL, H
BHTRbo L bENIEMTH > o Fig. 2a 5
Fig. 2c i IPM ittt ikME 278/ 7V ay
FXoD2XMoD MIC DM %R L7z, Fig.2a»5
TOB iz 16 ug/ml LA £ ® MIC % =3 #T, AMK iZ
8 ug/ml LT @ MIC %75 L 7o 8k 52 4 %k, iz AMK
232 pug/ml LA E D MIC %R L 728 T, TOB I 4
pg/ml A TFTOMIC 2R Lk 1 kT H S,
TOB & AMK, TOB t ISP O Tk, FEmELS
BSOS > 0%, AMK L ISP Tz
MEBEH Sz,

3) itk

Table 3 i 10 JHizxt 3 3 IPM TR B 28 #%
DiEEER LIz, f-7 75 LFDOHPTIX, CAZD

b

D

Mt 28.6%Tb o ELIEL, 73/ VavFE
% Tit, TOB Dt ¥39.3%Tb > L biEd-
° FOM i:*‘j'b—( li IOO%ﬂ‘ﬂfiﬁ‘tho f:o

4) MW r—r

Table 4 i IPM FHEMRIRE 28 #Ric ot ¥+ 5 10 %M
Mty —> %R L%k, CAZ-PIPC-CPZ-

CFS -« AZT + AMK - ISP - FOM D##ts/¢5 — it,

Table 3, Resistance rate

Antimicrobial % (no.)
agent resistant
Ceftazidime 28.6 ( 8)
Piperacillin 50.0 (14)
Cefoperazone 57.1 (16)
Cefsulodin 35.7 (10)
Aztreonam 32.1(9
Tobramycin 39.3 (11)
Amikacin 53.6 (15)
Isepamicin 71.4 (20)
Ofloxacin 42.9 (12)
Fosfomycin 100.0 (28)

Criteria of resistance of each drug is shown in
Table 1.

Table 4. Resistance patterns of twenty-eight imipenem-resistant Pseudomonas aeruginosa to antimicrobial agents

Resistance pattern

No. of strains (%)

CAZ PIPC CPZ CFS AZT TOB
CAZ PIPC Cpz CFS AZT
CAZ PIPC CPZ CFS AZT
CAZ PIPC Cpz CFS AZT
CAZ PIPC CpZ CFS
PIPC CpZ TOB
CPZ AZT TOB
PIPC CPZ CFS TOB
PIPC CpPZ TOB
AZT TOB
PIPC CPZ TOB
PIPC CPZ CFS TOB
PIPC CPZ
TOB
TOB
CpPZ

AMK ISP OFLX FOM 1 ( 3.6)
AMK ISP FOM 3 (10.7)
AMK FOM 1
ISP FOM 2
AMK ISP FOM 1 (21.4)
AMK ISP OFLX FOM 1
AMK ISP OFLX FOM 1
ISP FOM 1
AMK ISP FOM 1 } (10.7)
AMK ISP OFLX FOM 1
OFLX FOM 1 (7.1
FOM 1 }
OFLX FOM 1
ISP OFLX FOM 1
AMK ISP FOM 2 (21.4)
AMK ISP OFLX FOM 2
AMK OFLX FOM 1 (7.1
ISP OFLX FOM 1 }
FOM 1
ISP FOM 2 } (14.3)
OFLX FOM 1
FOM 1 ( 3.6)

CAZ: ceftazidime, PIPC: piperacillin, CPZ: cefoperazone, CFS: cefsulodin, AZT: aztreonam, TOB: tobramycin,
AMK: amikacin, ISP: isepamicin, OFLX: ofloxacin, FOM: fosfomycin.
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3k @D 5 h fz, CAZ-PIPC-CPZ+CFS
AZT - ISP - FOM, TOB - AMK - ISP : FOM,

AMK ¢ ISP « OFLX : FOM 8 & ®* ISP - FOM o it
HRI—, EhEN2KREED ST, IPMiR
RN 28 thP 6 1k (21.4%) R4FBIUTHIIC
METHo . T4k (14.3%) Z2#, 38
(10.7%) &, EhE*h6H & 8 HcitETH - e

2. f-lactamase %

Table 5 8-7 7 # & #| D MIC & B-lactamase
WEiEERL Iz, IPM BZM4EHKTH 35 No. 21 #%, No.
33 L IPM ¥ TH 2 No. 13 8k, No. 22 #, No.
23 ¥, No.24 tk% Fv> T f-lactamase DA % W<
oo MWL LTPAO 1#M¥EEKEE*Hv, IPM &
PIPC#®XH: L -BE, 6 EKIZVWINY IPM &
PIPC 3T &izh o7, CER2EE L LBE
ik, 5SKICCER I REENTE D 5 h, %icIPM,
PIPCE S UCAZD3IF e %73 No. 23 Bk &
No. 24 HRIZ IO IEEBBD S,

3. HRECHIT HHAEI X AHEMR

Fig. 3 iz IPM it} 4 &R 8§ No. 23 £k D £ 50 5 o
3T35CAZ £ TOBOHFRIC X 2 BEYRERL 120
CAZ £ TOB ORRHER CHREHR—ZFENRT
2o $2bb CAZ £ TOB % 1 BFHIEIRERA X ¥ 3
t, BEE 10° cfu/ml % 10° cfu/ml C#3°2 2 L 28
TE&, JRFMEASE 3 & 10 cfu/ml, &5z 6 BFfE
BIUIRMEMR I ¥ 3 L 100 cfu/mlicK$T 2 Z &
T &L, BRZEJA TR, CAZ &fT#&5%, TOB
28505, TOB &fTE5%, CAZ®R5L) HE
NI BESHRSEBD Shlz, IPM BR2H&EE No.
REEHOVIBETYH IPM HEEBE No. 23 % &
BAU & 5 2BEUMRBED Sh iz (Fig. 4).

III. % L

SERZ ik, IPMiHERRE 28 % 2H VT, 10
K OEFRBYELRW~I:. TORKR, -7 A
#T#5 CAZ, PIPC, CPZ, CFS Omtfe¥iz, *
h®h 28.6%, 50.0%, 57.1%, 35.7% T CAZ Dt
MERLOLEHEL, 73/ 7VavFRTHS
TOB, AMK, ISP ofiitt¥iz, #heh 39.3%,
53.6%, 71.4% 7T, TOB OfttE®Es b - L biEH» -

f—p

- CAZ MIC: 32 ug/ml
TOB MIC: >32 ug/ml

2 l L 1 I L 1 i L 1
0 1 3 6 9

Incubation time (h)

Viable cell counts (Log,, CFU/ml)

o : Control

O : Single exposure to TOB

A Single exposure to CAZ

® : Concomitant exposure to TOB and CAZ after 1h preexposure to TOB
4 : Concomitant exposure to CAZ and TOB after 1h preexposure to CAZ
@ : Simultaneous exposure to CAZ and TOB

CAZ: ceftazidime, TOB: tobramycin

Fig.3. Bactericidal effects of ceftazidime and
tobramycin combinations against colonies
of imipenem-resistant Pseudomonas aeruginosa
strain No. 23.

Table 5. Susceptibility and activity of g-lactamase

MIC (ug/ml) Activity of g-lactamase®
Strain
imipenem piperacillin ceftazidime imipenem® piperacillin cephaloridine
PAO1® 2 4 2 ND? ND 4.38%10"¢
21 1 8 4 ND ND ND
33 2 4 2 ND ND 5.14x10°*
13 32 4 2 ND ND 7.92x10"%
22 32 16 4 ND ND 1.44X%10-2
23 32 128 32 ND ND 9.39%x10?
24 >32 128 32 ND ND 8.52x10-2

» Unit/mg protein

» Substrate

© Standard strain

@ ND, not detected (<1.00Xx107¢)
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Viable cell counts (Log,, CFU/mi)
=

3
CAZ MIC: 64 ug/ml
. TqB MIC: I>32 If‘g/mll

0 1 3 6 9
Incubation time (h)

: Control
. Single exposure to TOB
Single exposure to CAZ
Concomitant exposure to TOB and CAZ after 1h preexposure
Concomitant exposure to CAZ and TOB after 1h preexposure to CAZ
: Simultaneous exposure to CAZ and TOB

CAZ: ceftazidime, TOB: tobramycin

eprbmpOoO

Fig.4. Bactericidal effects of ceftazidime and
tobramycin combinations against colonies
of imipenem-sensitive Pseudomonas aeruginosa
strain No. 32.

7o # ZTCAZ L TOBORHic & 5 IPM Mt &
B3 No.23 (RO ERE o T 2 AR ;AR

CAZ &t TOB OEIBERACREYUEN b - L LEN
Twiz, L2 0OEHBELTCAZ” £ TOB DO#
st s B RHSO SHEENICERL, HEEESHY
BEANTDOTREVLEFZI TS, BHEZEHAT
X, CAZ %178 5%, TOB 250/, TOB %
TRE5%, CAZEE5 XD bENLBEDRSED S
Nize ZORRBPREOPEEORLVOERL—
BLTWw, ZOFERIZ, TOBEEMEETRITHE
BEROLBEORRTH S, &6 TOB &t
PRIBEHREZAOTIRELIwER>TW3S, IPM
it 1 4R I8 & No. 23 #% (Fig. 3) & No.32# (Fig.

4) ¥t¥ 3 CAZ L TOB ORIBHEE O ET, 18F
Ri%OBELRH, CAZ D MIC DK %v> No.32
DOFBMIC D/hE v No. 238k & D bEN T WT228,
ZHIZDOVTRSERHLIEVERS>TWS, RIBE
T BEF75LFET I/ VAV RROHE
JEFicD»TiX, FHiz, KBRBREETAVERVE
BB ERY T gentamicin (GM) & astromicin (AS-
TM) & PIPC O#tF#E TREEF 2% 38K
HTirk, FANESOEERDRBL-LLENTBY,

PIPC % %17 L 7442 it GM, ASTM DOREHR
REMASNEMHRIELIERIBO T LR
LT3, Fil?5 bRMEBRIEC S L T ticarcillin
(TIPC) L TOB :#tf+5 L, TIPC L3204, 2
L84 13FEE2 L itk TOB ERIICBEL RS
IO YROBETHED SR LBEL TS, ¥
MAEID |2, MR IBRAE 2 31 5 ISP & PIPC
OBETOBRKRN CRMLBEEL TV 3, 0k
BB FLRET S /7YY FROAHRIZ
RO SRT 3 2B0H5 EBbh3, Wit
512, CAZ & TOB i & 2 ML ix, RRMED
DT MR RBBRECHATHS LRELT
Vw3, RIRED IPM T 2EDOREEL T, 45
~49 kilodalton DAMEEHDOXRMIZE 25 IPM O
EREDE T 292 5h 558, Watanabe® 513,
IPM it tE R RE» 5 IPM, CAZZ ¥ 23R T 3
oxyiminocephalosporinase type I 2 RBH#iL, 0
REFR7IAIFLEFETHILICL Y ZOER
SEREINDLWELTVS, I THEKHHR»5H
WL -RBE 6% (IPM itk 4 %, IPM E2tH
2#%) 2AVTIPM 243%T 2BROFMERML
703, IPM 23T 38RIBOshlzrol,
PIPC #3832 BRDOAERIZ DL T LR L 1228,
PIPC # M+ 2R LED S hizd o7, CER %
EHELLEE, 5K D flactamase EHE LY
shi, IO Blactamase i1 IPM, CAZ, PIPC
BEHEERTIIRHRALT L 5.14X107°, IPM it
CAZ, PIPC B2MERTIZ7.92X107* & 1.44X107%,
IPM, CAZ, PIPCitt#kTi39.32X107* & 8.52X
10*TH0, CAZRiED 2B UA BT HEVE
KThotk. SEADERTRES W IRRED S
lactamase & CAZ DREZE L AL TH D, HXRE
DEIS N TV 3 RefaiktE D f-lactamase R ELEL T
W3 EHREIHh B, IPM S8 o wWTR,
K=Y D2ORBLREBHER SN DD, SERED
ERBCHK—Y D220 TRHET 2 FETHS,
X [
1) B\A%, HBOIEWK, HIFEE: Imipenem RHER
B D MIREL B X U ceftazidime & imipenem ¥
7z 1% ofloxacin @ 8 A% R, Chemotherapy 40:
1201~1207, 1992
2) National Committee for Clinical Laboratory
Standards. Approved standard M 7-A 2 (M 100
-S4). Method for dilution antimicrobial
susceptibility tests for bacteria that grow
aerobically. Vol. 12, National Committee for
Clinical Laboratory Standards. Villanova. Pa.,
1992
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Susceptibility of imipenem-resistant Pseudomonas aeruginosa and bactericidal
effects of ceftazidime and tobramycin combinations against colonies
of imipenem-resistant Psexdomonas aeruginosa

Kohki Takahashi, Masaharu Watanabe and Harushige Kanno
Department of Laboratory Medicine, Chiba University Hospital,
1-8-1, Inohana, Chuo-ku, Chiba 260, Japan

Ichiro Fukuda and Shinobu Tamura
Preclinical Research Center, Tsukuba Research Laboratories, Nippon Glaxo Ltd.

The susceptibility of twenty-eight strains of imipenem-resistant Pseudomonas aeruginosa to
ten antimicrobial agents was investigated. As a rule the criteria of resistance to each drug
used in this study followed those of NCCLS except for fosfomycin. The resistance rate
(28.6%) of ceftazidime was the lowest among S-lactams: ceftazidime, piperacillin, cefoperazone
and cefsulodin. On the other hand, the resistance rate (39.3%) of tobramycin was the lowest
among aminoglycosides: tobramycin, amikacin and isepamicin. The resistance rate of
fosfomycin was 100%. The simultaneous, combined effect and prolonged combined effect of
ceftazidime and tobramycin against colonies in cotton suture of imipenem-resistant P.
aeruginosa strain No. 23 were investigated. The simultaneous exposure of ceftazidime and
tobramycin showed marked bactericidal activity. The bactericidal activity of concomitant
exposure to ceftazidime and tobramycin after pre-exposure to ceftazidime were greater than
that of concomitant exposure to tobramycin and ceftazidime after pre-exposure to tobramycin.
Four imipenem-resistant P. aeruginosa used in this study did not produce a S-lactamase that
hydrolyzed imipenem.



