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CPRCI0 4 9 H 24 HZAF - TR0 4 12 1] 14 HZH)

1994 70> 6 1997 £ £ TO 4 F RIS TR ARFIEFE M B % AR A 5 TEHRIRM AL & 58 S vz ik
Bt 2,793 (kE AV, FEMBEEIINTIEIHICOVWTRIA LD TEFORBEERET 5. THEDH)
FEIXFERIE LT NCCLS ORI - 720 KKIRE 2,793 BRIZXF§ % piperacillin (PIPC), ceftazidime
(CAZ), cefsulodin (CFS), imipenem (IPM), aztreonam (AZT), gentamycin (GM), tobramycin
(TOB), amikacin (AMK), isepamicin (ISP), fosfomycin (FOM) i X UF ofloxacin (OFLX) O}
HERIZ, £hZFh 221, 109, 13.2, 19.6, 18.3, 14.8, 10.1, 27.4, 19.2, 8098 L U24.2% THh
572 $FIZTOB & CAZ DMEWTRHMEFR AR L7z 1997 FE 258 L /-4 H 755 %k D 9 H CAZ, IPM
F 7213 TOB DWW FNAICTHEZ R L7z 181 #1245 § 5 CAZ, cefpirome (CPR), cefepime (CFPM),
cefozopran (CZOP), IPM, meropenem (MEPM), panipenem (PAPM), TOB Ofiftf®ix, #h ¥
h 33.7, 44.1, 18.7, 20.4, 43.6, 13.2, 53.0 BL ' 13.8% TH -7z, $#iZ MEPM & TOB 7K\ iy
MRERL. FKBRE 181 ¥kIZX 9 % CAZ, CPR, CFPM, CZOP, IPM, MEPM, PAPM % X Uf TOB
® MICy 1%, FNFN 32, 64, 16, 16, 16, 8, 32 BX U 2ug/ml o7z, #XBRE 70 BRIZHN T 5 CAZ
¢ TOB, MEPM & TOB B X U'CZOP & TOB OB EX A TH S L, HEEHIZZNZN 59
(84.3%), 55 (78.6%) B LU 4T ¥ (67.1%) (RO LN, BHfEHIZRD N kol T2
CAZ L TOB, MEPM & TOB 8 X (' CZOP & TOB DA A b, KEAMBTHIELVHENRY

R U, BEEZEREEREICN S ABKREEHMED ) pabhr.

Key words: #xB2#, PFH{EMH, meropenem, cefozopran, tobramycin

bhbhid, EI21988FEH05H 1991 FIZHT 5 TEK
ZEIR 2 AR B IR R BE R S R T ERIR A R A & - S 7o Rk R
1,110 %k Hvy, ZORZMOHB % #ET L, imipenem fif
HREBESCESLICHML TS I L 2HME LT,

SENE, 1994 FEH 5 1997 F T TH 4 FMICHRAERT
Sl S NARIRERT 2,793 Bk E VT, ERIRZME LUK
BAL L 74 kBR B 259 B ceftazidime (CAZ) & tobramycin
(TOB), meropenem (MEPM) & TOB 3 X UF cefozopran
(CZOP) & TOB DM RIZOVTRIF LADT, FDOK
BriEd 5,

I. M8 & A&

1. fEREA

Piperacillin (PIPC, &EIWI{LF). ceftazidime (CAZ,
HA% 5 # ), amikacin & imipenem (AMK & IPM,
BARE), cefsulodin & cefozopran (CFS & CZOP,
RE3E L), aztreonam (AZT, —=—# 1), isepamicin
¥ gentamycin (CPR & TOB, (REfHBIH), cefepime
¥ fosfomycin (CFPM & FOM, BIiE R ), ofloxacin
(OFLX, 4 —%3E), panipenem (PAPM, =
(MEPM, FEARE) &, HMOHS

3£), mero-
AR )

fERA L7

2. fERREK

T3 KRR IR B R PR A TR B S 8 L
TARMREET 2,793 BkE V2, GBS RIER L -ERO
BBREICNT 2D REE (MIC) &, HAE LT
NCCLS* D H|E # 2 eV Table 1IZR L 720 — &0
MAEIAARTOFERHZESENKRE L T2V
o, HEkErLTELL,

3. IREYEREE

Minimal inhibitory concentration {&, HZA{LFE#RE
FAEHREID L D ME RS RE IV,
adjusted Mueller-Hinton broth (CAMHB) (Difco ft)
AHOTHE L. Thbb SRR BB AR
KT 10 fELCAR L, FURA S A B C MIC 2000 (Dny-
natech Product) # H\%f (HfE&E: 5x10°/~7 L)
L, 35C, 24 B¥RBEEAICHE L. 2B, BEAO
JEEIE, 0.183 45 256 ug/ml & L7z, HAIE 7213 A
DOMICHF = A A THIE TEkRATOKEH
W, CAZ £ TOB, MEPM & TOB, 13 & U8 CZOP & TOB
DOPFHEY R % HE L 72 CAZ, CZOP b X U° MEPM (&

cation—

penem

e TRl K K R 1-8-1
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Table 1. Resistance criteria

Antimicrobial agent MIC (pg/ml)
Piperacillin >32 (>128)
Cefepime >32 (> 32)
Cefozopran >32
Cefpirome >32
Cefsulodin >32
Ceftazidime >32 (> 32)
Aztreonam >32 (> 32)
Imipenem >16 (> 16)
Meropenem >16
Panipenem >16
Amikacin >16 (> 64)
Gentamicin >16 (> 16)
Isepamicin >16
Tobramycin >16 (> 16)
Ofloxacin >8 (> 8
Fosfomycin >32

(): Criteria of NCCLS.

0.12 % % 128, TOBIZ, 0.5 75 32 ug/mld 2 Bk B &
FBEL L7, &I, bhibh"PHELZLH IS,
CAZ L TOB, MEPM & TOB, 8 & U"CZOP & TOB
DA DHMAELEDT L — MR L TBE&, —#3E
EHFRELEHREKTIOBICARL, MBENEHEE
WICHRE (2 OB 0.1ml DA E AR K 5x10° A
DEBREE L% 5) L, 35C, 4MMEEERAORE
DHHLNRIMEEDOR/NMBEDHEAEDERE KD,
DM S, AL 2 EREEBMIEA TO fractional
inhibitory concentration (FIC) & FIC 2%k (FIC index)
T&RL, bo& b\ FIC index TRE &%, FIC
index 2°=<0.5 # #E/EH, 0.5<FIC index<1.0 % &%
AHFE/EMH, FIC index=1.0 Z MHMM{EMH, FIC index=2 %
AEB L UFIC index 28>2.0 2 EHfEH & L7, FIC
index 2<0.5 DHEEFBRLEREMR L L2

4. HEHEIINTLIREADE

1) RHREOIERK

EREIL, SXIZhhbOEEHIHE L FE
P> THER L7 §%b5 1.8mm (EE) x30 mm
(BX)DAMAESR %, BEREE, brain beart infusion
broth (BHB) (Difco #t) 2 AN, #HAEHR TR L
T35C THEL, £HEL L. ZORHBEEALK
WA 2A%Y Iml OREABEEKRKDOA - -REBREN
AR, #60 WMIRESICTHBELA%IC, £HAE
KR L CE-FHERNT 5 &4 10%fu/ml & %
bo EHIT, FARICABEEKPIZE AR EHDEL
TOHHEL T AHE I —E L TH 10°%fu/ml TH 1,

100

50

i 242

pindte . /| .:, i 7
B alalzlliniRll

0 PIPC CAZ CFS IPM AZT GM TOB AMK IS FOM OFLX

PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, IPM: imipenem,
AZT: aztreonam, GM: gentamicin, TOB: tobramycin, AMK: amikacin,
ISP: isepamicin, FOM: fosfomycin, OFLX: ofloxacin

Resistance rate (%)

Fig. 1. The resistance rates of piperacillin, ceftazidime,
cefsulodin, imipenem, aztreonam, gentamicin, tobra-
mycin, amikacin, isepamicin, fosfomycin and ofloxacin
against 2,793 strains of Pseudomonas aeruginosa iso-
lated from 1994 through 1997.

BOZHEARE L THATE L HM L. BRIZRDL
CEERMIUEL e —EBOFEZLOHEFIIH
Bobho - MEK (10°%fu/ml~10%cfu/ml) %I},
—HEHELZ3XEOFRELEZ Y7720 AT
EFEORBRREDOSPUHREBML TB . DWTHRA
OHWMAFRICEEL, COEERFTRRZATROELE
HERERBFREBLHEL, BBEMEL. L7z oTH
##id 10°cfu/ml TR L 72,

2) HKHEIIHTLHHHAICLLIREDR

£ L 724k B2 B No.23 ¥k, No.28 ¥k B & U' No.79
¥R 2 & 3§ 5 CAZ &£ TOB, MEPM & TOB, 3 & O
CZOP & TOB OBt TORME X, BRIICARE» S
FTNEN2RDOKRMBELRLTIMOBL, RENOEH%E
Y EEICHE LT, REMRZ ROz, KEHRICH
Wiz ZEHOWEE X, CAZ, CZOP, MEPM # & UF TOB
D 1MICBET, £h#+h 32, 32, 16 BX U4 ug/ml
EL7ze BHIEMZRVDOENBE L7,

II. B b

1. BtRABEROEAI RSN

1994 A5 1997 4 £ TO 4 FEMICERRA B2 S 5
M S N7 KRR ET 2,793 4k 11 BHNI T AER %L
Fig. 1 {278 L7z, piperacillin (PIPC), CAZ, cefsulodin
(CFS), imipenem (IPM). aztreonam (AZT),
gentamycin (GM), TOB, amikacin (AMK), isepamicin
(ISP), fosfomycin (FOM) # & U ofloxacin (OFLX)
ORI, FhEh 221, 10.9, 13.2, 19.6, 18.3,
14.8, 10.1, 27.4, 19.2, 80.9 B L1 24.2%TH -7,

1997 FE I BE SN2 T55 kD 9 B CAZ, IPM F 7
T TOB WINICHHEL R L7 181 %2 BIRLLUTD
EEBRICHW, T 181 KROEZHE L UTHEROK
% Figs. 2, 3, 4\I/" L7z IPM, MEPM, PAPM,
TOB, CAZ, CPR, CFPM B XU CZOP ® MIC O
range X, Th£h 0.256~128, <0.13~>256, 0.25~
128, 0.25~256, 0.5~ >256, 0.5~ >256, 0.25~ >256
B L 1°0.5~>256 ug/mlTdh o 72, 8 FHDEZHAH
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100 +

O—O IPM
4—¢ MEPM
0O—0O PAPM
=—a& TOB

Cumulative % of strains inhibited
(9]
<)
1

0 T T T T T T T T T T T

1 Y
MIC (4g/ml) =0.1302505 1 2 4 8 16 32 64 128 256>256

IPM: imipenem, MEPM: meropenem, PAPM: panipenem,
TOB: tobramycin

Fig. 2. Sensitivity distribution of imipenem, meropenem,
panipenem and tobramycin against 181 strains of
Pseudomonas aeruginosa isolated from clinical mate-
rials in 1997.

60
50

<

T 40

L3

8 =

8 30

[

g 20 -

«

-~ |

7]

210

) 33.7H | 44.1(] | 18.7 4] |436lf [132 |53.0(]| 138
0 i :

CAZ CPR CFPM CZOP IPM MEPM PAPM TOB

CAZ: ceftazidime, CPR: cefpirome, CFPM: cefepime,
CZOP: cefozopran, IPM: imipenem, MEPM: meropenem,
PAPM: panipenem, TOB: tobramycin

Fig. 4. The resistance rates of ceftazidime, cefpirome, ce-
fepime, cefozopran, imipenem, meropenem, panipenem,
and tobramycin against 181 strains of Pseudomonas
aeruginosa isolated in 1997.

D¥—21%, £heh 16, 8, 32, 05, 2, 16, 8B &
U 1ug/ml & - 7z, MICx THET % &, TOB A 2ug
/ml T—%{& {, MEPM, IPM, CFPM, CZOP, PAPM,
CAZ, CPR DT, ThZh 8, 16, 16, 16, 32,
32 X 8 64 ug/ml Td o 7o CAZ, CPR, CFPM,
CZOP, IPM, MEPM, PAPM i & U'TOB it 11,
Zh2hn 337, 44.1, 18.7, 20.4, 43.6, 13.2, 53.0 B &
M'13.8% THh > 720

9. EIEICHT A RIS L 2 REARR

Figs. 5~7 2. #%IRH No.23, No.28 ¥ & U* No.79 #k
oS E T 5 MEPM & TOB, CZOP & TOB & &
*CAZ & TOB DB L A REHREZ R L2
NOMAELETOLELVRBANRYRZDO SN, IS
MEPM & TOB DHAEDLETL o L LHMVREADE

100

Cumulative % of strains inhibited
[*Al
)
1

0 T v T T T T T T T T T T

MIC (.g/ml) £0.13 02505 1 2 4 8 16 32 64 128 256 >256

CAZ: ceftazidime, CPR: cefpirome, CFPM: cefepime,
CZOP: cefozopran

Fig. 3. Sensitivity distribution of ceftazidime, cefpirome,
cefepime and cefozopran against 181 strains of Pseu-
domonas aeruginosa isolated from clinical materials
in 1997.

Viable cell counts (Logio CFU/ml)

MEPM MIC:16 xg/ml

14 TOB MIC: 4/1ng1
FIC index: 0.37
0 T T T T
0 1 3 6 9
Incubation time (h)
O—O0: Control
A—A: Single exposure to meropenem (MEPM) 16 ,.g/ml

O—: Single exposure to tobramycin (TOB) 4 ng/ml
©®—@: Simultaneous exposure to MEPM and TOB
MEPM: meropenem, TOB: tobramycin

Fig. 5. Bactericidal effects of meropenem and tobramycin
alone and in combination against colonies of
Pseudomonas aeruginosa strain No.23.

BROONI, Thbb Fig 51Im L&, IR
B No. 23 # (2 MEPM 16 ug/ml & TOB 4 ug/ml % f
B, 1NMERSES L, 2 LoDOHMEE R 10°cfu/
ml 72* %5 10°%fu/ml (23 4 L, 3 K % (213 10°cfu/ml
(2, 6HFR] B & U9 WER %1212 10°cfu/ml £ THW A L
72, Fig. 6 IZ/R L 72 & 9 (2, No. 28 #% (2 CZOP 32 ug/
ml & TOB4 ug/ml % it 24, 1HE{ER 25 &,
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Viable cell counts (Logio CFU/ml)

CZOP MIC: 32 ;ig/ml
TOB MIC: 4ug/ml

FIC index: 0.37
0 T T T T
0 1 3 6 9
Incubation time (h)
O—O : Control
A—a : Single exposure to cefozopran (CZOP) 32 xg/ml

0O—10O : Single exposure to tobramycin (TOB) 4 xg/ml
©®—@ : Simultaneous exposure to CZOP and TOB
CZOP: cefozopran, TOB: tobramycin

Fig. 6. Bactericidal effects of cefozopran and tobramycin
alone and in combination against colonies of
Pseudomonas aeruginosa strain No.28.

Viable cell counts (Logio CFU/ml)

27 CAZ MIC: 82 ug/ml
TOB MIC: 4ug/ml

17 FIC  index: 0.31
0 T T T T
0 1 3 6 9
Incubation time (h)
O—O : Control

A—a : Single exposure to ceftazidime (CAZ) 32 . g/ml
O—a0 : Single exposure to tobramycin (TOB) 4 xg/ml
®—@ : Simultaneous exposure to CAZ and TOB
CAZ: ceftazidime, TOB: tobramycin

Fig. 7. Bactericidal effects of ceftazidime and tobramycin

alone and in combination against colonies of
Pseudomonas aeruginosa strain No.79.

Table 2. Comparison of fractional inhibitory concentration (FIC) indices in two—antibiotic combinations against Pseudomonas aeruginosa

No. of strains (%)
FIC index

ceftazidime + tobramycin meropenem + tobramycin cefozopran + tobramycin
2.0 1 (1.4) 1 (1.4) 2 (2.8
1.0 2 (2.8 5 (7.1 5 (7.1)
0.75 4 2 6

(12.9)
0.62 2 7 4
0.56 1 (11.4) (22.8)
0.51 1 6
0.5 26 27 29
0.38 1
0.37 18 14 13
0.31 7 11 4
0.28 3 (84.3) (78.6) (67.1)
0.26 1
0.24 3 2 1
0.18 1
Range 0.18—2.0 0.24—2.0 0.24—2.0
Mean = SD 0.47+0.24 0.50%0.25 0.56+0.30

Media: Cation-adjusted Mueller—Hinton broth (CAMHB)

X o DR R 10°cfu/ml A 5 10°%cfu/ml IR L,
3 BE R 7% 12 13 10°%cfu/ml 12, 6 BF i #£ 12 13 10°cfu/ml
12, 9MERI#£IZ1E 10%cfu/ml ¥ TR L7z, Fig. 73R
L7 & 512, No. 79 ¥k 2 CAZ 32 ug/ml & TOB 4 ug/
ml #PEA &2, 1RMERSELL, JLOOEER
£ 10°fu/ml 75 10%fu/ml 24 L, 3 BERI#&I1Z1E 10
cfu/ml 2, 6RFRI 3 L V9K #£121d 10°cfu/ml £ T
B L7z
3. WMEBHAFREIILZHEEDR

R % Table 2 IZ/R L7, CAZ & TOB DA ALY
T, HEEHIZ59 % (84.3%), HoMHFEMEH I 8K
(11.4%), HMERA T 2% (2.8%), AEIT1# (14
%) W3R Hbhizo MEPM & TOB O AEDLE T,
AMFEVER X 55 ¥k (78.6%) , ER/HHFEIERIX 9 #k (12.9
%), HMERE 5% (71%), AEIZ 1K (1.4%)
AD LN, CZOP &£ TOB DM AEHLETIX, HEME
B 47 Bk (67.1%) , EIHEFIER L 16 #k (22.8%) ,
HMER L5 8% (7.1%), Mk 2% (2.8%) CRD
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bt CAZ &£ TOB, MEPM & TOB, ¥ X Uf CZOP
¥ TOB OFH FIC index &, #NZh 047, 050 B
L5056 ThHolo

Im. = £

4E, bhbhid 1994 F 5 1997 £ F TD 4EH
T ERZEEEIH B R BEARE IR CRRRM B 5 B S
N7-AEBEH 2,793 MkE HV, 16 BEHOKZHEZFAEL
7-#%, PIPC, CAZ, CFS, IPM, AZT, GM, TOB,
AMK, ISP, FOM B & ' OFLX O it th ® iz, #h #
h 221, 109, 13.2, 19.6, 18.3, 14.8, 10.1, 274,
19.2, 80.9 B LU 24.2% THotzo Tz, 1997 FE 5
oSN ARBRE 755 ¥k & 0 EIR L /- CAZ, IPM % 7:13
TOB DWW NI % /R L7z 181 BRICH 3 5
X, CAZ, CPR, CFPM, CZOP, IPM, MEPM, PAPM
BXUTOB T, #hZh 33.7, 44.1, 18.7, 20.4, 43.6,
132, 53.0 B8 L U°13.8% TH h, 4.2, CPR, IPM,
PAPM O E#R AL S B S L ze A WS A LR
EE 3FNIHT AMiTE® X IPM, MEPM, PAPM T
ZFh#h 43.6, 13.2, 53.0% &, MEPM %@ U 4 )L 3
RALBMAEWETH Y A6, ok bEVHERE
RL720 —7, laconis™ 5 b, 1,182 Bk DKRMEHE % F .
TEFINT AHERL T ERE, MEPM, IPM,
CAZ, ciprofloxacin, PIPC, TOB ¥ & U GM D A=
i, #h#h42, 125, 156, 16.0, 21.0, 2608 &
29.8% T, SRIOKET L RIS, MEPM b5 & b
BORMERE2R L EHBE LTV 5,

D& IKRBEE O MEPM (24§ ATEEMIK L,
IPM LV EBEREHENEETHI L, ENTELD
HEMRH D, 2, BRICBVWTOEBKLEREL»S
{, S8HEDMEMBEIIK L, WU NARILAZHEYED
ZMPTMEPM A b o & bEVMICARLAZET B
Fyjita 512 X 2 HiE5<, &BBE 20 #kicxt 3 5 MIC 13
MEPM, IPM, PAPM DOJEIZENEZEHERLIZ L
THERBMNOTIZEAREL EDDH D,

BIEE, ANVARILRMEWBRIINTARBREROFEE
LR E L THUNRE L RMAWESEA O EE
BILTHLD2EARBIZEAEHNOBALDET &
AU P-F 792 —BIZLBHNNVNARLLRINVEWE
DMK B STV 557, MEPM (3 Lk L 72D
2EACMZz o EBILLA L, D2 EARBHRICBY
THIPM R PAPMBEMBEHIPEK T LA L™, £
7o, A¥0p-5 2 5 <—EELEKIZIPM, PAPM O
A b3 MEPM IZHiifEA2RTI L LD, TOMRRE
181 %5 &, IPM, PAPM fittE T MEPM &%t D&k
BREIL, D2 RIBHRTH A TREMEL RSN, DF D,
DT EHNMEPM AR LA NNANRLAREYWETH
D%hs, ok bRV RLRLIEBHLEEZION
PASS

SERE L 7RI 16 BHITXTISEER AR

Sh, 1997 FE B XN RBE 181 4KICH L L - &
LIVt E®E %8 L 72 MEPM, TOB T 13.2, 13.8
Y%DWHELRTH Y, B TOERIZIZIBESHLEBD
7. #Z TMEPM & TOB, CAZ & TOB, CZOP &
TOB D BHHMEIZD VT, RBHE 70 %kZ H VR L
7zo ZD#EHE, MEPM & TOB, CAZ & TOB, Bt ¥
CZOP L TOB DHMFEXFIE, TN Zh 786, 84.3, B
XU67.1% LENTHEEREZRL, HBER 14
LRDLh o, BEOMEIIHNTI2MEEOEMT /-
BRI, BERETIEEN 7)) —DRETEML TV 5
EEZEZONDA. ARANTIIHEIZERE L THEELT
WhHEEZOLNS, LIzA o TEZHIZIZZNAANDIHE
BEONMBEREOREN LTINS, AR TIIEHATAL
BICERBEZER L, ThORBEEOHHADEE KT
U720 kMR EAAE (ZIRFN D WSS L 72 5 BRI E TR
T5Z A%z, MEPM & TOB, CAZ & TOB,
B LU CZOP & TOB DHABLEIZL W BREH, K
KSR E2EETARTFELTLVEELEZ, Thoo
HAEGDLTIILABRAWERELRF L2 ZA, RAME
TOLEN-HEERALGEH S, $$12, MEPM & TOB
DOHFRTL - L LBV RADEIROON, DF D,
Fig. 512" L7z & 912, MEPM B X U"TOB 2§ 5
MIC 2516 3 & M4 ug/ml DixBHE 2 L, MEPM 16
ug/ml & TOB 4 ug/ml OHHIZ L 2REHRIE, EH
1RMBICKRMOEREE E 10°%fu/ml 2* 5 10°cfu/ml
12, 3EFRIT2IZ 10°%cfu/ml, 6 BFRI B L M9 RFRIIZI
10%cfu/ml £ TRA L7ze T DOFERNE L Figs. 6, 712
7R L7 CZOP & TOB, CAZ & TOB D#iA&bE L
X, LB REHRTH - 720

—%, MEPM ¢t =a2—F /0>t ofRABREIIOV
Tix, MEPM & levofloxacin D#lA A& T, checker-
board {2 & b, HEEA 124 kP TH (5.6%) (2
THoN, FEMBETIE, 128F 114 (91.7%) (M
FEHEMPBDO LN LD, Visalli 5P L 2 HEHDH
5

bhbhid?, XXIZCAZ & TOB DHAEHLET,
BREBRIBOTELVHEDRVSZO O L &2 H
L, &5, Hibs®E, CAZ L TOBIZX 5 HFH
WIEL, EREE PO E T A BEEREREIEC AR
ThhLHEL TS,

4 O E T MEPM & TOB %4 » & b KW iigtE =
BRL, T2, EROPIANNARILARAENEET
I AT FRIAEDHEOHRBEMEERITL,
MEPM O#4, AMK & 5\ i3 TOB O3 h & DB
BT 25 B 10 BRTHIE, 15 4k THMAERD &
h7=725, IPM O%4& AMK L o ff i THESZED SR
7oRRIE 7 <, 11 B THIIN, 14 %R TAM, TOB & O ff
HIZBWTIZ 1 HRTHE, 1I9KRTAMTHo 2L &
D, ANNAREAMEEHRE SORBREICHL, AV x
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The 2,793 strains of Pseudomonas aeruginosa isolated from clinical materials in our laboratory during a
four year period from 1994 through 1997 were examined to study their susceptibility to eleven drugs. As a
rule, the criteria of resistance to each drug used in this study followed those of NCCLS. The resistance
rates for tobramycin (10.1%) and ceftazidime (10.9%) were the lowest among piperacillin, ceftazidime,
cefsulodin, imipenem, aztreonam, gentamicin, tobramycin, amikacin, isepamicin, fosfomycin and ofloxacin.
The 181 strains of P. aeruginosa isolated in 1997 were examined to study their susceptibility to eight drugs.
The resistance rates for meropenem (13.2%) and tobramycin (13.8%) were the lowest among ceftazidime,
cefpirome, cefepime, cefozopran, imipenem, meropenem, panipenem and tobramycin. The combinations of
meropenem plus tobramycin, cefozopran plus tobramycin, and ceftazidime plus tobramycin showed marked
bactericidal effects against colonies of the selected strains of P. aeruginosa tested. Of these combinations,
meropenem plus tobramycin showed the greatest bactericidal effect. By means of the microtiter broth
dilution checkerboard method, combinations of ceftazidime plus tobramycin, meropenem plus tobramycin,
and cefozopran plus tobramycin were found to be synergistic against 84.3%, 78.6%, and 67.1%,
respectively, of the 70 strains of P. aeruginosa tested. No antagonism was observed in this study. These
combinations may be useful for P. aeruginosa infections.



