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3. ERAH MK B & U break point

SEEAL HEYMR I, piperacillin (PIPC),
ceftazidime (CAZ), cefsulodin (CFS) cefoper-
azone (CPZ), aztreonam (AZT), carumonam
(CRMN),
kacin (AMK), gentamicin (GM), netilmicin
(NTL), tobramycin (TOB) ciprofloxacin
(CPFX), enoxacin (ENX), norfloxacin (NFLX),
ofloxacin (OFLX) D 15 ¥# TH 3, % fz, Wi,
B2M OB %Y ET 3 break point iz, NCCLS ¥
JUXKELLEREZEOERER# ICL TEDH
(Table 1), AT MICbZ DIE%EBR B [Tt
M) ERRIE LT B, BB, 2EAMOYMH OES
R T5EMT, FrekBA L LT[EMER T
EHERLTHN, RIEETTHET 5L, Fig. 4 (a)
E LD PIPC & CAZ L DEBIZBWT, CAZD[0.8
pg/ml] OMcEB T3 &, PIPC O MIC $[3.1 ug/
ml] O¥RE [0.4 ug/ml] D¥HI 1 D2 FDOH 2, HiEIC
LT, MARISOEENEFN2EEZLDT [+
2|l L, BBINLTRTANIEZRDOT (-1
Rl 252, ThPhoBRBERCTMA-bO2H
WU, UTHEHRCEMT EAREL D O8I X [
Bl EROINSDOBM%E [R27) LT3, Thb

Table 1. Antibacterial agents tested and their break
points against Pseudomonas aeruginosa

Antibiotics Break point (ug/ml)
Piperacillin 25
Ceftazidine 12.5
Cefusulodin 12.5
Cefoperazone 25
Aztreonam 12.5
Carumonam 12.5
Imipenem/cilastatin 6.25
Amikacin 25
Gentamicin 6.25
Netilmicin 12.5
Tobramycin 6.25
Ciprofloxacin 1.56
Enoxacin 3.12
Norfloxacin 1.56
Ofloxacin 3.12

In our study, a “resistance” means that the MIC against
the corresponding agent is greater than the value shown
here.

imipenem/cilastatin (IPM/CS), ami-
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2. BEFORBBERLEE L, 15 ¥ATEED
5 FILL EiclitE 2R+ 5RO MK % Figs. 2, 3R
L7, MKGIRMERTSE L, BEHS - L bHL
220 % 86 4% 38.9% TH D, X\>TH 33 ¥ 14.9%,
R32¥14.5%, WHE K M 184:8.1%, M H 164
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BERBEHBL - L bH < 13#%81.3%THYH, Xv
TR 18#:56.3%, /% 12#k36.4% % 17 % 19.8%,
SRS 2 % 11 . 1% DT H - 7z,

3. BHEEAMOARMILE

1) BEEFAMTOMIC OHBE2FARNLLTZ S,
Fig.4 (a) (b) (¢) RT3 cEAROEFMTO
AROHEBSA S,

2) Ra7%RHET B L (Table2), 7 3 ./KHk
FEAM TR, HLEH OB EIZ TOB>GM>
AMK>NTL T% - 7z,

3) F¥*/orREHMM T, CPFX>NFLX>
ENX2OFLX O TH > 7. ¥z, CPFX i3E@~R”
LEAOHTH- L O RITHEL, BVLHEH%
A~L 7T,
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PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, AZT: aztreonam, CRMN: car-
umonam, IPM/CS: imipenem/cilastatin, AMK: amikacin, GM: gentamicin, NTL: netilmicin, TOB: to-
bramycin, CPFX: ciprofloxacin, ENX: enoxacin, NFLX: norfloxacin, OFLX: ofloxacin

Fig. 1.
various antimicrobial agents.

Annual changes of isolation frequencies of Psexdomonas aeruginosa resistant to

Each column represents the rate of resistant strains ageinst (a) S-lactams; (b)
monobactams and carbapenem; (c) aminoglycosides; (d) new quinolones.
Whether a strain is resistant or not was determined by the ‘break point’ values shown

in Table 1.

CAZ>CRMN=CFS>PIPC=AZT>CPZ o Mg i %
4%B», CPZiZbot bRaT7HE,Lo, ¥72,
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NFLX & ENX 765.5%, OFLX & ENX ©65.0%
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ZHEITED ST, hEF O CPFX 0B E M
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7) NFLX @M Thshif, ENX, AMK, TOB
MR EN TN 1% RBE L, BLALRBDO LD
272

8) GMRBx2#Thhi¥, TOB, AMK fitEtkizz
heno.5%, 09% L, BLAERBDORZ o
T2

9) BALFEWERIC, FFAOBESITH -z PIPC,
CAZ, CRMN, IPM/CS, TOB, CPFX 0 6 ¥#| % &
U, TRICOVLTOREEELERTRRTCH S L, 2FH
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Fig. 2. Distribution of clinically isolated
Pseudomonas aeruginosa strains in the spec-
imen.

Distribution of P. aeruginosa strains in each
specimen was showm on clinical isolated
detected for 3 years (1988, 1989 and 1990).

PE11.8%, 3EAIM KR 12.2%, 4 EHIT LS9
%, 5 EHITHEL 15.4%, €L TLIEHmELk5.9%
ThHhotz, £, ZOFTHREHEH DM IPM/
CS, TOB, CPFX @ 3 ¥#licx L T+ RTHHEE R
L7-#181310.8% TH > 70

IIL. % -
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b5, YBT3, ARRBEDLS DRME I MHEE 2%
BT FYREICRSODTH D, FiCHEE, mMBEH
P5RLoLLBLMHEENT VB, £1:HL DR
EME L TEECHEERL, HEFICLIERT
30T, AEOERIIBE R b, HEEELRL
TRIFTHS LISV,

S, REENRE LIEMESKRR LR S
n, YHEREFOBFHRCOWTHL RS H - 7
2, BEDI LI IS DERIMBE > EUTHS
S EENRK TS RHEENTETVS, L
2, WHASYICE 31986 FEOHECB VT,
CAZ 2B EMNTHL LT 2 EOMENLANT
B8Y (MIC5,=3.12, MIC,=6.25), MIC O k5 5
HisR 1 PIPC et L T 2~5F&£ i3 H %, 5H, ®X
DHETIH, MICORBRAMMBREHOTAHS L
(F7778), BEAEMD B-5 27 5 ARFER L KE
D WEEBB O (MIC,,=3.12, MIC,,=50), 4

<sputum) (urine>

Fig.3. Detection frequency of the resistant
strains against 5 or more any drugs in each
specimen type.

Strains tested were clinical isolated detect-
ed for 3 years (1988, 1989 and 1990; total
number: 220). Antimicrobial agents tested
were piperacillin, ceftazidime, cefsulodin,
cefoperazone, aztreonam, carumonam,
imipenem/cilastatin, amikacin, gentamicin,
netilmicin, tobramycin, ciprofloxacin, enox-
acin, norfloxacin and ofloxacin. Isolation
frequencies of strains resistant to 5 or more
drugs were shown in the figure with mesh
pattern.

Whether a strain is resistant or not was
determined by the ‘break point’ values
shown in Table 1.

WEMIIPIPC L 1 KEBETHY, B-775 4%
KX CRIB DL B I T 3 D i3— IPM/CS
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D, BEMERCOVTORRTRIZLAEKERR
VW, ZOXSKEXRFAHCEYHTHLLENTEL
IPM/CS i BT bt {LoERSE D s h, 58
FIFIC & 2{eEMEORE X S FHRENE, Z5LE
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PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, AZT: aztreonam, CRMN: car-
umonam
Fig. 4-1. Comparsion of the antibacterial efficacy among various agents.
The antibacterial efficacy among (a) B-lactams; (b) aztreonam and g-lactams.
Strains tested were the clinical isolated (number=220).
The ‘break point’ values were indicated in the figures by bold lines.
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PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, CRMN: carumonam

Fig. 4-2. Comparsion of the antibacterial efficacy among various agents.
The antibacterial efficacy among (c) carumonam and g-lactams. Strains tested
were the clinical isolated (number=220).
The ‘break point’ values were indicated in the figures by bold lines.
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TREhZREIC6.25, 125TH- 228, SEHOD
B2 ORETCR NTL c>wT#hEN 12.5, >50,
AMK iz 2w Tix6.25, >50, TOBix2wTH
1.56, >50 TH D, I35 L7 Bl 3FLlT
(EWESIS CORSHMCEOAE YL DITAS
N3BERTH-> T, BREFETHIKRRELLET
LTWwaZEREDbDiIZRV,
EWEXOEYE T, FRKOEHFLTOHEE
NbokbRIFCEDON, REORL 2EAMTR
Bhot, 1, FAREFAMICBWTRIERECES
DBED SR, I HBEFTERFESEROERBRREIC
EEDObDOTHY, EXFEL, EHEEEOET,
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Table 2, A “Score” for comparsion of the efficacy between the two drugs
B A| PIPC | CAZ | CFS | CPZ | AZT |CRMN| IPM |AMK | GM | NTL | TOB |CPFX| ENX [NFLX|OFLX
PIPC | ** [ +204|+96 (—99 | —30 | +65 | +462| +71 | +187 | —61 | +328 | +718 | +302 | +397 | +217
CAZ | —204 | ** | —107| —305| —202 | —118 | +259 | —158 { +10 | —230 | +124 | +517 | +90 | +193 | +7
CFS | —96 | +107 | ** | —198( —99 | —32 | +365| +48 | +90 | —158 | +231 | +624 | —428 | +301 | —498
CPZ | +99 | +305( +198 | ** | +105| +166 | +564 | +147 | +289 | +50 | +429 | +792 | +393 | +498 | +314
AZT | +30 | +202 | +99 | —105| ** | +31 | +459 | +43 | +196 | —64 | +317 [ +712 | +290 | +388 | +220
CRMN| —65 | +118 | +32 [ —166 | —31 * % | +386 | —12 | +122 ( —126 | +204 | +656 | +228 | +332 | +150
IPM | —462 | —259 | —355 | —554 | —459 |' —386 | * % | —416 | —281 | —523 | —128 | +259 | —169 | —64 | —230
AMK | =71 | +158 | —48 | —147 | —43 | +12 | +416 | =% | +147 | —107 | +282 | +673 | +169 | +351 | +171
GM =187 —10 | —90 | —289 | —196 | —122 | +281 | —147 | * * | —227 | +141 | +523 | +76 | +205| +23
NTL | +61 | +230 | +158 | =50 | +64 | +126 | +523 | +107 | +227 | * * | +401 | +782 | +354 | +458 | —279
TOB | —328 | —124 | —231 | —429 | —317 | —204 | +128 | —282 | —141 | —401 | * * | +413| =35 [ +69 | —110
CPFX| —718 | —517 | —624 | —729 | —712 | —656 | —259 | —673 | —523 | —782 | —413 | * * | —428 | —324 | —504
ENX | —302 | —90 | +428 | —393 | —290 | —228 | +169 | —169 | —~76 | —354 | —35 | +428 | ** | +104 | —75
NFLX| —397 | —193 | —301 | —498 | —388 | —332 | +64 | —351 | —205 ( —458 | —69 | +324 | —104 | * * | —180
OFLX| —-217 | =7 +498 | —314 | —220 | —150 | +230 | —171 | —23 | +279| +110 | +504 | +75 | +180 | * *
This score was calculated by summing up all the products of (log,(MIC to drug B) + (MIC to drug A )) by

(number of strain) in every lattice of a comparative figure shown in Fig.4 (a~e). For example, the efficacy of

CAZ is greater than that of PIPC (+204), but less than that of IPM/CS (—259) or CPFX (—517).

PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, AZT: aztreonam, CRMN: carumonam,
IPM/CS: imipenem/cilastatin, AMK: amikacin, GM: gentamicin, NTL: netilmicin, TOB: tobramycin, CPFX:

ciprofloxacin, ENX: enoxacin, NFLX: norfloxacin, OFLX: ofloxacin
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Table 3-1, Comparsion of the efficacy among various antimicrobial agents

(a) (%)
U CAZ | CFs | cPz | AZT | CRMN |IPM/CS|AMK | GM | NTL | TOB |CPFX| ENX [NFLX|OFLX
RR | 28.2 | 31.4 | 32.3 | 31.4 | 30.5 | 14.1 | 22.3 | 27.7 | 28.6 | 21.4 | 25.0 31.8 | 31.8 | 31.8

lI) RS 6.4 3.2 2.3 3.2 4.1 20.5 | 13.0 6.8 5.9 | 13.2 9.5 2.7 2.7 2.9
g SR 2.3 12.3|10.9(22.3|12.3|17.7 | 11.6 | 24.1 | 33.6 9.1119.1 | 34.5| 43.6 | 41.8
SS | 63.2|53.2|54.5]|43.2|53.2|47.7|53.0 | 41.4 | 31.8 | 56.4 | 46.4 | 30.9 | 21.8 | 23.6

A 4 PIPC | CFS | CPZ | AZT |CRMN |IPM/CS| AMK | GM | NTL | TOB |CPFX| ENX |[NFLX|OFLX
RR | 28.2 | 29.5 | 28.6 | 28.2 | 27.7 | 12.3 | 21.4 | 25.5 | 26.4 | 20.5 | 23.6 | 28.2 | 28.6 | 29.5

C RS 2.3 0.9 1.8 2.3 2.7 ] 18.2 9.1 5.0 4.1 | 10.0 6.8 2.3 1.8 0.9
IZ\ SR 6.4 | 14.1 | 14.51]20.9 | 150 19.5 | 14.1 | 26.3 | 33.2 | 10.0 | 20.5 | 38.2 | 46.8 | 44.1
SS 63.2 | 55.5 | 55.0 | 48.6 | 54.5 | 50.0 | 55.5 | 43.2 | 36.4 | 59.5 | 49.1 | 31.4 | 22.7 | 25.0

A 8 PIPC | CAZ | CPZ | AZT |[CRMN [IPM/CS| AMK | GM | NTL | TOB |CPFX| ENX |INFLX|OFLX
RR | 31.4 295 |39.5|40.5 | 39.1 | 18.6 | 25.9 | 31.8 | 33.6 | 22.7 | 30.0 | 38.6 | 40.5 | 41.4

C RS 12.3 | 14.1 4.1 3.2 4.5 25.0 | 17.7 | 20.0 | 28.6 | 20.9 | 13.6 5.0 3.2 11.8
g SR 3.2 0.9 3.6 8.6 3.6 | 13.2 9.5 | 11.8 | 10.0 7.7 | 14.1 ] 29.1 | 35.0 | 20.0
SS 53.2 | 55.5 | 52.7 | 47.7 | 52.7 | 43.2 | 46.8 | 36.4 | 27.7 | 48.6 | 42.3 | 27.3 | 21.4 | 36.4

A B PIPC | CAZ | CFS | AZT |CRMN [IPM/CS|AMK | GM | NTL | TOB |CPFX| ENX [NFLX}OFLX
RR | 32.3]28.6|39.5(39.1|37.7|17.7|26.4|31.4|34.123.2]30.032.8]39.5]|39.5

[C) RS 10.9 | 14.5 3.6 4.1 5.5 1255 16.8 | 11.8 9.1 20.0 | 13.2 5.0 3.6 3.6
VA SR 2.3 1.8 4.1 ] 10.0 5.0 | 14.1 9.1 20.5 | 28.2 7.3 | 14.1 | 28.2 | 35.6 | 34.1
SS 54.5 | 55.0 | 52.7 | 46.8 | 51.8 | 42.7 | 47.7 | 36.4 | 28.6 | 49.5 | 42.7 | 28.6 | 20.9 | 22.9

(b) (%)
A B PIPC | CAZ | CFS | CPZ |CRMN [IPM/CS|AMK| GM | NTL | TOB |CPFX| ENX |[NFLX|OFLX
RR | 31.4 | 28.2 | 40.5 | 39.1 | 40.5|20.9|30.9|31.8359|24.1]30.9| 41.4 | 43.6 | 43.6

1Z§ RS | 22.3 ] 20.9 8.6 | 10.0 8.6 | 28.2 | 54.5 |1 17.3 | 13.2 | 25.0 | 18.2 7.7 5.5 5.5
T SR 3.2 2.3 3.2 4.1 2.3 110.9 4.5120.0 | 26.4 6.4 ] 13.2 | 25.0 | 33.2 | 30.0
SS 43.2 | 48.6 | 47.7 | 46.8 | 48.6 | 40.0 | 10.0 | 30.9 | 24.5 | 44.5 | 37.7 | 25.9 | 17.7 | 20.9

Comparsion in the efficacy of (a), 8-lactams; (b), monobactams and carbapenem; (c), aminoglycosides; (d), new
quinolones with those of other drugs was made in clinically isolated 220 strains.

RR: resistant (%) to both drugs A and B

RS: resistant (%) to drug A but sensitive to drug B

SR: sensitive (%) to drug A but resistant to drug B

SS: sensitive (%) to both drugs A and B

PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, AZT: aztreonam, CRMN: carumonam,
IPM/CS: imipenem/cilastatin, AMK: amikacin, GM: gentamicin, NTL: netilmicin, TOB: tobramycin, CPFX:
ciprofloxacin, ENX: enoxacin, NFLX: norfloxacin, OFLX: ofloxacin
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Table 3-2, Comparsion of the efficacy among various antimicrobial agents

A 8 PIPC | CAZ | CFS | CPZ | AZT |IPM/CS|AMK| GM | NTL | TOB |CPFX| ENX |NFLX|OFLX
RR |30.5 | 27.7 ( 39.1 | 37.7 | 40.5 | 17.7 | 25.5 | 30.5 | 33.2 | 22,3 | 27.4 | 38.6 | 39.5 | 40.0
g RS (123|150 36| 50| 2.3 |25.018.2]12.3| 9.5(20.5|13.2|27.7| 3.2 2.7
% SR 41| 27| 45| 55| 8.6 | 14.1 |10.0 | 21.4 |29.1 | 8.2 | 145 | 4.1 | 35.9| 33.6
SS | 53.2 | 54.5 | 52.7 | 51.8 | 48.6 | 43.2 | 46.4 | 35.9 | 28.2 | 49.1 | 42.7 | 29.5 | 21.4 | 23.6
A 5 PIPC | CAZ | CFS | CPZ | AZT |CRMN|AMK| GM | NTL | TOB [CPFX| ENX [NFLX|OFLX
1 RR | 14.1 [ 12.3 | 18.6 | 17.7 | 20.9 | 17.7 | 15.0 | 18.6 | 20.9 | 11.8 | 18.2 | 24.5 | 25.9 | 25.0
151 RS | 17.7 | 19.5 | 13.2 | 14.1 | 10.9 | 14.1 { 16.8 | 13.2 | 10.9 | 20.0 | 13.6 | 41.8 5.9 | 6.8
é SR | 20.5 | 18.2 | 25.0 | 25.5 | 28.2 | 25.0 | 20.5 | 33.2 | 41.4 | 18.6 | 25.9 7.3 | 49.5 | 48.6
S SS 47.7 [ 50.0 | 43.2 | 42.7 | 40.0 | 43.2 | 47.7 | 35.0 | 26.8 | 49.5 | 42.3 | 26.4 | 18.6 | 19.5
(c) (%)
A 8 PIPC | CAZ | CFS | CPZ | AZT |CRMN |IPM/CS| GM | NTL | TOB |CPFX | ENX |[NFLX|OFLX
RR | 22.3121.4 259 26.4|30.9]25.5(15.0|34.7 | 34.1|27.3|27.933.6 | 34.5| 34.0
hl/\{ RS | 11.6 | 14.1 9.5 9.1 4.5 | 10.0 | 20.5 0.9 1.4 8.2 7.3 1.8 0.9 1.4
K SR 13.0 9.1 |17.7 | 16.8 | 54.5 | 18.2 | 16.8 | 17.3 | 28.2 3.2 |16.0 | 32.7 { 40.9 | 39.5
SS | 53.0 | 55.5 | 46.8 | 47.7 | 10.0 | 46.4 | 47.7 | 47.3 | 36.4 | 61.4 | 48.9 | 31.8 | 23.6 | 25.0
A 8 PIPC | CAZ | CFS | CPZ | AZT |CRMN [IPM/CS| AMK | NTL | TOB |CPFX| ENX [NFLX|OFLX
RR | 27.7 | 25.5 | 31.8 | 31.4 | 31.8 | 30.5  18.5 | 34.5 | 49.0 | 30.0 | 32.3 | 45.9 | 48.2 | 47.3
G RS | 24.1 | 26.3 | 20.0 | 20.5 | 20.0 [ 21.4 | 13.2 | 17.3 2.7121.8]19.5 5.9 3.6 4.5
M SR 6.8 5.0 |11.8 | 11.8 | 17.3 | 12.3 | 33.2 0.9 | 13.2 0.5 | 11.8 | 20.5 | 27.3 | 26.3
SS 41.4 | 43.2 | 36.4 | 36.4 | 30.9 | 35.9 | 35.0 | 47.3 | 35.9 | 47.7 | 36.4 | 27.7 | 20.9 | 21.8
A B PIPC | CAZ | CFS | CPZ | AZT |CRMN |IPM/CS| AMK [ GM | TOB |CPFX| ENX |[NFLX|OFLX
RR | 28.6 | 26.4 | 33.6 | 34.1 | 35.9 | 33.2 [ 20.9 | 34.1 | 49.0 | 29.1 [ 35.0 | 53.6 | 57.7 | 55.0
¥ RS | 33.6 | 33.2 | 28.6 | 28.2 | 26.4 | 29.1 | 41.4 | 28.2 | 13.2 | 33.2 | 27.3 8.6 4.5 7.3
L SR 5.9 4.1 | 10.0 9.1 | 13.2 9.5110.9 1.4 2.7 1.4 9.1 12.7 | 17.7 | 18.6
SS [ 31.8|36.4|27.7|28.6|24.5|28.2 | 26.8 | 36.4|35.9|36.4)28.6 | 25.0(20.0| 19.0

Comparsion in the efficacy of (a), g-lactams; (b), monobactams and carbapenem; (c), aminoglycosides; (d), new
quinolones with those of other drugs was made in clinically isolated 220 strains.

RR: resistant (%) to both drugs A and B

RS: resistant (%) to drug A but sensitive to drug B
SR: sensitive (%) to drug A but resistant to drug B

SS: sensitive (%) to both drugs A and B

PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, AZT: aztreonam, CRMN: carumonam,
IPM/CS: imipenem/cilastatin, AMK: amikacin, GM: gentamicin, NTL: netilmicin, TOB: tobramycin, CPFX:
ciprofloxacin, ENX: enoxacin, NFLX: norfloxacin, OFLX: ofloxacin
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Table 3-3, Comparsion of the efficacy among various antimicrobial agents

A b PIPC | CAZ | CFS | CPZ | AZT [CRMN |IPM/CS| AMK | GM | NTL [CPFX| ENX |NFLX|OFLX
RR | 21.4 | 205 | 22.7 | 23.2 | 24.1 (22,3 11.8]27.3|30.029.1|26.8]29.1]29.1|29.1

T RS 91100 77| 73| 6.4 | 82186 | 3.2| 05| 1.4 3.6| 1.4} 09| 1.4
g SR | 13.210.0]20.9]20.0]25.0|2.5|2.0( 8.2|21.8]33.2|17.3|37.3[45.9} 4.1
SS | 56.4 | 59.5 | 48.6 | 49.5 | 44.5 | 49.1 | 49.5 | 61.4 | 47.7 | 36.4 52.3 1 32.3|23.6}2.0

(d) (%)
A b CAZ | PIPC | CFS | CPZ | AZT |CRMN |IPM/CS| AMK | GM | NTL | TOB | ENX |[NFLX|OFLX
RR | 25.0 | 23.6 | 30.0 | 30.0 | 30.9 | 27.4 | 18.2 | 27.9 | 32.3 | 35.0 | 26.8 | 44.1 | 44.0 | 44.1

(l; RS | 19.1 | 20.5 | 14.1 | 14.1 | 13.2 | 145|259 (16.0 | 11.8| 9.1 [17.3| 0.0 0.0 0.0
)lz SR 95| 6.8|13.6 132 (18,2 |13.2|13.6| 7.3 |19.5]|27.3| 3.6 22.3|31.4]295
SS | 46.4 | 49.1 | 42.3 | 42.7 | 37.7 | 42,7 | 42.3 | 48.9 | 36.4 | 28.6 | 52.3 | 33.6 | 24.5 | 26.4

A b PIPC | CAZ | CFS | CPZ | AZT |CRMN |IPM/CS|AMK | GM | NTL | TOB |CPFX |NFLX|OFLX
RR [31.8|28.4|38.6|32.8|41.4|38.6|24.5|33.6|45.9|53.6(29.1 | 44.0 | 65.365.0

E RS |34.5|38.2|29.1|28.2|25.027.7|41.8|32.7|20.5|12.7|37.3[223| 09| 1.4
Q SR 27| 23| 50| 50| 77| 41| 73| 1.8| 59 86| 1.4| 0.0} 100 8.6
SS |30.9|31.427.3|28.6(25.9(29.5|26.4|31.8]|27.7|25.032.3]33.6}23.6]25.0

A q PIPC | CAZ | CFS | CPZ | AZT |CRMN |IPM/CS| AMK | GM | NTL | TOB [CPFX| ENX [OFLX
RR | 31.8|28.6|40.5 | 39.5| 43.6 | 39.5 | 25.9 | 34.5 | 48.2 | 57.7 | 29.5 | 44.1 | 65.3 | 70.4

XP\! RS | 43.6 | 46.8 | 35.0 | 35.9 | 33.2 | 35.9 | 49.5 | 40.9 | 27.3 | 17.7 | 45.9 | 31.4 | 10.0 | 5.0
I)E SR 27| 18| 32| 36| 55| 3.2} 59| 09| 36| 45| 09 00| 09] 3.2
SS | 21.8 (227 |21.4|20.9|17.7|21.4}18.6 | 23.6 | 20.9 | 20.0 | 23.6 | 24.5 | 23.6 | 21.4

A 8 PIPC | CAZ | CFS | CPZ | AZT |CRMN |IPM/CS| AMK | GM | NTL | TOB [CPFX| ENX INFLX
RR | 31.8|29.5| 41.4 [ 39.5 ] 43.6 | 40.0 | 25.0 | 34.0 | 47.3 | 55.0 | 29.1 | 44.1 | 65.0 | 70.4

([? RS | 41.8 [ 44.1 | 32.3 | 34.1 | 30.0 | 33.6 | 48.6 | 39.5 | 26.3 | 18.6 | 44.1 | 29.5 | 8.6 | 3.2
)IE SR 29| 09 23| 36| 55| 27| 68| 14| 45| 73| 1.4 00| 1.4 5.0
SS | 23.6 (25.5|24.1|22.9|20.9|23.6|19.5(25.0f21.8[19.1|25.026.4|25.0| 21.4

Comparsion in the efficacy of (a), S-lactams; (b), monobactams and carbapenem; (c), aminoglycosides; (d), new
quinolones with those of other drugs was made in clinically isolated 220 strains.

RR: resistant (%) to both drugs A and B

RS: resistant (%) to drug A but sensitive to drug B

SR: sensitive (%) to drug A but resistant to drug B

SS: sensitive (%) to both drugs A and B

PIPC: piperacillin, CAZ: ceftazidime, CFS: cefsulodin, CPZ: cefoperazone, AZT: aztreonam, CRMN: carumonam,
IPM/CS: imipenem/cilastatin, AMK: amikacin, GM: gentamicin, NTL: netilmicin, TOB: tobramycin, CPFX:
ciprofloxacin, ENX: enoxacin, NFLX: norfloxacin, OFLX: ofloxacin
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Isolation frequency of drug-resistant strains in Pseudomonas aeruginosa

Kouji Kusaba, Yuko Kakizoe, Naotomo Yamada,
Ichiro Tanabe, Zenzo Nagasawa, Hiroshi Ueda,
Yutaka Tajima and Jutaro Tadano
Clinical Laboratory, Saga Medical School Hospital, Saga Japan

Osamu Kato and Hozumi Yamada
Department of Internal Medicine, Saga Medical School

Pseudomonas aeruginosa, a bacterial strain that causes intractable infections, was studied for the
isolation frequency of drug-resistant strains against 15 antibiotics that have been useally used in our
hospital and for its sensitivity to these drugs. The subjects of the study were 220 strains of P.
aeruginosa isolated from various clinical materials in the hospital between April 1990 and March
1991. The results of the study showed that the isolation frequency of the resistant strain against 8
-lactams tended to increase while that against aminoglycosides tended to decrease slightly, suggest-
ing that these findings reflect the frequency of clinical use of these drug groups. The presence or
absence of drug efficacy was consistent among drugs in the same group, although there was variety
in their potencies, These results indicate that we can evaluate the drug sensitivity of microorganisms
wiht only a few representative drugs instead of many drugs.



