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ANNUAL CHANGES OF BACTERIA ISOLATED FROM
URINARY TRACT INFECTIONS AND THEIR
SUSCEPTIBILITY TO NEW QUINOLONE AGENTS

Hidetoshi Fukatsu, Nobuaki Honda, Hiroyuki Mizumoto,
Tomohiro Taki, Kenzi Mitsui, Hitoshi Nonomura,
Yukio Hatano, Shinsuke Hiraiwa, Kazuhiro Yoshikawa,
Yoshiaki Yamada and Akio Sagawa
From the Department of Urology, Aichi Medical University

Statistical analyses were conducted on bacterial strains isolated from the urine of patients with
urinary tract infections (UTI) in the Department of Urology at Aichi Medical University from
January 1988 through December 1991. The drug sensitivity of the bacterial strains isolated from
patients with complicated UTI between 1988 and 1991 was analyzed and compared.

Among the outpatients with uncomplicated UTI, a total of 352 strains were isolated. E. coli
was isolated the most frequently (90.1%).

Among the outpatients with complicated UTI, a total of 829 strains were isolated. Enterococcus
sp. was isolated the most frequently (21.2% ). P. aeruginosa and S. gureus showed a tendency to increase.

Among the inpatients with complicated UTI, a total of 671 strains were isolated. Enterococcus
sp. was isolated the most frequently (22.5%). P. aeruginosa and S. aureus showed a tendency to
increase, while E. coli and Enterobacter sp. showed a tendency to decrease.

E. coli was highly sensitive to all drugs except ampicillin (ABPC). Proteus sp. and Klebsiella sp.
were highly sensitive to norfloxacin (NFLX). P. aeruginosa was highly sensitive to gentamicin
(GM). The frequency of NFLX-sensitive P. aeruginosa significantly dropped from 84.6% to 40.9%
among the outpatients (P<{0.0l), and from 75.0% to 44.4% among inpatients (P<{0.05). S. aureus
was highly sensitive only to minocycline (MINO). The frequency of NFLX-sensitive S. aureus
significantly dropped from 66.6% to 23.3% among inpatients (P<{0.05). Enterococcus sp. was highly
sensitive to ABPC and MINO. Of the new quinolones, tosufloxacin (TFLX) had the strongest
antimicrobial activity followed by (ciprofloxacin) CPFX on all the bacterial strains tested.

(Acta Urol. Jpn. 38: 1215-1223, 1992)
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19884F 1 A X »1991£E12 8 ¥ T 4 FERTIC BMES
KEM BHBEWRBFB L %2 Lk b O AR
T, REEHSE (UTD L2 BZhcBEORLD
o HHiEY NG L Lic. BRRIE LCBTFIFH
R, ZFTax»7 -7 1R (—RHER), »7—
TVRBREIN T - T AN RYBEL, &
BRE REXT-7. UTI okEkigs UTL %
BRHMEEA Ao %, R 104 cfu/ml BLL,
FRAP AMER 5 8 /hpf L% UTI M & LCH#RT
Lic. TesF—BE L b S hicA—EfmR L
fo (Fef2l, M—BETIRAL-TPHML D 2 bhiz
WREREhThE ). %k, 28BN EoBRARK
BT bh Y ThThflie . RO b,
Proteus mirabilis, Proteus vulgaris, Providencia rettgeri,
Providencia stuartii, Morganella morganii g ¥(%. Pro-
teus sp. & U, coagulase negative staphylococcus 133X
T 8. epidermidis & UCHEE L1z, AEShCEED
5b, SR HLOWRABSEMY: UTI L 5EiShis
FEEFE IO\, ampicillin (ABPC), minocy-
cline (MINO), cephalothin (CET), gentamicin
(GM), cefaclor (CCL), norfloxacin (NFLX),
fosfomycin (FOM), cefoperazone (CPZ), lata-
moxef (LMOX) w3 2RZMY 1 RET + A7
(FBRD% FIVTATV, 198848 X 199148 & CIRAN -3
DRI LI, ok, BREE () & () &
RSMER, () & (&) RRMEEEL, SRy
MELT ¢ BERAVE. b, 1991 4k
7o O ABEHM: UTI o bEEss X hi E.
coli, P. aeruginosa, S. aureus, Entrococcus sp. X h &
VEAWRA TP # D NFLX, enoxacin (ENX),
offoxacin (OFLX), ciprofloxacin (CPFX), Io-
mefloxacin (LFLX), tosufloxacin (TFLX) 7/ &
D= o —F /7 v VRIBENC KT 5 RS R B/ NEEM
HEE (MIC) wTHE Lic. MIC ofliE: MIC
2000 v AF A&V, BACE RS BRI
BE? (7r—Xr7Vv—1% ¥H) kb 105cfu/
ml, 35°C, 18RI EIE L.

2% &

TR N BE BN AU s & ORI AR
1. ZRREfM: UTI

SPREME UTE 25O S HEERENTS525TH -
o, XD 5% L. coli 23178k (90.1%), K. pneumo-
niae 108k (2.8%), P. mirabilis 9k (2.6%), Ente-

g

Table 1. Frequency of organisms isolated from
complicated UTI

isolated organisms Outpatients Inpatients

*18,/36 {50.0)
85/75 (86.7)
4/8 (50.0)
98,/150(65.3)
18/36 {50.0)
23/38 (60.5)
24/37 (84.9)
57/66 (86.4)
35,41 (83.3)

* 8727 (29.6)

51/65 (80.0)
Straptoceccus sp. 10/18 (55.6)
Eaterococcus sp. 110/176(62.5)
E. cali 55/163(33.7)
44/63 (69.8)
34,58 (58.6)
67/87 (81.7)
43/51 (84.3)

S. epidermidis
S. awrsus

Proteus sp.
Kisbsislla sp.
P. asruginesa
Enterebacter sp.

Serratia sp. 9/12 (75.0) 8/10 (80.0)
Other GNR 51,59 (86.4) 1/17 (92.2)
Fungi 35/55 (63.8) 74/96 (11.1)

* With indwelling catheter/Total (%)

rococcus sp. 4%k (1.1%), S. epidermidis 3 ¥k (0.9
%), S. aureus 28k (0.6%) THhotz. il En-
terococcus sp., S. epidermidis, S. aureus y¥. E. coli &
DEEEPTH 7. BEL S E. coli H90% B4 L
KBFEREDTEY, EFRNEBITDL hindo
.
2. MK UTI

SRBEHERE UTI 25 DS EEBERBIL829 Th -
o, DEEFEEOE\IEIC 2B & Enterococcus sp. 176
¥k (21.2%), E. coli 163k (19.7%), P. aeruginosa
821k (9.9%), S. aureus 65%% (7.8%), Proteus sp.
63k (7.6%), Other GNR 598k (7.1%), Kleb-
siella sp. 58k (7.0% ), LIF Fungi (6.6%), Ente-
robacter sp. (6.2%), S. epidermidis (3.4% ), Strepto-
coccus sp. (2.2% ), Serratia sp. (1.4%) ThH 7=
BEAT—TABELTE, &L LTHT—Try
EOC R T -, B S. aureus, P. aerugi-
nosa, Enterobacter sp. Other GNR TF D &N
TH otz S. epidermidis & E. coli TixHF —F 0
BBV FHERD Fh 7 (Table 1).

FERIEIBE LT, S. aureus 536, 1% 559, 2%
LEREBIMERN RS bRt £ P. aeruginosa
DY19B9SE LA GE A ML 1991 SFiid 11,2 % & i -
1o TOMOBEME T —EOHEMITID bhich -1
(Fig. 1).
3. ABMIMHE: UTI

ABEBA: UTL 225 05 MEHREIE6TIETH -
1o, DR OE\IHIC B & Enterococcus sp. 150
¥ (22.5%), Fungi 96 (14.3%), Other GNR
Tk (11.5%), S. aureus 75%k (11.2%), P. aerugi-
nosa 66% (9.8%), LAT Enterobacter sp. (6.4%),
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Fig. 2.
(inpatient)

Proteus sp. (5.7%), Klebsiella sp. (5.5% ), E. coli
(5.5%), S. epidermidis (5.4% ), Serratia sp. (1.5
%), Streptococcus sp. (1.2%) TH-ole. SR EFE
T —F VAR S MRS EL, S. aureus, P. ae-
ruginosa, Enterobacter sp., Other GNR, Serratia sp.,
Fungi 75 & CHDENFEETH -7 (Table 1). ¥
HEEERE 4 ERC12600%bh, TXT E. coli B
R THY, MESEREEL LTHEOh -k

ERHIZBE LTIE, S. auwreus 938.3%12518.5%
LERNIBEINMEF %R L, P. aeruginosa % 19895FLA
HBAE LWL 191 11.6% Linote. —05, E.
coli & Enterobacter sp. (YAERAIEA B ZR Lichs,
OB TIIAX L BIRDOhIr - (Fig.
2).

IRKIRESH M & & DERIHER

1. E. coli : kB0 AR E S ABPC PS03
Fle s LT80% LA bR A R L, FRIZELD &
bhish-te. NFLX 1231009 OREZMRER L

S
-

Enterobacter sp
W serratia sp

EZ 0ther GNR

Fungi

Annual incidence of strains siolated from complicated UTI.

7. ABPC & L THRTiX19884E73. 2%, ARBET
1166, 1% DREEMRTH b, IR Tk
MM ot EFie, 19FIIThEN62.2%, 60.0
9% L RRREMERDE T AL BRI S DD KER LA
-t (Fig. 3).

2. Proteus sp.

a) P. mirabilis: #FF/e bW ABEL & MINO Ll
S OFEENC K LT8G MR EER L, FRIVELD
HZbhieh o, NFLX i%100% DRESEMHERY R
L#z. MINO i3zt A EMiHETH 7.

b) Indole (+) proteus sp.: AKILHLCICABEE B
GM, NFLX, FOM, CPZ, LMOX &5 LT80% A
EDREEHEAIRL, FROELDIAR D RighoTe.

NFLX 21390. 0~100% DREZ MY R LIz, o
AN VLT MERRD S o e,

3. Klebsiella sp.: s3I AR E S ABPC &
FOM ISk 3EFIc 5 L T80% A LD AR L,
ERNEL D R DIIeh ofc. NFLX Zikl100% 0
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Fig. 3. Susceptibility of E. coli.
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Fig. 4. Susceptibility of P. aeruginosa.
WFMRER LIc. ABPC & FOM itiz & A Kt M, CPZ, LMOX &ixfitthknis <, fosEmcik
PETH » 7. BEALMMMTH -7 (Fig. 4).

4. P. aeruginosa: HRIcBCWRABEE S GM @)
LTI0OS L LD AR L, RS 2 bhie
» otc. NFLX @i LCHKTIR19885E84. 6%, A
B2 T75. 0% DEZMREZR Lich, 19IFELEhE
h40.9%, 44.4% L B/E (J3k - P<0.01, ARt : P<L
0.05) DRZHEDETHRDSLhi:. MINO, FO-

5. 8. aureus: KBSV AR E L MINO XL
TYOH L EPEEME AR L, ERIEL S R D Rhioh
o7z, 1988FEDMA¥ Tt CET, GM, CCL, NFLX,
FOM i LTH ~ 60.0 % DREHRAYR LA,
19914512 1244, 4~55.6% & RR{ET L1z, 1988%ED A
B Tik CET, GM, CCL, FOM X LTkDkD
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Fig. 5 Susceptibility of S. aureus.
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Fig. 6. Susceptibility of Enterococcus sp.

46.7%, NFLX Y0i%66. 0% DREEZHER» R LIchH,
19914EI i3 B DR D23. 8% &{E F Liz. NFLX Tix
ABE (P<0.05) OFRFHRMETHR DS hic.
ABPC, CPZ, LMOX RiIfiHtE#kp %40 > (Fig.

5).

6. Enterococcus sp.:

Ak ABE S ABPC

& MINO & LT80% LA LA &%, NFLX &

8.5 40

ABPC $0.0 35
92.5 40

LILL] TRIE]
30.0 40

GET 2.6 35
5.0 40

GM 5.7 35
10.0 40

ceL 5.1 3%
52.5 4D

NFLX st 4 3%
125 40

FoM n'e 3%
28838 52.5 40

GP1 514 35
5.0 40

LMOX 28 35

1219

FOM 1ot LTHI 50 % DRBRSZWRER L, FRNE
EdRBRied o7z, GM IiI/ETIE 25.0 % 7 5
63.2%, ABETIL35. 0% h 545, 7% & &SR0 L5
DRD bR, MOEFCIIMEED % -7 (Fig.

6)

=2 =%/ v v R B RE

1. E coli : TXTOREFMVRIFIIENIEZRL,
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Fig. 7. Susceptibility distribution of E. coli isolated from complicated UTI.
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Fig. 8. Susceptibility distribution of P. aeruginesa isolated from complicated UTI.

MICe X 025 pg/ml PUTFTHote. iz TFLX
& CPFX o v~ 7fliix 0.06 pg/ml LT TH - 1.

CEZ © MICg % 1 pg/ml THh >7:7%, ABPC (1
128 pg/ml LA ETH -7 (Fig. 7).

2. P. aeruginosa: TFLX & MICg 1% 4 pug/ml,

CPFX i% 8pug/ml LfidZEHL D 1 ~2 %KL,

¥ — 7{HiIxBDED 0.25pg/ml TH 7. ABPC

L CEZ © MICg % 128 pg/ml LI ETH - 1o (Fig.
8).

3. Proteus sp.: 3T IRFIN B BIF LD
#RL, MICw % 1pg/ml LUFCH 7. ABPC
& CEZ & MICy i3 64~128 pgiml ORITH -1z,
4. Klebsiella sp.: +XTOFKKINBIF BT %2R
L, MICw % 0.5 pg/ml ATFTH 7. ABPC @
MICs % 32 pg/ml TH -7, CEZ % 2 pg/ml
THot.

5. 8. aureus: TFLX ® MICgy (% 8 pg/ml CH -
ey, {bo3Fr 32 pg/ml! TH-7. ABPC o
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Fig. 9. Susceptibility distribution of S. aureus isolated from complicated UTI.
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Fig. 10. Susceptibility distribution of Enterococcus sp. isolated from complicated UTI.

MIC % 1~64 pg/m] FHEATH -7 (Fig. 9).
6. Enterococcus sp.: TFLX o MICg (L 2 pg/ml,
CPFX i 4pg/ml LIDEXIL D 1~ 28 Er-
tz. ABPC @ MICg (% 1 pg/ml &= —F/ 2 v
REH X D5 RIFBHFEI AR Lic (Fig. 10).

z Z=

SEOKBFHC B\ T BiZ o7y,  E. coli 7
SkBMM: UTI X hERealEcsfshcc &
L ABRBMEN: UTI s 5ERRL, © LTHE

b ABEREMEN: UTL k3% P. aeruginosa &
S. aureus OERPBIMER TH-T. ¥ LFHEKE
MM UTI wkiF 5 E. coli © ABPC Tt
T BB EROERIET, P. aeruginosa & 8. au-
reus @ NFLX 1535 RZEROFERIET CH
ofo. BUF R 8 Wlliie DV CERT .

E. coli i3 UTI 0Z:ERRXETH S LILAHD
TELTHY, KFHTR CTLIREMM: UTI
TI31988490. 5%, 19894E90.1%, 1990 %£87.9%,
19914891, 7% & £EE & LIERTEH V- SHEERARL, &K
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KA B UTI ORKHE L COEE 4TS L
T b, /RSN UTI s\ L BFE19% 1A
LOGEERAYIR U Tch, ABRBEMME UTI T3l 2~
6.1 % LIFHIARNFHERTH DEEA D L. B
Y UTI s 5B 7 — 7 VOFEE SHRE D
BE T, » 7 — 7 AHESNEIR 618540k (32,
5%), ABL36Hke 118k (30.6 %) LRI bOAR
EL AT —FARBBRDOHIMENGHRTH T T
DT EXH T — T AHBEFICLER E. coli wiB s
HHNEETHE 37 = 2RDBVIL= = —F

7 r YREHDIRA IO FETHE IR TV
EEZBNS. BHB—8D UTI 7L —F DRI X,
ERRgC UTI OoXBHEEETH D E. coli DAL
T Z ik, UTI OBKESHCEX LN
ETVDHT EXRERLTS.

HERIRREM T ABPC LISt o3RI LT ok
HUICABEE 80K L EEBVRZHRARL, Fik
B LZA bR eh o7, e NFLX 12i1100% ©
BEMRE R Lic, oZEANC L~ ABPC itk
DEL BRI DIL, E. coli BMESEZCY - T
BLIC R-TFA I FFROR =Y F -9 1 5%
~=v Y vEHORFELEEL RS,

P. aeruginosa VXM UTI R\ ISHAERCS
BtEhs. AFEFCLEMNE UTI » o408 3h
THOY, ARkEME UTI Ti36. 7~11.6%, Ak
B UTI X b8 I~11.6%RDdLRI. Fleh T
— 7 VEEFI TR I\ T 81REF64EE (79.0%),
ABRi164kkrR 548k (84. 4% ) LIFRBEHIC L&\ 5
BERTH - fe.

P. aeruginosa RN BEOREREE LT X 4ab
HTED, YHRTITHI988EDHKTLL. 6%
ABTIL 0% S, BEIENLI6. 7%, 8.1%
B U3z OS%BEIER &R L, 19943 %h
Fn11.2%, 11.6% LEENBROBHEER LTV 5,

BHIC T 5 M T, GM at LTobskin s
UABELTOB L L B HAR L, FERNEBL
ALNT MR F I T H-7c. NFLX i}
19884ETIL A R 7R DO ABE & $70% LA Lhv iR %
s UTohs, 19914Ei3 M3k T40.9%, AR C44.4% &
BE Ok P<00l, AR : P<0.05) DZH:RD
ETAZED bR, KD ORITIVER O HECL
NFLX © MICgo i1 1980~19844ED 0.39 pg/ml T
BHotoDnl, 1986~19904E1C1T 50 pg/ml & fiHALAs
HEATRD, ZoOMf@ENt NFLX DUfto=.—=%,
B VRICEWTHRCRD bR T 5,

P. aeruginosa O = 2 —F /7 v 5 IKFCHT B it

PEbeRs 2 LTt DNA £ 4 AV —ADY 7=y b
AZERMN L L MBRTW B, BEsMEESILERY
LHBL, CAZ=.—F/ eV REFDERRER
IoTit, LIRS EMTLUREYDS.
compromized host D ZMSHIMDO A B BBIKT I
Wik, BEETHSD P. aeruginosa b EIERREYE
REEDz ERSEFERAR TR ulisbicy.

S. aureus VL ERIIRCBMETERE, BREESK, WK, Wb
ILhsRE, Arpaic & DA EDRAR L eBh &
EREIBRT WA, =) Vi 7 FVRERR =
VY VHITHBAF V)Y, AVRFS—AFRR=
) vH, B1#RE7 = aREAHBLERIRT
Wi, UTI I oS8R E< HF b8
AR ofedt, 1980FERFL D EFEC HMLTE
. Z OWIEEILE 3 R 7 = A REFDEA
Bo#MmMEERE L LTWBETAMD, —BIE
S. aureus WIHLENOBWE IR L7 = 2R FEHD
EFHAEOE LM KOBERLEELZ DN TS,
MBI BT HAETE. 7%059.2%, ABETR
8.3% M5 13.5 % L EIMEEN RS bh, ARk
TEDEBPEETH -1, AT — T VPEC
SEERIEL, SRTII6THF55E (82.1%), Ak
T 758kb658k (86.7%) ThH -1z,

FEHRFHE TN kB LOABEE L I MINO
W LTIH U EoEVEFRELA/R L. NFLX ©
5t UCTHR Ti219884E66. 3%, 19914655, 6% & WAy
BIFRESHREYR L. Lo, ABITI319884iT
60.0% TH - 7oDA, 199141211 23. 3% & HE (P
0.05) DREZWROETAZED LR, S aureus © =
a2 —F 7 3 VREFNC KT AR OIS O
BRCECTHRDLNTE D, ZOBRGUIRRERRK
PIEDFEREE LR XT3 Methicillin-Resis-
tant S. aureus (MRSA) WiET3 & Z A0 KTH
BHEEZBLITWALEID, 8 qureus D=, —F /1
VHREFNCKT BB E LT, DNA v f v —
AERPUMCHEERI AR R = , — 2 /) v VR
FKAPHBCER L OWER KOS MXh T
D, TAZL=a0—%7 8 vRERHOWEC L - T
A MHEACORITHRB IS, F U TIEEEK
TS aurens IEBEETH Y, L LEKMfER
toxic shock syndrome 7z & OBIEMRERFER S| 2
CFZETHD®. LULOERTH-10, BED
UTI 5 &0 Enterococcus sp. 2 S. aureus to XD 7
7 NBYEEREE D B\ 12 Pseudomonas sp. ®Fungi 7
EDSHEEM, 5SRO MBI AR O
R & BB BEEEARB SR, A THARIOME
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RAECRO I ERPRETHS.
= £
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