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CLINICAL STUDY OF LEVOFLOXACIN (DR-3355) ON
URO-GENITAL INFECTIONS

—WITH SPECIAL REFERENCE TO USEFULNESS FOR
CHRONIC PROSTATITIS—

Keizo Suzuki and Masaki Horiba
From the Department of Urology, Hiratsuka Municipal Hospital

The clinical usefulness of levofloxacin, an optical active isomer of ofloxacin, was investigated
on uro-genital infections.  Patients who were treated with the drug included 2 with complicated
urinary tract infections (UTI), 29 with chrenic prostatitis and 3 with chronic non-chlamydial epidid-
ymitis. Levofloxacin was given to each patient at « dose of 300mg or 400mg a day for 7~14
days (average 12.0+£0.5 days). In 2 cases of chronic UTI, infected by P. aeruginosa in one case
and P. stutzeri in another case, the isolates were eradicated, and the clinical efficacy was moderate
or excellent. For evaluating the effectiveness on chronic prostatitis, the patients were divided into
2 groups; group I (G-I) was chronic bacterial (number of isolates including GNR or E. faecalis,
>10ml) and group II (G-1I) was chronic non-bacterial prostatitis (number of isolates including
GPC < 10%/ml). A complete bacteriological response was obtained in all 7 cases, classified in G-I,
but in 20 of the 27 isolates, (74.1% ) in G-II. 1In 3 cases of chronic non-chlamydial epididymitis,
the response was moderate. In safety profile, there were slight elevations in the laboratory values
of glutamic oxaloacetic transaminase (GOT), and glutamic pyruvic transaminase (GPT) in one
case, and that of GOT in another case. As for side effects, a 69-year-old male complained of
dizziness, and anorexia after 10 days on the drug, but recovered 2 days after discontinuance of

the drug.

(Acta Urol. Jpn. 38: 737-743, 1992)
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Table 1. Background of patients treated
with levofloxacin

Age*  No. of case Sex
(y) (%) Male female
20~29 1 ( 0.3) |

30~39 4 (12.1) ¢

40~49 9 (27.3)

50~59 13 ( 39.4) 13

60~69 4 (12.1) 4

70~79 2 ( 0.3) 1 1

32 (96.7) 1 {0.3)

Total 33 (100 )

* Average age of chronic prostatitis (n=29),
48.83+1.92
BBBUITH 7. BB O NE L ISR R B
(C-UTI) 241, #&#4wizigs (CP) 296 GRrysE
#148.83+1.92), 1BMREHE AR S FITHS. | HE
H813 100mg % 3 [@%F 7043 200mg % 2 [ & L.
#5HE C-UTI Ti2.5 H, CP HH Kot
7 B~14H, F#H12.0+0.5 0, $BREBOFET
3,990.9+213.7 mg TH ~tc. FEKFMOH iz L5
EFBER I D{To7. (72 UTI & CP © 5% UTI
FERHRRMEAE TR A AR fERI 1, 2R X - Th
Tote, REMEOWTIRMM, B, B#gED@E
WIRBER R s & OBRBREMEOLE) & B EHEIEF
Thle. ERELBEEOTEEBI- LT, AHlick?
BARRBRE T - 7.

1. BB REERE (G-UTI)
265 By Fhd Pseudomonas AMEH Xh 72 7-
I LVFX #8545 Ui, 16t P. aeruginosa
(MIC 125 pg/ml) & E. faecium (MIC, 1.56 pg/
ml) OEMEREYSE, 132D 1 Gl P. stutzeri (M-
IC, 0.78 ug/ml) 1= . 3 UTI Th » 7. 1B 300
mg 5 HOBRET L Fh L BRE k. §i#% cr
YLO 10¥ml 23 s h, BREAED EERE,
UTI RO WFhTHHEREHE Lichs, BBt
IBR L IEEELicocEah & HE L.
2. 1etERiszig s (CP)
DEIZRE  (PF) ~OBITHE
SIEDFEHMNH D 5 #lod CP fEfic LVFEX 200
mg MR ST, 1RSI~ » -2 T %
7o PY P o> BEHILIE 2 0F5IEE & & & i HPLC 3%
X HIE L. PF NOPRET 0.29~2.27 (pg/ml)
SE#) 1.02+£0.46 pg/ml (n=5) TH - 7=, MIGELE
it 0.83~3.02 pg/ml, ¥ 1.87+0.50 pg/ml (n=4)
T PF Lo 2y 0474010 TH 72 (Table

Table 2. Concentration of levofloxacin in
human prostatic fluid (PF) —200
mg (100 mg tabletx2) po, 1 hour
after administration—

Concentration (xg/ml)

Sample No. PF/Serum
PF Serum
1 0.29 0.83 0.35
2 1.15 2.33 0.49
3 0.58 atd —*
4 0.38 1.28 0.30
5 2.27 3.02 0.75

Mean+SE* 1.02+0.46 1.87:%0.50 0.47%0.10

* Excluding sample No. 3

2). fh> NQ HlLit#T% & PF HOBEETIE,
OFLX © 1.34pg/ml & LVFX ® 1.02 (gg/ml)
EILERIE T, MORRKEERNTEVCEBITERL
fo. IMEEEE O (S/PF) T3, LVFX & OFL-
X LN EREOMFEREN, OFLX %156k
El-TWwADT, LVFX DA OFLX o#l/2T
H -t (Table 3).

2 EE PRBR

27510780 CP % 2 008 ST G L
7o WIAZBREHE (EPS) 2 HH X hic B~
GNR %7212 GPC 5% E. faecalis # 2L b0
T, £WEA=10Yml © § D% group I (G-1) &
L. ZOEFBI8HTHS. “hbik UTI Eip
FHEXMEBROIH D X 51, T OFETHETIEL
SEFITH Y, BMEMENEATIIRS (CBP) 2K LT
TUVCHRTHD. ZhUSADUFESIT EPS hbHo4
R FRRA Db o, ¥ fo i K A <109/ml
DLDOTHD, —EIZIERIESRTZRA & LTEDH
NHBETH B, & Tit group IT (G-1I) &L
fo. BEX EPS © v — VAV SR L b EREE
T, WREAEREE Y % — (BE, Hog—K)
TR L. BB LVFX X OFLX o MIC
TRFE L. EPS dhod (kD /it EPS X317
— R 400f% DI CHIZ L.

1) BRI (CP) w32 BERIRLSE
@ G-1 &3 258 (Table 4)

8 Bl 1 B ZR B L. 2 ofiwk<
T PIORMIBRE L £ 2 LR AE/ED 6 BrkRm
L, 16T (G-1, S. epidermidis/S. haemoly
-ticus 10¢/ml->S. epidermidis 10Y/ml) %Fbt:.
¥, BMBRCHT 280543 3 6l 43% i bt
FHREMETRANCE, 7 6% 1 R, 6 fn
BRHEMEI N, ¥h UTI M coSh s
THIT, EHeHl, BHSHATHo%. G-I ToOk
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bR E. faecalis TH b, BIF i E%
BREZZDTTHIP 46, 57%TH 7. E.faeca-
lis %3 %5 LVFX @ MIC {3 0.78~1.56 pg/ml
T, WThOWHRC b BN RS R L. = 0f
OEED MIC &K Th S. warneri 1 #a 100<
pg/ml OWHEER LIS, B0 1183 3T <3.13
pg/ml T, TD5BIgE A EDLBERNI<0.05~0.78
pg/ml DEECH - 7.
@ G-I1 w3554 (Table 4)

21T T D EFI B GPC A 100~103/ml #H
IR, WThIBEEEIRETE kb -7
> THEFPREI—ILOSELRNE L. chil
mEk, BRERES L LI X BEI HRAHELTT -
fo. AMBRCHT B RR2150h 6 6, 28.6% T, &
AHNTIX21BIR 146166, 7% 2 %) & HE X o,
(2) BHRILERS (CP) i %4 5 AWM (Table
5)

PLEOHIERRIRERX L » 5 & LVFX THE
ot G-1, G-1I OREL LM IR -MAELS
P39k TH 7. HIFUE GPC 10836, GNR 1
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BItkE, HEHE2E 2K THS. GPC w5
PREAFRIL IO 27HR, 75.0%4 Th -1, ZDE M
E. coli 1#&, #RMEEO 2HPBREShC. BE
HHTIL398kF308%, 76. 9% RE S hiz. MIC &R
BEHROMEBI R 27z b DAY Table 6 THB. Z DK
#h 5 MIC @ break point (% 3.13 pg/ml i % %
LEbhAHERT 212, bbb <3.13 pg/ml OF
BRL288%:H 0 = D 5 H25kk, 89. 3% AR Sh.
I LT =6.25 pg/ml © MIC %55 Li-Bkkx
5T, O35 1# 2073 BREEhDRTH-
1o BREBHENS - LHRIE, S. epidermidis D10
P 58K, 50% & S. haemolyticus @ 7 #kep 5 #71
%THolh, OBEEITSTRE IR,

Table 7 13, 1 B4 8% 300 mg & 400mg &
LIESIDENEhO##E% 7T BH, 14 BRERE
Lo THRHABRT- b DTHS. £hOFHE
X7 HH68.2%, 14 B69.6% &EEARichoT. 1
BHRERTE, 7 ABHET 300mg #E5H 64.7
%, 400 mg #%¥57£80% (Fisher, LI T F:P=1.000)
THY, 4B BHETENENGS. 1% £15% T, HE

>
—

Table 3. Comparative prostatic fluid (PF) concentrations of 10
new quinolone compounds, lhour after oral administration

Average concentration

Dose  No. of
Compounds (sg/ml) PF/Serum
(mg)  samples PF Serum
1 Levofloxacin 200 5 1.02 1.87 0.47
2 Ofloxacin 200 3 1.34 1.22 1.12
3 Norfloxacin 200 6 0.16 0.60 0.26
4 Enoxacin 200 5 1.69 1.42 1.19
5 Ciprofloxacin 200 4 0.15 0.54 0.31
6 Lomefloxacin 200 4 0.43 0.60 0.78
7 Tosufloxacin 150 4 0.03 0.27 0.11
8 Fleroxacin 200 2 0.21 0.47 0. 44.
9 Sparfloxacin 200 2 0.41 0.36 1.17
10 OPC-17116* 200 2 0.36 0.34 1.18

* 2h after administration

Table 4. Clinical efficacy of levofloxacin on uro-genital infections

Disease No'.r::[t;scs Excellent Moderate Fair Poor  Drop out r?t‘:c("‘ )
UTI chronic complicated" 2 1#2 ¥ 100
Prostatitis chronic, G-1? 8 1 6 1 100

chronic, G-ITY 21 14 7 66.7
Epididymitis chronic, non-chlamydial 3 3 100

Total 34 2 24 7 1 78.8

Y Isolates from urine before treatment (MIC, ug/ml)

#1 D E. faecium (1.56)/® P. aeruginosa (12.5), *? P. stutzeri (0.78)
2 Number of isolates from EPS before treatment, = 10*/ml (isolates including GNR or E. faecalis)
9 Number of isolates from EPS before treatment, <10°/ml
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Table 5. Bacteriological response in chronic prostatitis (G-1*/G-1I**)

Isolate stlja()i;:sof“ Persisted  Eradicated (%)
. L G-1 1 1
S. epidermidis Gl 10 4 6 ( 60.0)
- 2 (100
S. haemolyticus g-lll g 3 3 } 50 ;
. G-1 1 1 (100 )
S. capitis G-II 1 1 (100 )
. G-1 1 1
S. warneri G-11
. G-1 2 2 (100 )
S. agalactiae G-Il 1 1 (100 )
A -1
G (+) S. milleri g_" 1 1 (100 )
s . G-1
. equinus G-11 1 1 (100 )
E. faecalis g:III g ; 8%
. G-1
Micrococcus sp. G-11 | 1 (100 )
B G-1
. cereus G-1I 1 1 (100 )
G-1 11 2 9 ( 81.8)
sub-total G-I1 25 7 18 ( 72.0)
total 36 9 27 ( 75.0)
_ . G-1 1 1 (100 )
G (—) E. coli G-I
G-1
E. lentum G-I 1 1 (100 )
Anaerobes  P. granulosum G-1
'8 G-I 1 1 (100 )
G-1
sub-total G-11 9 2 (100 )
G-1 12 2 10 é 83.3;
Total G-I1 27 7 20 ( 74.1
total 39 9 30 ( 76.9)

-

Y Number of organisms from EPS before treatment, 2 10*/ml

(isolates including GNR or E. faecalis)
2 Response on leucocytes in EPS, 3/7 (43%)
** I Number of organisms from EPS before treatment, < 10°/ml
? Response on leucocytes in EPS, 6/21 (28.6%)

*** Regardless of bacterial count

EHE TR EN LoD (F: P=1.000) 1 @ 200
mgx2 DFRIECHAA AL,
3. @M% (Table 4)

Fr 573 FI1 A 100mgx3 #10~14
AL Ui, WTh bR BRT, B L
DS, TR 5~ 7 HEM LML, B T
IRITIER L LI, 1 SIS PIIRIOA G0 B RMTIE &,
555 DIEN D 010 H LA Rtz b - Lz,

4. Kef

EE PR MV FR A 5 33507 2 N d\ TR T A A
. 1f4hc SGOT o -5, 1l SGOT « SGPT
DRy Hte (FEHEME 2/28, 7.1%) LAAHICH
SRR IRIeh ot BEPBERE, Sy

B ROCORTBIEC, 300mg & LIk 2 5, 10AEL
LRMTIRE 565 bEBA TR GRS 0%).
S OBYTHAA A LB B IR LT 2 A SIC IR R
Lic. & OFEGRERCTRRIC X % B HRRITER %2
Digh -7

% -3

LVFX %, OFLX oX#RMATHZOT, &
MEIBTIRER U E# 2 T LD, RS RPTEIEY:
X OFLX o TRE2f$THBY. ThidF oiERAE
BabAhadE, HEO G T OFLX o ¥4 of
5T OFLX LE&S0HFMI G TES,

UTI (32T 2 FIOEMTH =, LinLz D2



#R, 35 R, ¥ 22 REYYE » Levofloxacin

741

Table 6. Relation between MIC and bacteriological response in chronic prostatitis

No. of strains eradicated/No. of strains isolated

MIC (ug/ml)
Isolated org: Total (%)
=0.025 0.05 0.10 0.20 0.39 0.78 1.5 3.13 6.25 12.5 25 50 =100 ND.*
S. epidermidie /3 3/4 /1 0/2 5/10 ( 50.0)
S. haemolyticus 1/1 3/3 0/1 /1 o/t /71 (7 )
S. capitis 1/1 1y 2/ 2 (100 )
S. warneri 0/1 o/1( 0 )
S. agalactiae 2/2 1/1 3/ 3 (100 )
G (+) S. milleri 1/1 1/ 1 (100 )
S. equinus 1/1 1/1 (100 )
E. faccalis 44 2/2 6/ 6 (100 )
Micrococcus sp. 1/1 1/ 1 (100 )
B. cereus 1/1 i/ 1 (100 )
sub-total /1 35 1/8 44 5/5 22 0/\ 0o/2 1/2  2/3 25/33~(75.8)
G (-) E. coli 1/1 1/ 1 (100 )
E. lentum 1/1 1/ 1 (100 )
Anaer- P. granulosum 1/1 1/1 1/ 1 (100 )
obes
sub-total VAR V| 2/ 2 (100 )
Total 1/1 1/t 3/5 8/9 1/1  4/4 5/5 2/2 0/1 0/2 1/2  2/3 28/36
(Eradication rate %) (100)  (100) (60.0) (88.9) (100) (100) (100) (100) (0) 0 (50.0) (66.7) (77.8)

* N.D. : not done

Table 7.
with relation to daily dose

Clinical efficacy in chronic prostatitis (G-I1/G-I1) assessed by doctor-in-charge

Clinical efficacy

Dose Effica Statistical

(mgX/day) excellent moderate fair poor rate (%) analysis
Evaluated on 7 th day

100X 3 0 11 11/17 (64.7) NS

200X 2 1 3 4/ 5 (80 )  (Fisher: P=1.000)

Total 1 14 4 15/22 (68.2) —
Evaluated on 14 th day

100X3 0 10 5 10/15 (66.7) NS

200X 2 0 6 2 6/ 8 (75 )  (Fisher: P=1.000)

Total 0 16 7 16/23 (69.6) —

NS : not significant

Bzl Pseudomonas B YT, 1# P.
aeruginosa (E. faecium & OEHFHERKGY), b 1 4]
(% P. stutzeri THot. 5 Likgus NQ oF
kR SRS B L CHEM IES & Bbh DT, AH
THEY 772, MIC 125 pg/ml @ P. aeruginosa,
0.78 #g/ml o P. stutzeri & SICHRE XN BRI HE
%, EETH o1 FEE NQ it RTHy £ <
Zbhb o ENEEXRE, ZD5 L0 100 i
#% P. aeruginosa TH 5%, KECx T 5 KA
X h - ARHF O sparfloxacin © breakl point A
0.39 pg/ml THBHPDT, thiltlds L LVFX
@ break point Aipfe hEZ EATFHEShA. 2

¥ D ENBE HCRFBEOENHROE LS T
Fhich ok Bih3Y. bt LVFX H48K5k
¥ TORPENEL 85 L BETHH? & L BT
TW5.

RZBR T 5 OB E LT PF ~0OBfT
ML 200mg PIMR | RIS T 1.0220.46 pg/ml T
B oto. MEEEREE 1.87+£0.50 pg/ml Gt & D
Hi30.47£0.10TH -tz PF ~OBITHREIL, WR
LL9%Im5 s OFLX % ENX & R - &
LRBTOECEACETS. Li L mhEE s LV-
FX @ 1.87 gg/ml & LT OFLX #1.22Th b,
M ERe & k3 LT LVFX O BTN EFECEY
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L. M4 one point TORPE E DT
DHHUEBILTERSHDD, 7+ {{FETH%H OFLX
D—F D ¥R THD LVFX 0, OFLX
LTS S PF A~ D BITHh 2L bfERED
FZHEhn. UL UEERCAR T, LVFX © PF ~
OBITEER, GPC o—MORMMEA IR THNIREK
BED EPS oS Ih5MED MIC % EE%
L0TH Y, BhiBREGR\HHTELLOLED
hic.

LR MR R A B &, G-1 DTFIT T D%
EARBEIhTE D, Fo MIC (3L A EA 0.05
~1.56 ug/ml OHEHETH H, BITRESE BZH1 X
CHBE LR Th -7, D5 biRARE EITMET
Z7e\us S, warneri (MIC: 100<ug/ml) @ 1 B3
LTI h, MRLHD WEHO HEH? CP ks
VT XSRBERT BT X505,

MR L IR % O BAE L, BHER - T
GPC D55 HERMLEWD, SEo G-1 OEF T
Lohw BT S ER T, THIF 4 6, 57%2 E.
faecalis HEEEEEL DN, o fio GPC @
X BEIH26C, GNR (E. coli) iz X Bt T hl
BITCH 7. E. faecalis T U &35 GPC H
LTIt E. coli #F L35 GNR 5T 5 HBEN:
EHA~NBE, NQ 2BORZW®IISES. T3t E.
coli 14T =0.05 pg/ml ® MIC Th 5D LT, E.
faecalis 1211 0.78~1.56 pg/ml TH %19, S. epider-
midis 1243 0.2 pg/ml 2 & — 7i13H HH =23.13 pg/
ml ORLFET DO, &5 Lo HEENE0ERE
R xhsbi T, BEFEILEZAREL LTE
WECHRE AR5 S. epidermidis #® S. haemolyti-
cus X, NQ Rifttax R T DD EEHRL T
5. LVFX 12 GPC 05 % K BEEE LTHED
bty b E. faecalis 1&, E. coli ¢ H~_5BE 5~
6 BHEE®R LS 00, TEBTERELERU
VSADMICTHS. 4 BT RTHPBRE S hicl &
i, BVCEHCMET S, ZoZ Lk AL Fo MIC
HRTHIL D, BELLREINLETHHNHSTH
5. PHCHIBEERIIIR R OF b o SEBE T H 5 E.
coli AT, 5~ 6 FHEEE D, L cBREE)
B CE, B I BITRHHNThENGE L
WETH -7,

LVFX & OFLX kOHEEND % THE 14
LVFX M50, oo bix E. faecalis DX 91
Mgy MIC O CMIBICH LT, 1 B0 EL TR
B ¥ 2ok TfEEE) © T break point 1Z7c% 7]
R S5, ChrBHT MM & L Tk MIC &

BREGRS T LTS, BRER 3 MIC 3.13 pg/ml
I EN PO, T, LVFX OB T2
break point i 3.13 ug/ml WH B LEZL DRI #
ST 1~2%ohnkh MIC 245 BRITERE Shie
WATEEMEAEL . 2k LVFX o OFLX ¢z
DR ETRDLIBLDETREINS.

UTI kit % break point L D#EHAK%HE UTI
Tz 125pg/ml wH B & B bW, CP TO
break point #5 3.13 pg/ml £ &£z LM BDT, 2%
EhbDHEELLLRB. D% VEINLIRORPIED G
it UTI ko4 MIC 25, 2885 HEHI R »
bha. 5 Ei 1 H 200mgx2 A EYE Bb
hic. BEHEC OV TIIRESRL T A CHifgTE
5.

T, G-1I, THcbhbIERYHE & LTHbh % RIE
T A HE FOF M & LTk, %< ORMERD
5. Lo LEBOEK CIIEIZET CP L2H LA
Fici, MEXOREERELYHLTC, RVARBIGE
IHAHMERR RS LTHRD D LR AR
THHEEPhL. G-11 o HEE L 4mE CP L2
L722060216), 72.4% % i, FRIRBUEL2100F
1451, 66. 1% DEHETH~1-. B Tk CP & xf
LTHAIERE NQ Fl & o BERE5HE T NQ
FIREHOE DI FE -1 L OBRELHBP. ZOK
BOEE, PEEH D GPC A% 5 RYuc
b DHBEZ ENREIRS. LML G-I L G-
II & CixBaRsBA100% & 66.7% T, HEEI L
Wwioon (F: P=0.141), G-11 R EHHERTICK
L WERY L ORETHSL Z & bfEaxi.

MRS B R R D 3 B ERNTH > 7= Z L1k LVF-
X PESRITAER TSI THS.

RO T | BICH RO & PR HHEE
=L b B EERSR bR, WThb#Ed L
#2 BCIEHKE Lic, AFlOREM D\ TITH
HDS30FOWE D TIX2. 8% &L TR Tkh, bhbh
D33 1 B, 3.0% &EHELiLh -t NQ k2 )
LABIERIIR & A EDBBKR OB T AMTH 5.
¥, REHELDRCOTI OEETREILET
BieweEz bhis. FEHORTER L2,
KHEDEEREBTIL > DENRLERTAHZ &
PRE IR TE O, —GEEXYETL/HTH S,
KA & 57 LTl AL LI £ TH
eV,

E

OFLX O—JDNFERMATHS levofloxacin

oH
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wRY « MEREYER 1 A 300 mg % 724X 400 mg %
12,010 SHEIE S LT T Opisfs x /e
1. Bt R RASE (C-UTI): P. aerugi-
nosa & P. stutzeri @ 2 flic L& LTI EY
ViS58 -
2. BHERTIZRR
1) PF ~DEERFT

200 mg HL5%, 18O PF OEER 1.02+0.46
pg/ml (n=5) T, WMELIX0. 47+0. 10TH »7c.
2) 1eHEMERY:

T8I 7 6l 100 RESRA RS, LB 2 F%
LHE IR
3) EHIEME T

21471461, 66. 7% DHEHRTEH - 7.
3. fGtEREEL bk

75 I oTHD 3 GIEREYIT,
THEBETH - T
4. REH

3360t 1 PIC RERIE, 5 5.5 bRERD I FE
BIEFWE L. BRKRAEME TR, GOT & GPT
DBE—&E FH % 2 fITHIC.
5. LVFX x OFLX X b 1 EHEEw, B,
ABMRNLIR A D 5 b ks MIC o &Ml X
HRIECSHHT, ZDHPN OFLX B0 &
Bhhic.
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