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Enterobacter cloacae, Pseudomonas aeruginosa 2t L TIZNBEI D b 2 ~3BREEL TV,

DHEEMMEBEBE A 10 B, BMEEHME UTI 15 B, @HEATZAR A 1 6% 3Rz, NM441 % 1 B 100~300
mg, 1H2~3[E, 3~8HEEOKEL, BRIE, TLMEET LI, UTI B3 MEEICERL
TR BB R 8 FITIxVTh b [FHR ML, &#EUTI 135k (&2 98, [E%h] 24,
(2] 26IT, BEL.6%ThH>/:, BERPBITORETNRE LIER L SOEKIZ &S LT 474
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1 HRBRERNREN

1990 > 5 1991 FIC IREGEYAE (UTD) BER» 545
BEx iz 11 BfES 30 BRioxnf 9 % NM394 &/ NREBH
IEBE %, ofloxacin(OFLX), tosufloxacin(TFLX) %
WHEEE LT, BRMEFREFSEREL (BRXERER
E)D WP THIE LTz,

2 . BEHHREIT

BERDRE LG S N7 KRR T FIWN T8 E 21§
PRERIC, FFKI200mg ZEEREORS (1460 7213 3
Axzwl 5 AfESE®RS (761 L, 2RE®O%K:
S NI % AL 72, BB 72 & U iE o NM394

DEEOHEIXIHPLCE Tro7 88, K& £ 3
NM394 QORIERF IIBER B, MFEFF & i 0.052g/ml
ThHoiz,

3. ERRARRET

1992 £ 1 A5 5 1993 &£ 8 A ¥ CEREKRKFEFR
WIREER 2 & I BEEMERR % 22 L 1 RESHESRREE R
BT, HEROBENE ST 26 FlexdRke L, EHOE
RER, 22, BRMEREL 2, REZEOWRE,
BB MMEREB A 108 (X106, FHER9.9%),
BHEBEN R 140 (B 76, ZM76, FHER
60.37%), BHABEEL 10(BH, ER69K), BH
HISIARZ 1 B (88 72 %) TH - 1z, M UTI OXHE
HRRE U THREMEED S 8 F, REMRAES & VBENRE
BE0E 28, BIAIARE, RISIERAEAE B & URIIZBRE &
FRERAENE 1 FICRD iz, FEID 1 ERERIEE
PEBMIMERERE 2 T 13 100mg, #HEHE UTI Tid 100~300
mg&l, 1H2~3ME, 3~8 AR5, BRHR
DHFB I EEHREITS & & bz, UTI EpaphzE
E3IRY L BHEGTol. 12, EHOHREICH
LU B EREIER, NRECFHREFROEED
KEFL T2,

* T 890 BREMR Y fr 8-35-1
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Table 1. In vitro antibacterial activity of NM394, ofloxacin and tosufloxacin against clinical isolates

Organism Antibiotic MIC (ug/ml)
N 1
(No. of strains) range 50% 80% 90%
meticillin-resistant NM394 0.20~>100 0.20 25 >100
Staphylococcus aureus ofloxacin <0.10~ 50 0.39 12.5 50
(30) tosufloxacin £0.10~>100 <0.10 100 >100
coagulase negative NM394 0.20~>100 3.13 100 >100
Staphylococcus ofloxacin 0.20~ 100 12.5 50 50
(30) tosufloxacin <0.10~>100 3.13 >100 >100
Enterococcus faecalis NM394 1.56~ 25 1.56 6.25 12.5
(30) ofloxacin 1.56~ 100 1.56 12.5 25
tosufloxacin 0.20~>100 0.20 3.13 100
L. . NM394 =0.10~ 0.20 <0.10 =0.10 <0.10
Escherich !
% 3"(630’)‘1 con ofloxacin <0.10~  0.78 £0.10 £0.10 0.20
tosufloxacin £0.10~ 0.20 <0.10 <0.10 =0.10
. .. NM394 =0.10~ 12.5 =0.10 0.39 1.56
Citrobacter d
Oy Freundit ofloxacin £0.10~ 100 0.39 3.13 6.25
tosufloxacin <0.10~>100 0.20 1.56 3.13
Klebsiclla preumoniae NM394 <0.10~ 0.20 <0.10 <0.10 0.20
(30) ofloxacin =0.10~ 0.78 =0.10 =0.10 0.39
tosufloxacin <0.10~ 0.39 =<0.10 =0.10 0.20
Enterobacter cloacae NM394 £0.10~ 12.5 <0.10 0.20 0.78
30) ofloxacin <0.10~ 25 <0.10 1.56 6.25
tosufloxacin <0.10~ 100 <0.10 0.39 3.13
Serraria marcescens NM394 <0.10~>100 3.13 >100 >100
(30) ofloxacin =0.10~>100 3.13 >100 >100
tosufloxacin <0.10~>100 1.56 >100 >100
Proteus mirabilis NM394 <0.10~ 1.56 =0.10 =0.10 0.39
30) ofloxacin <0.10~ 12,5 <0.10 0.39 1.56
tosufloxacin =£0.10~ 6.25 =0.10 0.20 0.20
Proteus vuloari NM394 =0.10~ 0.20 <0.10 =0.10 <0.10
(3’(’)) sans ofloxacin <0.10~  0.39 £0.10 <0.10 0.20
tosufloxacin <0.10~ 0.39 =0.10 =0.10 0.20
Pseudom . NM394 <0.10~>100 0.39 6.25 12.5
"(38)”“3 aerugimost ofloxacin £0.78~>100 3.13 50 100
tosufloxacin <0.10~>100 0.78 >100 >100
II. # R BEIXuTIbEERAE (0.05ug/ml) AT Tho Tz,

1. HBRERNYIES (Table 1)

UTI BE& R » 5 438 X 7z methicillin-resistant Sta-
Phylococeus aureus (MRSA), coagulase negative Sta-

phylococcus (CNS), Enterococcus faecalis, Escherichia
coli, Citrobacter freundii, Klebsiella pneumoniae,
Enterobacter cloacae, Serratia marcescens, Proteus
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa
& 30 BRIzt % NM394 © MICy, (ug/ml) i&, Zh %
n>100, >100, 12.5,=0.10, 1.56, 0.20, 0.78, >100,
0.39, 0.10, 12.5TCH o7z, NEEDOFLX, TFLX
DHBES L EbR7-3854, MRSA, CNSizxt L TikEE >
1BPES 208, E. faecalis 7z & N7 5 AEMEE I L
TRREU EOFENER LU, i, FIEE TR
D%\> C. freundii, E. cloacae, P. aeruginosa \ZxtL T
AL D b 2~ 3EREFEN TV,

2. BEPBAT

FH 200mg BEHRS 2 ¥k, NM394 o s il
14 BDFHT0.65+0.30ug/ml Th- 1255, BHEH

A&200mg # 1 H2E, 32wl 5 HEERKRS L
6 Flic BT 5 RS 2 REROMBHEEOFHIZ
0.82+0.63ug/ml TH - 7253, FEIEPEE T 0. 11ug/ml
D 1F%BREHERFAMEUT CTH o7z, &8, EREKS
DIFIZDOWT, MBEB L R E DFEREI Lo
720

3. ERIREIRRES

BpitE UTI 10 B & M UTI 15 §llB & U8RI
BR% 1 Bl DR % Table 2, Table3iZRd, Sl
HUTI 1083 2 XFIOERE X, FREHET
[&%h]) 56, [B%1]) 58IT, EHEIZI0%TH -7,
UTI EZFHEERE IS 72 8 BB SHEKRSR I,
[z 76, (%] 16T, 2BlE%IULETH57,
MEZEHIRES T, KRS RTICHBES NIz E. coli 5
¥R, Staphylococcus saprophyticus, CNS & 2 £, C. freun-
dii, Acinetobacter calcoaceticus, E. faecalis & 1%, &+
RZHEROLTNOFFOKREIC X D HkLT-08, BE545H
HEELTIHTCNS o8 n,
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Table 2. Clinical summary of uncomplicated UTI patients treated with NM441
Case Age | Body Treatment Bacteriuria* Evaluation** Side ef
No. (yr) |weight| Diagnosis | Dulation {Symptoms*| pyuria* . count MIC UTI D ;Q:r:ai(le(as
Sex | (kg) (days) species (CFU/mb) | (ug/ml) v *
E. faecalis 0.78
77 C. freundii 10¢ 0.10
1 F 43 AUC 100X 2 # # CNS 0.10 excellent | excellent -
3 - - - 0
69 100%2 + H E. coli 107 <0.025
2 F 44 AUC 3 0 excellent | excellent -
66 100%2 # # E. coli 107 <0.025
3 F 68 AUC 3 5 excellent | excellent -
“ S. saprophyticus 10° 0.20
LR N AUC 100x2 # + A. calcoaceticus 0.10 |excellent | excellent -
3 - - - 0
20 100 X2 + # E. coli 108 <0.025
5 F 52 AUC 3 0 excellent | excellet -
49 1002 + +# E. coli 10¢ =0.025
6 F — AUC P — — o excellent{ good -
33 100%2 + # Lactobacillus sp. 10% 6.25
7 — AUC good -
F 7 - - not done 0
25 100X 2 + + not done not done
8 F - AUC . 0 good -
51 100%2 + +# S. saprophyticus 10¢ 0.20
9 F — AUC 3 — — CIiS o 25 moderate| good itching
6 E. coli 10¢ =0.025
LU R AUC 100x2 Ll # CNS 0.05 |excellent| good -
5 - - - 0

* before treatment
after treatment

AUC: acute uncomplicated cystitis
CNS : coagulase negative Staphylococcus

Bt UTI 15 Plicrt 3 2 BRI R 12, FIREHET
%0110 B, (%0 2 B, (4820 ] 2 BT, BRhRI% 85.7%
THolz. BB, ER 15 ZRSHEEETH >z,
FHREIC LD [HEREE] L dhiz, UTI EXFH ML
AR 13Fiexts 2BRRR L, BRERO [EEL]
961(69.2%), [kE) 16(7.7%), [ %] 35)(23.1%),
HER DM 111 #1(84.6%), [ERR]1H51(7.7%),
[TE| 181 (71.7%) ThHH, BEERSRT [EX)
9B, (%026, MES 28T, B%E8L.6%TH->
72 (Table 4), KEREHFIRET T3, BIMBERLEE6
et L [#E%h) 56, [B%] 18T, 26 (B3] U
+, EHERGREETHICI [ER) 48, (%) 146,
[4E%h] 2 ThH -7z (Table 5), MBEFRIRET T, 20
K 19 Bk (95.0%) 3EF OS5I L DEkL, FEREL
720X S. aureus 1 kDA TH -7 (Table 6), 7z,
AHI R 5%, CNS, Alcaligenes sp., Flavobacterium
odoratum, E. faecalis & 1 BRSHIR L 7= (Table 6),

BMRIIIRAD 1 FIZRESHZ L b0t
REhER, BEMEDOBRITRL SR L I,

AR OBEPBITORENRE LIEF LS D, KH
PHRELIATHICOWTEMENEER OB E R

Dr

**UTI: criteria proposed by the Japanese UTI Committee

doctor’s evaluation

L, 1BICEEORERSED >lzn, RER#ET
ERERT 1 BRICHEE LT,

AHEIRERIEOBEBRENERTE 2 37HDI 5 2
Bl REEBHRD Shiz, 1 PIMTFERESSED S
h, B5R7T 2:BMBOREBETHLEEBEERL TV,
#d 1 Hix GOT, GPT, LDH 0—@& L R0s@E» 51,
BERT BB OBRETIZ GOT, GPT RE¥{L
2o

m. # =

BOHEARZ bV BN BEBTERT=a—%
/a vy REER, HEERECRIERVERO—
DTH 5, BT 10 EEU L OEHLHRE LTS,
&S IHENIHRL, BeUOBOESDH 2V IENE
RBIISEHMEROEAOBERSED 5 Twb, NMé
R7aRyZy 7BO=a—% /0 RHAEET, &5
% 24 BERI ¥ CORBERMEIL 30~40% &, FREFO
RHPTRPZETH B, 7T AREECIEROEA
EVBEORENEZRT I EBFHO—DLERTY
2y, UTI HBEE 2RI L SEIOKRNTY, HEE
it ED % > C. freundii, E. cloacae, P. aeruginosa
L, A&z OFLX, TFLX & 0 & 2 ~ 3 BEEHVH
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Table 3. Clinical summary of complicated UTI patients treated with NM441
i i Bacteriuria®* Evaluation**
Case ?gj vi(::z | _ Diagnosis | eter| UTI E::;:Z;t ymtorst Pyaria- oy — Side effects
yr Underlying route ploms™ Fyuria ; Remarks
No. | ooy (ke) condition ute | group| i) species (Cl;llJl)/ (ug/ml) UTI Dr
K. pneumoniae 107 £0.025
62 CcC 1002 - +# S. aureus 12.5
1 64 | —— - G-6 poor poor -
M prostatic cancer 5 - +# S. aureus 107 25
E. faecalis 50
60 CCC 100x2 H# + E. coli 107 £0.025
2 50 |—————| - G-4 excellent|excellent -
F neurogenic bladder 5 - - - 0
69 CCP 200%2 + # E. coli 107 =0.025 eosinophil :
3 6l |——— | - G-3 excellent|excellent ves
M urethral stenosis 5 - - - 0 0~ 810 —(756)
S. cohnii 1.56
CCC . 108
4 76 54 |— =~ | _ G-6 | 100x2 # # E. faecalis 6.25 lexcellent|excellent -
M urethral stenosis
5 - - - 0
53 cce 100%2 # # E. faecalis 107 0.78
5 H |/ - G-4 excellent|excellent -
F neurogenic bladder 5 - - - 0
E. coli =0.025
CCC . 10°
6 69 65 |[——————| - G-6 | 100x2 # +# E. faecalis 0.78 |excellent|excellent -
F neurogenic bladder
5 - - 0
44 CCC 100x 2 #+ H C. glabrata 10¢
7 @ |[——— - good -
F bladder tumor 5 - + - 0
cce 100x2 n " S. epzdermz.dzs 105 0.10
72 E. faecalis 6.25
8 52 |———— | - G-6 moderate|excellent -
M prostatic cancer 5 - + - 0
urethral stenosis
59 CCC 200%x2 - + E. coli 10¢ 0.05
9 - G-4 moderate| good -
M BPH 5 - + - 0
54 CCC 200%2 - + E. coli 107 =0.025
10 46 |——| - G-4 excellent|excellent -
F neurogenic bladder 5 - - CNS <10°| 100
S. marcescens 3.13
CCC 200x3 — +# K 108
1 15\/1[ - | G5 S. saprophyticus 0.20 |excellent|excellent -
neurogenic bladder 5 - — - 0
S. aureus 0.20
CCC 100 %2 — H 108
12 513 - G-6 CNS 0.10 |excellent|excellent -
neurogenic bladder 5 - - - 0
67 cce 200x3 | # + P mirabilis | 10" | <0.025
13 50 [—— - G-4 excellent|excellent -
F neurogenic bladder 5 - - - 0
GOT -
S. marcescens 25 0.1-102.5-(33.1°
. 107
72 CCC 200%3 - H# P. aeruginosa 0.10 GPT:
14 57 |——8M8 —| + G-5 poor poor
M neurogenic bladder 5 — + F. odoratum 107 >100 15.1 - 49.4>(19.7)°**
Alcaligenes sp. >100 LDH:
347 — 862 = (ND)***
CCC 300x2 - + - 0
15 % 54 |—— + unknown —
M bladder tumor 7 - ND ND ND
GNF-GNR <102 50
72 chronic prostatitis 200x2 | —v +2 #3 | P. aeruginosa 12.5
16 - - — _ | — unknown -
M ) 14
CCC : chronic complicated cystitis * before treatment **UTI : criteria proposed by the Japanese UTI Committee
CCP : chronic complicated pyelonephritis after treatment Dr : doctor’s evaluation
BPH : benign prostatic hypertrophy ()*** - follow up values
CNS : coagulase negative Staphylococcus ND : not done

GNF-GNR : glucose non-fermenting gram-negative rod
V: fever, ®: pain on micturition, »: WBC in expressed prostatic secretion
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Table 4. Overall clinical efficacy of NM441 in complicated UTI
B Lo Pyuria Cleared Decreased Unchanged Effect. on
acteriuria bacteriuria
Eliminated 9 1 1 11 (84.6%)
Decreased
Replaced 1 1(7.7%)
Unchanged 1 1(7.7%)
Effect on pyuria 9 (69.2%) 1 (7.7%) 3 (23.1%) Patler;; total
@ Excellent 9 (69.2%)
:} Mod 2 (15.4%) Ovarall efficacy rate
oderate -
? 11/13 (84.6%)
: Poor or failure 2 (15.4%)
Table 5. Overall clinical efficacy of NM441 classified by the type of infection
No. of patient Overall
Group ( :' ontpaf 1:: Sl) Excellent | Moderate | Poor efficacy
percent of tota rate(%)
Group 1 (indwelling catheter) 0
) ) Group 2 (post-prostatectomy) 0
Mono_mlcrob)al Group 3 (upper UTI) 1( 7.7%) 1 1/1
infection
Group 4 (lower UTI) 5 ( 38.5%) 4 5/5
sub-total 6 ( 46.2%) 5 6/6
Group 5 (indwelling catheter) 1( 7.7%) 1 0/1
.Polyrr.ucrobxal Group 6 (no indwelling catheter) 6 ( 46.2%) 4 1 5/6
infection
sub-total 7 (53.8%) 4 2 5/7
Total 13 (100%) 9 2 11/13( 84.6%)
Table 6. Bacteriological response to NM441 and strains appearing after treatment in complicated
UTI
Isolates No. of strains| Eradicated | Persisted* Strains appearing
after treatment
Staphylococcus aureus 2 1 1
Staphylococcus cohnii 1 1
Staphylococcus epidermidis 1 1
GPC .
Staphylococcus saprophyticus 1 1
CNS 1 1 1
Enterococcus faecalis 4 4 1
sub-total 10 9 1 2
Escherichia coli 5 5
Klebsiella penumoniae 1 1
Serratia marcescens 2 2
GNB | Proteus mirabilis 1 1
Pseudomonas aeruginosa 1 1
Alcaligenes sp. 1
Flavobacterium odoratum 1
sub-total 10 10 2
Total 20 19(95.0%) 1 4
GPC : gram - positive cocci *regardless of bacterial count
GNB : gram-negative bacteria

CNS : coagulase negative Staphylococcus
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BH %R U ERAIRRET IR & I ERIS Tld & 5 23,
avsarERERE R 8 B L 8RN UTI 13 b 5 5B
shl: 15 B 32 BRD 5 B 31 £k (96.9%) 3EFID#BRE
wEhMELRLEZ LR, XEAORBRENTE BRI S
nrigERrEzoONS, EEVARLVTY, EHEM UTI T
77 LABMED 81.2% (121/149), 75 ABRMEHS
86.7% (209/241) & HBHEVHIBEOHEAEL/ SN T
w3, UL, BECAS L BEEOMEEIL 41.7%
(10/24) &, ZOROBEBHANEETH 2V, SEKD
MIC & Z DHAEDOREIEAE D> 5 A TH, KIBE IR L
MIC % RLTH FDMD 7 5 ABRME I NHEEED
EnD, FEFESOEES W@ DEROBEE RO
HORESRBIIBETIZZ VY, REEBEHL 7 -7 VPR
BEE R ECEHLIRIBE A £ 7 1V ADOFKR 5
BEOMAEEZET S 2 ERE ko LAREMELE,
HEERESOFET XFIREE LT, SREEC X 2 &M
UTI OB L TIX, N A 7 4 VABEDIEFEE R 28
KBE, BREOEAKRSOLEENTHRINS,
H| 200mg BEE ¥ 72 iEFKEORS 2 &R OBE
FRITERE U720, 16100.11xg/ml) 2 &, wih
bHIERFMELL T TH - 7o BERACBT 2EKF M
R 7 ~ 8 BFE L R\ D3, Thax 1 1 FFRIATER T
HBHIEY, o NIBEICKRE L 72 ERMMEH 0K S
BITORMBEE S L TEL2 L, XFZ=2—
¥/ RNBEEDO R L TRELBERFBTOL R VE
AThsZ LRBENT,

L EoaHER» 5, NM441 13 UTI OEFICER%
EReEZOND,
X R
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In vitro activity of NM394, penetration of NM394 to cerebrospinal fluid and
clinical evaluation of NM441 in urinary tract infections

Toshihiro Goto", Shinichi Makinose?, Toshihiro Kitagawa?, Kazuya Kawahara?,
Motoshi Kawahara®, Yoshitada Ohi?, Takashi Kawabata?,
Hiroshi Hayami? and Akira Imamura®
YDepartment of Urology, Faculty of Medicine, Kagoshima University
8-35-1 Sakuragaoka, Kagoshima 890, Japan
2Division of Urology, Imakyure General Hospital
$Division of Urology, Akune City Hospital

We studied the i vitro activity, penetration to cerebrospinal fluid and clinical usefulness of NM441,
a new oral fluoroquinolone.

The in vitro activity of NM394, a bacteriologically active form of NM441, against 30 strains each of 11
bacterial species isolated from patients with urinary tract infections (UTI) was measured by the agar
dilution method with an inoculum size of 10° CFU/ml. The drug showed activity superior to that of
ofloxacin and tosufloxacin against gram-negative bacteria and comparable with those against gram-
positive cocci.

The mean serum level of NM394 at 2 hours after 200mg NM441 oral dose in 20 patients who underwent
transurethral surgery was 0.70xg/ml, but NM394 was not detected in all samples of cerebrospinal fluid
except in one case (0.11xg/ml).

Ten cases with acute uncomplicated cystitis (AUC) and 15 cases with complicated UTI were treated
with a daily dose of 200mg to 600mg of NM441 for 3 to 8 days. The clinical efficacy rates of the drug
against 8 cases with AUC and 13 cases with complicated UTI judged by the criteria proposed by the
Japanese UTI Committee were 1009 and 84.69%, respectively. As for adverse reactions, itching was
observed in one of 47 cases. Eosinophilia and transient elevations of GOT, GPT and LDH were observed
in each one case.

We conclude that NM441 is a useful drug in the treatment of UTI.



