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NM441 R BAHFEHRSH THFRCER S /o>
ZEBHEFITH 2, FFIF / o BEEO 1L 2l %
SENMLTHARBE LAEN2ED, S5 7o
SYVBIRAFYYAFV VN XFVEERETLILIRE
VRENED Shi: 7o KTy JROEMTH 5, KA
RBEEL VRIS N, +FYIFF VLN RFIVELEE
BiL 7= E R NM394 L0 B, ZDIEMEIZ T 7 AGH
BB U ARMEICH L TLBEOARZ 7 42FL
w3, BICEBE, 2oty s LsREERZ &EDERN~ Y
ABHFE TR U CHEOWITEI 2R T

S, YEEDHRSBRTER 6 M, Staphylococcus au-
reus, Enterococcus faecalis, Escherichia coli, Klebsiella pneu-
moniae, Serratia marcescens, Pseudomonas aeruginosalZxt
T35 E 5 % norfloxacin (NFLX), ofloxacin (OFLX),
enoxacin (ENX), tosufloxacin (TFLX), fleroxacin (FLRX)
ML LB 21T 572, 7, REBRPECHT S
BRSRL L UREH OV TR T IR ER/LOTZO
B2 UTIcHET 2,

I A &
1 HEhH

RS DHEREEKE BT, KEIOHETZE
REE# % v, BARCEERESEEREY it-> T MIC
RHE L7z, BEEE 10°H/ml TH 5,

2. BEEREMES

WREEZIL, 1992F 2 05 1993F 6 A £ TOMIC
REXZEZEI BRE 2 & I R EF R+ FRb R
BRNEEZZ L RERPERE T, KERSNCH
EoBoniBg e Lz, F13 18~83/K, FiEs' 14

B, ZotEds 22 BIDE 36 BT, Z OANFIZ AR
Btk 9 B, MHMEMBRER G, BHEBEN X 18FIT
Hotr, EHMERBBPEDERKREIL, ANLREXE
8 %, tREAMERERE 7 B, REGHESE S B, FREMRZE 3 4,
Zofi4PITH> T2,

BEHEASEEMERENALD 9 FliciE 1 E 100mg
18 20[E, 38, HEERBBREED 27 Fi2ix 1E
100~200mg, 1 H 2[E, 5 BEEOKRS Lz, 2hth
FERZNER L et D EMEt Lz, ZIRHE X FHREH
E7x o N UTI ERhaFiiEdE (IR 1L TiTo
fro iz, EEMWCEL TR, REREBROBWEROR
mEFAEL, ESHIGROMB—K, e, B
ZIZOVTRE L, &8, SEES I MEO MIC #iIE
B HRMEEEERESFEERY T L o7,
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1. iEESH (Table 1)

S. aureus 334 % AXF| D MIC i3 0.05~50ug/ml D
A3 46 L, MICs, i3 12.5ug/ml, MICy, 13 25¢g/ml T
Ho, TFLX CIF 2 ERES SO0, LD 2~3
EREENTENEE L.

E. faecalis = xt3 5 &F|D MIC 1 0.78~25ug/ml O
Mz L, MICs, 13 0.78ug/ml, MICy, & 12.5xg/ml
T, TFLX KX 1 EREL 200, iFIL 1~2%
BEEENITHENEE LR,

E. coli X33 B5&HF|D MIC 1% 0.025~0.78xg/ml O
w7 L, MICs, 1& 0.025¢g/ml, MIC,, 1& 0.054g/ml
ThY, ALY 1 ~4EBEENTENEE L

. =
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Table 1. Antibacterial activity of NM394 and other drugs against clinical isolates
Orgamsrr.l Antibiotic MIC (ug/mD
(no. of strains) range MIC, MIC,,
NM394 0.05 ~ 50 12.5 25
norfloxacin 0.78 ~>100 100 >100
Staphylococcus aureus ofloxacin 0.2 ~>100 25 50
(25) enoxacin 0.39 ~>100 50 50
tosufloxacin 0.025 ~ 100 1.56 6.25
fleroxacin 0.39 ~>100 50 >100
NM394 0.78 ~ 25 0.78 12.5
norfloxacin 1.56 ~ 50 3.13 25
Enterococcus faecalis ofloxacin 0.78 ~ 50 1.56 25
(24) enoxacin 3.13 ~ 25 6.25 25
tosufloxacin 0.1 ~ 12.5 0.2 6.25
fleroxacin 3.13 ~ 100 3.13 50
NM394 0.025 ~ 0.78 0.025 0.05
norfloxacin 0.025 ~ 12.5 0.1 0.78
Escherichia coli ofloxacin 0.025 ~ 6.25 0.05 0.78
(25) enoxacin 0.05 ~ 50 0.1 3.13
tosufloxacin 0.025 ~ 3.13 0.025 0.2
fleroxacin 0.025 ~ 12.5 0.1 1.56
NM394 0.025 ~ 6.25 0.025 0.39
norfloxacin 0.05 ~ 50 0.1 6.25
Klebsiella pneumoniae ofloxacin 0.05 ~ 25 0.1 1.56
(25) enoxacin 0.1 ~ 50 0.2 12.5
tosufloxacin =0.0125~ 3.13 0.025 0.78
fleroxacin 0.1 ~ 50 0.1 3.13
NM394 0.025 ~>100 0.2 50
norfloxacin 0.05 ~>100 6.25 >100
Serratia marcescens ofloxacin 0.1 ~>100 3.13 100
(24) enoxacin 0.1 ~>100 3.13 >100
tosufloxacin 0.025 ~>100 0.39 >100
fleroxacin 0.1 ~>100 1.56 100
NM394 0.1 ~ 50 1.56 25
norfloxacin 0.78 ~>100 6.25 100
Pseudomonas aeruginosa ofloxacin 0.78 ~>100 12.5 100
(24) enoxacin 0.39 ~>100 6.25 >100
tosufloxacin 0.1 ~>100 1.56 >100
fleroxacin 0.78 ~>100 6.25 >100

K. pneumoniae \Zxf3 % EKHE|D MIC 1% 0.025~6.25

ug/ml DENZHAHA L, MICs, 12 0.0254g/ml, MIC,, iX
0.39ug/ml TH Y, 0.0254g/ml LTI 19 R (76%) 5%
gL, TFLX L iZIZRE, tFlLD 2~4 EREF
nipiENEB L,

S. marcescens \ZX33 %A HF| D MIC it 0.025~>100
pg/mliz 37 L, MICs 13 0.2xg/ml, MICq, i3 50
ug/mlTHD, HFCLLTI~3IEREEN:TE
F1EEFLI,

P. aeruginosa \=xt3 5 A& F|D MIC 1% 0.1~50g/ml
D53 L, MICs, 1% 1.56ug/ml, MIC,, 1% 25ug/ml
ThYH, ELD 2~ 4 EREENLTENEE L,

2 . EBERAAE

1) AMEEMEREN A

fEFI—%& % Table 2 iR,

EMEUEREREA 9 Bt D UTI ER MR & 2
EEFME AT RE R ERIE, FFIRSATCERED 25 (&
ABHEER) 2BRWT, THTH- 7, RAKEEKRE%

Table 3R L7z, THIE B[EWITH T, BEAEL
LTHBEIN-E&EIZ E coli 68k, Proteus mirabilis
1% THY, FRIKkER, £EEELT,

2) EHMIRBERRYE

ERI—E % Table 4 IZRT,

TEHEME PR BERAYAE 27 Bk o> UTI EBFEMEREC L5
LTI T REERE, AFIRESHCHERYED 3V IRER
TRTH > 72 2 Bl (RABHER) BT, 256 TH-
2o TREERERITIXE 4 B (% DD TERREBLIE) ¥
146, %38 (% DD _FERRESRSE) 45 74), H6
B (7 -7 VIEHBEREEBYLE) S4BITHo7

HENFAH & LT 5 HREHRS TOREEERSHHR % Table
SR U7z, B (%) 126, (A% 96, [
4T, BREIZ84.0%ThHo7, KRB TIIES
BOTHT6H, H4B0 14Fh 116, H6FIHO
25058 [B%)) B EThH o1z (Table 6), HEFERHR
% Table 712R Uiz, 25 FEBICHMES hi: 12 B2
BRrh 26 BRI L, BIWAEIL 89.7% Th ol B
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Table 2. Clinical summary of uncomplicated UTI patients treated with NM441
A Treatment Bacteriuria* Evaluation** Sid
Case| Age|n. . - . e ide
Diagnosis duration | Symptoms* | Pyuria count MIC Remarks
. | Sex mg X times/da i . effects
no g Y| (days) species | cru/m | (ug/mn| OTL | DT
+ # E. coli 10 <0.025
1 (;Z AUC 100X 2 3 — 0 excellent | excellent —
+ H E. coli 107 =0.025
2 i} AUC 100%x2 3 ~ — 5 excellent | excellent —
+ # E. coli 210° | =0.025
3 IFS AUC 100 %2 3 — 0 excellent | excellent —
+ + E. coli 107 0.05
4 5; AUC 100X 2 3 — 5 excellent | excellent -
50 + L P. mirabilis| 107 =0.025
5 F AUC 100x2 3 — 0 excellent | excellent —
62 H L E. coli 104 <0.025
6 F AUC 100%x2 3 0 excellent | excellent —
75 + H E. coli 10¢ <0.025
7 F AUC 100x2 3 0 excellent | excellent —
62 + + - 0
8 AUC 100 %2 3 — good —
F - - 0
33 + + — 0
9 AUC 100x2 3 —_— fair  |Eruption
F + - - 0
*Before treatment **UTI: Criteria proposed by the Japanese UTI Committee
After treatment Dr.: Doctor’s evaluation
AUC: Acute uncomplicated cystitis
Table 3. Overall clinical efficacy of NM441 in acute uncomplicated UTI
Symptoms Resolved Improved Persisted Effect on
Pyuria cleared |decreased|unchanged| cleared |decreased|unchanged| cleared |decreased|unchanged| bacteriuria
Eliminated 7 7
Decreased
B iuri 0
acteriuria (Replaced)
Unchanged 0
Effect on pain on micturition 7 0 0 .
Patient total
7
Effect on pyuria 7 0 0
Iz’ Excellent 7
Overall efficacy rate
D Moderate 0
77
D Poor (including failure) 0

B 13 Staphylococcus epidermidis 1 #k & E. coli 2 % T
bHotz,

BREBMMBER A B X UMM REBRAED 32 61T
SRS NI 12 B 36 BRioxt 2 MBS RBER & MIC
L DBt % Table 8 IR L1z, BRAFE I3 BIMEME IR MR
EXBWTREDONL 2EEIKTHD, &2 0O MIC

1 50, 3.13, 6.25ug/ml TH - 7z, HEFKIZ MIC 50ug/
ml D 1EREEH 91.7% (33/36) TH-otz,
BIfEADRD S NIERIZ 1 FlD AT, KFI%ZIRBE
BCEESHIBBCHEL, 3HE REKTH) i
HERLIZ,
BRRREE I BARR SRR L 57 34 EFIF,
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Table 4-1. Clinical summary of complicated UTI patients treated with NM441
Case| Age Diagnosis Catheter| UTI Treatment Bacteriuria* Evaluation** T
- atheter - - - Side |Re-
Underlying mg X times |duration |Pyuria . count MIC
no. | Sex (route) |group
condition /day (days) species (CFU/mD | (ug/ml) UTI Dr. feffects| marks
i 72 CCC Gt 1002 s + E. faecalis 10¢ 0.78 J
J— - e t —
M BPH " — 5 moderate| good
75 CcCC # P. aeruginosa 107 0.10
2 - G-4 | 100x2 5 e moderate ood -
M BPH - CNS 10° | 25 g
3 75 CCC G| 100%2 5 H E. coli 107 | £0.025
— - _— oor —
F NGB W | E coli 0 | 313 | " poor
' 65 CCC _ et 1002 . + E. coli 10¢ 0.7
M | urethral stricture H+ E. coli 210¢ 6.25 poor poor -
73 cee + |'S. cpidermidis | 10° | 12.5
5 M BPH - G-4| 100%x2 5 " — " poor poor -
prostatic cancer - S. epidermidis 10 50
71 CCC + E. coli 10 | =0.025
6 M BPH — G-4 | 200%x2 5 — E— excellent | excellent | —
83 CCC Ht E. coli 10" | =0.025
7 F NGE — G-4 200%x2 5 — E— excellent | excellent | —
68 CCC HH E. coli 106 | =0.025
8 Flom oo — G-4 | 200%2 5 EEEE—— excellent | excellent | —
urethral stricture - il 0
65 CCC HH K. oxytoca 108 0.10
9 M — — G-4 | 200%x2 5 — E— 0 excellent | excellent| —
67 cee H E. coli 10¢ 0.05
10 BPH - G-4 | 200x2 5 —_— excellent | excellent | —
bladder neck contracture - -
75 CCC # S. epidermidis 108 0.10
11 M NGB — G-4 200%x2 5 — — 0 excellent | excellent| —
19 75 _ic_ G4 200%2 5 # S. aureus 107 12.5 d d
urethral stricture - - moderate| goo -
M BPH post ope. + CNS 10° 50
75 CCC H C. freundii 106 | =0.025
13 F NGB - G4 | 200x2 5 5 — 0 moderate| good -
# |S. agalactiae 108 0.20
73 CCC S opidermidis
_ _ . epidermidis 6.25
14 M BPH G-4 | 200x2 5 _ |Conmebacterium - 625 moderate| good -
Sp. :
Candida sp.
78 CcCC P. aeruginosa ) 0.20
15 F NGB - G-6 L 5 # M. morganii 10 =0.025 | excellent | excellent | —
- - 0
66 cce CNS LB
16 M NGB N G-61 200x2 5 M |S: agalactiae 10 0.78 |excellent | excellent | —
- — 0
81 Ccc M. morganii , 0.05
1 M BPH N G-6 | 200x2 5 i _E‘ Jaecalis 10 50 moderate | excellent | —
- CNS 10° | >100
49 CCP H P. aeruginosa 10¢ 1.56
18 F | vesicoureteral reflux o3 1002 > - o 0 excellent | excellent | —
49 CCPp . + S. aureus 107 0.78
19 M Irenal stone - G-3 | 200%2 5 i E— . excellent | excellent| —
51 CCP W |S. agalactiae 108 0.39
20 _— — G-3 200%x2 5 _—_— . —
M bladder tumor — _ 0 excellent | excellent s

CCC : Chronic complicated cystitis,

BPH : Benign prostatic hypertrophy,
NGB: Neurogenic bladder,
CCP : Chronic complicated pyelonephritis,

*Before treatment
After treatment

Dr.: Doctor’s evaluation

CNS: Coagulase-negative Staphylococcus

**UTI: Criteria proposed by the Japanese UTI Committee
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Table 4-2. Clinical summary of complicated UTI patients treated with NM441
Diagnosis Treatment Bacteriuria®* Evaluation**
Case| Age ——m—l—— Catheter| UTI o Joratior Pyuria® MIC Side |Re-
nderlying mg X times |duration |Fyuri . count
| Sex Y (route) |group TI Dr. |effects|marks
ne condition /day (days) SPECIES | (CFU/m) (ug/ml) v r
CCP .
_— E. coli 106 | =0.025
2 5: r-renal stone - G-3 | 200x2 5 _— | — excellent | excellent | —
polycystic kidney - 0
50 CCP P. mirabilis 10¢ 0.05
22 — G-3 | 200x2 5 _— — moderate| good —
F renal stone + _ 0
38 ccp ca | 200x2 ; w | E-aerogenes| g1 | .90 . ]
23 _ - x . oderate 00 -
F | renal stone + C"’W”’”’”’“S’: <00 | 33 | g
52 CCP + E. coli 107 | =0.025
24 _— - G-3 | 200x2 5 oor oor —
F r-renal stone Slomatococcussp 104 100 P P
E coli =0.025
62 CCP . E. aerogenes 104 1.56
25 —_— - G-6 | 100x2 5 —_— moderate| fair —
F | hydronephrosis CNS <10® | 25
Candida sp.
48 CCC — 0
26 F T — 200x2 5 —0 unknown
29 CCP a-streptococci 10%
27 — — 200x2 5 E— unknown| —
F | bil.-ureteral polyp - 0

CCC : Chronic complicated cystitis,
NGB: Neurogenic bladder,

*Before treatment
After treatment

**UTTI: Criteria proposed by the Japanese UTI Committee
Dr.: Doctor’s evaluation

CCP : Chronic complicated pyelonephritis, CNS: Coagulase-negative Staphylococcus

Table 5. Overall clinical efficacy of NM441 in complicated UTI
Bacteriuria Pyuria Cleared Decreased Unchanged Effect on bacteriuria
Eliminated 12 1 17 (68%)
Decreased
Replaced 3 1 5 (20%)
Unchanged 3 3 (12%)
Effect on pyuria 15 (60%) 5 (20%) 5 (20%) Pa“egg total
,E Excellent 12 (48%)
I_—__J Moderate 9 (36%) Overzzil/lgff(i;z;:) rate
: Poor (including failure) 4

FRC L 2 LBON2REEHRIBD SNL D072,
nm. % =
RERBIVEICN T 2B EL L T=a—F /0 VAl
&, ZOMBIEN LRIECIHEAR b7 LE2ET 5

CEhSHEAINT VLS,
NM441 i3 2 DHEFEREAE NM3M O 7o K7y 78
Dma—F/urHThHs, NM39 ZBEED=2—F

/0 YRIHBFIBE N L TS REBN2RE R L0
LT, AL THWHIIED R R TSR TwvL3Y,
Fh, ZOMAPERED 8 ~10 S & LB E < ©,
NM441 iZREBEEICH LT 1 B 2 BERE T+45 2868
REMRBPFEN S,
PRESESRDBERFHRICN T 5 NM39%4 OHEH %,
NFLX, OFLX, ENX, TFLX, FLRX & ORI L8 L
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Table 6. Overall clinical efficacy of NM441 classified by the type of infection
. Overall
No. of patients A
Group (% of total) Excellent | Moderate| Poor efﬁl;:;cy
group 1 (indwelling catheter) 0
. ) group 2 (post-prostatectomy) 0
Mono.mlcrobla] group 3 (upper UTI) 7 ( 28%) 4 2 1 85.7%
infection
group 4 (lower UTI) 14 ( 56%) 6 5 3 78.6%
sub-total 21 ( 84%) 10 7 4 81.0%
) ] group 5 (indwelling catheter) 0
Polyn}lcrobnal group 6 (no indwelling catheter) 4 (16%) 2 2 100 %
infection
sub-total 4 ( 16%) 2 2 100 %
Total 25 (100%) 12 9 4 84.0%
Table 7. Bacteriological response to NM441 in complicated UTI
Isolates sI\tIl?a'igg Eradicated (%) |Persisted*
Staphylococcus aureus 2 2
Staphylococcus epidermidis 2 1 1
CNS 1 1
Streptococcus agalactiae 3 3
Enterococcus faecalis 2 2
Escherichia coli 9 7 2
Citrobacter freundii 1 1
Klebsiella oxytoca 1 1
Enterobacter aerogenes 2 2
Proteus mirabilis 1 1
Morganella morganii 2 2
Pseudomonas aeruginosa 3 3
Total 29 26 (89.7) 3
*Persisted : regardless of bacterial count
CNS: Coagulase-negative Staphylococcus
Table 8. Relation between MIC and bacteriological response to NM441 treatment in UTI
MIC (ug/ml) Inoculum size : 10° CFU/ml Not
Isolates Total
<0.025{0.05(0.10 | 0.20 [ 0.39|0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25.0 | 50.0 | >100|done
Staphylococcus aureus 1/1 1/1 2/2
Staphylococcus epidermidis 1/1 0/1 1/2
CNS 1/1 1/1
Streptococcus agalactiae 1/1 ] 1/1 | 1/1 3/3
Enterococcus faecalis 1/1 1/1 2/2
Escherichia coli 11/12 | 2/2 0/1 13/15
Citrobacter freundii 1/1 11
Klebsiella oxytoca 11 1/1
Enterobacter aerogenes 11 1/1 2/2
Proteus mirabilis 1/1 |11 2/2
Morganella morganii /1 | 121 2/2
Pseudomonas aeruginosa 1/1 | 11 1/1 3/3
36
Total /15 | 4/a | 33 | 33 | 11 | /4 | 22 1| 12 11 o

CNS: Coagulase-negative Staphylococcus

12o FDRER, A&7 7 LABMRRE I LTk TFLX
IhRRH3y, FLVERREDLE, 772N
BEICH L TREBRLEROF TR IBOHENZ2T
L7z,

Sk BaitEBERE A 1 1[E 100mg, 1A 2[E, 3 HRY

( ): No. of strains eradicated/no. of strains isolated

BRETRABEIZTNCHEL, 7HLBAERITD
Fro —F, BEERBBRLE T, 1E100mg 1H
2, 5HERS T 8T [EX) 2H, [E%) 30
<, 1[E200mg, 1 H2MH, 5HEZS5CRITHP
[E%0) 1061, [5%)) 6 ICHREM. 1%L kY,
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BOPRHMETE S bOTRRVY, AEREKFEE LR
BTB2LOLEZOND, ITNHDI LHoAMEMM
BEbEA LTk 1@ 100mg, 1 H 2@, 3 BEK%S
°, HEHMRBBEE TN L Tk 18 200mg, 1H?2
m, 5 AFERS THoRENUSHGTE D LREDb
na,

BIfERIE 161 (2.8%) WIRAERICEEDKEHRD
shtzns, RARTRIERIIEE L2, FFIOBIEA
OEBRIMO=2—F /0 VFILLTHERTDH
D, FESVRY VLY THRE SN2 3.5% & FKRER
Tholzo £77, BERRETCREFRICL B LEDN2ZE
EEEMRERAD SNk hoTz, o T, FRlOZREMIIX

BLEX D, NM44l i3 7 5 1GHERE, 77 LRHER
REAE LT 5 HEMMES L UBEMMEIREBRREICNTT 5
BEE L L TEYEDNEL, »OREREATHSL L
Ezehilz,

X [
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Fundamental and clinical studies on NM441 for urinary tract infections

Masaya Oshi?, Hiroyuki Asakage®, Kazuki Kawabe?,
Yoshio Aso" and Hiroshi Nito?
YDeparment of Urology, Faculty of Medicine, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan
2Department of Urology, Musashino Red Cross Hospital

NM394 (the active form of NM441), a new quinolone antimicrobial agent, was evaluated in terms of its MIC
values against clinical isolates and for clinical efficacy in patients with urinary tract infections (UTI). The MIC
values for 147 strains consisting of 6 species isolated from UTI were compared against those of norfloxacin,
ofloxacin, enoxacin, tosufloxacin (TFLX) and fleroxacin.

Against Staphylococcus aureus and Enterococcus faecalis, the antibacterial activities of NM394 were slight
inferior to those of TFLX and superior to those of the other comparative drugs. Against Escherichia coli,
Klebsiella pnewmoniae, Serratia marcescens and Pseudomonas aeruginosa, the antibacterial activities of NM394
were superior to those of the other drugs tested.

The clinical efficacy of NM441 was evaluated for a total of 36 patients, 9 with acute uncomplicated cystitis
(AUC), 27 with complicated UTI without indwelling catheter. Efficacy was judged according to the criteria of
the Japanese UTI Committee. The clinical efficacy rate in the evaluable 7 cases with AUC was excellent. The
clinical response in the evaluable 25 cases with complicated UTI was excellent in 12 and moderate in 9, the
efficacy rate being 84.0%.

As a side effect of NM441, eruption was observed in one of the 36 cases. Abnormal laboratory findings were
not observed in any of the 34 cases.

We conclude that NM441 is a useful drug in the treatment of urinary tract infections.



