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Table 1. Serum and tissue levels of NM394 after administration of 200mg

No. Sex Age | BW. | Time Serum Tissue (ue/e) Tissue/Serum
(yr) (kg) | (min) (ug/ml) Maxillary sinus Middle ear Tonsil ratio
Ethmoidal sinus | mucosa
1 F 51 50 65 0.026 <0.063
2 F 42 43 70 0.32 0.84 2.63
3 M 31 63 80 0.032 <0.125
4 M 56 71 90 0.55 <0.063
5 M 42 67 100 0.018 <0.125
6 F 42 43 100 0.022 <0.083
7 M 22 61 100 0.026 <0.063
8 M 43 79 115 0.026 <0.063
9 F 27 43 405 0.19 0.28 1.47
10 M 31 79 420 0.13 0.24 1.85
11 M 72 420 0.28 0.41 1.46
12 F 18 43 555 0.38 0.6 1.58
13 F 47 60 60 0.039 <0.25
14 M 61 73 90 0.017 <0.40
15 F 59 48 104 0.039 <0.775
16 F 53 46 125 0.25 0.13 0.52
17 M 51 48 130 0.029 8.0 275.86
18 M 49 57 150 0.025 4.1 164.00
19 F 40 60 153 0.06 2.26 37.67
20 F 53 42 165 0.030 <0.40
21 F 49 42 169 0.024 <0.25
22 F 40 45 180 0.024 <0.25
23 F 52 52 200 0.09 5.24 58.22
24 F 69 45 200 0.45 0.92 2.04
25 M 53 64 210 0.041 21.64 527.80
26 F 50 48 400 0.23 0.33 1.43
27 M 61 52 440 0.026 <0.25
28 F 35 48 450 0.19 2.12 11.16
29 F 43 50 455 0.32 0.93 2.91
30 F 51 46 465 0.18 0.37 2.06
31 F 44 51 497 0.20 0.3 1.50
32 F 40 59 520 0.20 8.25 41.25
33 F 35 91 78 0.025 <0.063
34 F 42 49 85 0.017 <0.063
35 M 29 70 87 0.028 <0.125
36 F 59 55 187 0.39 1.42 3.64
37 M 49 65 220 0.11 0.35 3.18
38 F 20 51 236 0.41 1.79 4.37
39 M 20 76 430 0.11 0.43 3.91
B.W.: body weight
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Table 2. Clinical effects of NM441
Name Organism MIC Treatment Effect Side
No.| Sex Diagnosis Before 10°CFU/ml | Daily dose| Duration | Total - Bacterio= | .ot
Age After (ug/ml) : Clinical .
g ug/m (mg X times)| (days) dose(g) logical
1 | K.U. |Chronic otitis media H. influenzae (+) 0.05 1002 7 1.4 Good |Eradicated| (-)
° |(Acute exacerbation) (-)
72
2 | F.S. | Chronic otitis media S. epidermidis 200X 2 7 2.8 Good | Eradicated| (-)
I:‘ (Acute exacerbation) (=)
24
3 | N.M. | Chronic otitis media S. aureus () 0.20 200%2 10 4.0 Fair Unknown (=)
I:‘ (Acute exacerbation) not done
43
4 | S.T. |Chronic otitis media S. aureus () 0.20 2002 7 2.8 Fair Persisted (=)
1\'4 (Acute exacerbation)| Corynebacterium sp.(H) 6.25
. S. aureus (H) 0.78
48 Corynebacterium sp.(H) 0.39
5 | H.M. | Chronic otitis media S. aureus (H) 0.20 200 % 2 9 3.6 Good Unknown (=)
I:' (Acute exacerbation) P. aeruginosa(+) 0.10
. not done
55
6 | T.Y. [Chronic otitis media S. marcescens (H) <0.025 200 %2 7 2.8 Excellent | Eradicated | (—)
I:“ (Acute exacerbation) S. maltophilia (+) 6.25
. (=)
53
7 | ILM. | Chronic otitis media P. aeruginosa (H) 0.10 200%2 7 2.8 Excellent | Eradicated | (—)
I:‘ (Acute exacerbation) (=)
37
8 | LH. |Chronic otitis media S. aureus (W) 3.13 200x2 4 1.6 Poor Persisted (=)
}.:‘ (Acute exacerbation) S. aureus (H) 3.13
4
9 | SM. | Chronic otitis media S. aureus (H) 0.20 200X 2 7 2.8 Excellent | Eradicated | (—)
I\./[ (Acute exacerbation) (=)
55
10 | W.M. | Chronic otitis media K. pneumoniae (#) <0.025 200X 2 7 2.8 Good |Eradicated| (-)
I\./I (Acute exacerbation) Alcaligenes sp.(H) 12.5
. (-)
22
11 | K.Y. | Chronic otitis media S. aureus (#) 0.39 200%2 9 3.6 Fair Unknown | (=)
I\-/I (Acute exacerbation) not done
59
12 | W.N. | Chronic otitis media (—) 200 %2 7 2.8 Good Unknown (=)
é (Acute exacerbation) (=)
53
13 | M.H. | Chronic otitis media S. epidermidis (+) 0.20 200 %2 7 2.8 Good | Eradicated| (—)
I\./l (Acute exacerbation) (=)
79
14 | LR. |Chronic otitis media P. stuartii (#) <0.025 2002 10 4.0 Good Unknown (=)
f: (Acute exacerbation) CNS(H) 0.20
. not done
19
15 | M.F. | Chronic otitis media | Corynebacterium sp.(H) 1.56 200 %2 7 2.8 Fair Partially (=)
]:- (Acute exacerbation) CNS(#t) 0.10 eradicated
. Corynebacterium sp.(H) 3.13
69

CSN : coagulase-negative Staphylococcus
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Table 2. Clinical effects of NM441
Name Organism MIC Treatment Effect S
No.| Sex Diagnosis Before 10°CFU/ml |Daily dose| Duration | Total . Bacterio- ide
. Clinical X effect
Age After (ug/ml)  |(mgXtimes)| (days) dose(g) logical
16 | M.M. | Chronic otitis media Aspergillus sp.(+) 200%2 10 4.0 Unknown | Unknown | (-)
I\./I (Acute exacerbation) not done
52
17 | T.K. |Acute otitis media M. catarrhalis(+) 0.10 200x1 2 0.4 Unknown | Unknown |Dizziness
f} not done
68
18 | LN. |Acute paranasal normal flora 200%2 13 5.2 Excellent | Unknown | (=)
,\'/[ sinusitis (=)
34
19 | C.K. |Acute paranasal P. oris (H) 0.10 200X 2 14 5.6 Excellent | Eradicated | (-)
I\./I sinusitis (=)
25
20 | N.K. |Acute paranasal S. prneumoniae (+) 200X 2 12 4.8 Good Unknown | (=)
1\./1 sinusitis not done
35
21 | N.K. |Acute paranasal P. buccae () 0.39 200%2 11 4.4 Good Replaced | (-)
I\./I sinusitis|  Bacteroides sp.(H) 0.39
. P. micros (#) 1.56
30
22 | K.T. |Acute paranasal B-Streptococcus (+) 0.39 200%2 7 2.8 Excellent | Eradicated| (-)
I\./I sinusitis (=)
50
23 | T.K. |Acute paranasal S. epidermidis (H) 0.20 200X 2 5 2.0 Poor Unknown | ()
I:‘ sinusitis not done
22
24 | F.H. |Acute paranasal Group C Streptococcus (+) 0.39 200X 2 7 2.8 Excellent | Eradicated |Eruption
I\'/I sinusitis (-)
50
25 | M.Y. | Acute tonsillitis S. pyogenes () 0.78 200%2 7 2.8 Poor Persisted |Stools
1\',[ S. pyogenes (H) 1.56 loose
37
26 | K.T. |Acute peritonsillitis normal flora 200%2 6 2.4 Excellent | Unknown | (—)
I\./I (=)
21
27 | K.Y. |Acute not done 200%2 5 2.0 Poor Unknown | (=)
1\./1 pharyngolaryngitis not done
37
28 | O.K. |Acute otitis externa | Corynebacterium sp.(t) 0.20 200X 2 7 2.8 Excellent | Eradicated | (—)
F (=)
55
29 | Y.S. |Acute not done 100%2 14 2.8 Good Unknown | (-)
l:‘ submaxillaritis not done
65

CNS: coagulase-negative Staphylococcus
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ABHNE L EF 28 131 55 Corynebacterium sp.
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DRE S hiz, ®5%, ABERER, smzRrRCHEL
7o 3 RTCDFERDHEEL-DT [ER] LHEL .
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BoTwi-tzd [H%] & Uiz, &5H1EMEBRHUIZ
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% Table 3 T RLT, @& Tk 27 HIFZERI 9B, [H
20110 BT, BEIEIZ 70.4% & V5 &S/ O iz,
BZMsIR %~ 2 & Table 4 RS L5, 77 LB
BT 128kP 78, 58.3%BHEL, 77 LEHHEIK
6HRT NTHHEL, BSHBE2BROHEERL 2, 208
158k, 75.0%DEKEST LNz,

Table 3. Clinical effectiveness of NM441
Diagnosis No. of Excellent| Good Fair Poor Efficacy rate
cases (%)
Chronic otitis media 15 3 7 4 1 10/15
(acute exacerbation)
Acute paranasal sinusitis 7 4 2 1 6/7
Acute tonsillitis 1 1 0/1
Acute peritonsillitis 1 1 1/1
Acute pharyngolaryngitis 1 1 0/1
Acute otitis externa 1 1 1/1
Acute submaxillaritis 1 1 1/1
Total 27 9 10 4 4 19/27 (70.4)
Table 4. Bacteriological response to NM441
. No. of . . Eradication
Organisms strains Eradicated Persisted rate (%)
Aerobe Staphylococcus aureus 3 1 2 1/3
Gram(+) | Staphylococcus epidermidis 2 2 2/2
coagulase negative Staphylococcus 1 1 1/1
Streptococcus pyogenes 1 1 0/1
B-Streptococcus 1 1 1/1
Group C Streptococcus 1 1 1/1
Corynebacterium sp. 3 1 2 1/3
sub total 12 7 5 7/12 (58.3)
Aerobe Klebsiella pneumoniae 1 1 1/1
Gram(—) | Serratia marcescens 1 1 1/1
Pseudomonas aeruginosa 1 1 1/1
Haemophilus influenzae 1 1 1/1
Stenotrophomonas maltophilia 1 1 1/1
Alcaligenes sp. 1 1 1/1
sub total 6 6 0 6/6 (100)
Anaerobe | Prevotella buccae 1 1 1/1
Prevotella oris 1 1 11
sub total 2 2 0 2/2  (100)
Total 20 15 5 15/20 (75.0)
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Table 5. Laboratory findings before and after administration of NM441
Case| RBC Hb | Ht | WBC Differential count (%) Platelet |S-GOT|S-GPT| ALP | T-Bil | BUN | S-Cr
no. |(x104/mm?)|(g/d | (%) |(/mm?)| baso | eosino | neutro |lympho| mono (X10*/mmd®) | (IU) (1u) (10) (IU) | (mg/d) | (mg/d))
6|B 368 11.9 | 33.3 6,200{ 0.6 6.0 61.3 27.4 4.7 25.6 14 9 161 0.2 13.8 0.6
A 380 12.0 | 34.0 6,100| 0.6 5.0 60.3 29.1 5.0 20.2 12 10 150 0.3 13.8 0.6
71 B 484 13.5 | 40.3 9,000| 0.7 2.9 73.3 19.1 4.0 34.5 16 20 144 0.5 10.3 0.6
A 483 13.5 | 39.4 7,400 0.7 7.2 61.7 25.4 5.0 33.4 13 16 141 0.5 13.8 0.7
10| B 524 14.6 | 42.4 9,700| 0.7 6.8 66.5 21.3 4.7 26.2 25 23 139 0.4 12.9 1.0
A 520 14.3 | 41.3 6,700{ 0.2 7.3 60.0 26.3 6.2 22.8 20 23 141 0.4 12.0 1.0
12| B 444 13.4 | 40.1 6,000{ 1.0 1.5 48.3 42.6 6.6 19.4 19 15 171 0.6 20.3 0.6
A 402 12.3 | 36.2 4,300] 1.2 1.6 44.8 47.3 5.1 19.0 18 11 155 0.5 16.1 0.7
13|B 447 14.4 | 41.1 7,600( 0.5 3.7 65.6 25.0 5.2 16.6 20 10 120 0.4 14.8 0.9
A 450 14.5 | 42.0 6,400| 0.5 4.0 60.3 30.2 5.0 18.0 21 10 124 0.4 14.2 0.9
14|B 427 13.0 | 37.7 5,600( 0.5 2.1 61.0 32.1 4.3 23.6 13 9 115 0.5 16.4 0.7
A 421 12.6 | 37.1 7,000| 0.6 1.4 63.9 27.9 6.2 21.6 14 7 115 0.8 11.7 0.8
15| B 435 13.8 | 40.5 3,900 0 1.0 52.0 30.0 14.0 20.9 27 40 131 0.2 13.3 0.7
A 419 13.5 | 39.1 4,400| 0.9 3.8 49.2 39.8 6.3 22.1 25 47 125 0.2 13.6 0.7
16| B 451 14.1 | 40.6 4,700 1.5 1.3 52.9 39.2 5.1 20.0 15 11 115 0.4 11.9 0.8
A 459 14.5 | 40.6 4,800{ 0.6 0.8 52.4 41.2 5.0 18.6 18 12 114 1.2 11.6 0.8
18| B 535 15.3 | 43.4 7,600f 0.4 4.6 50.6 36.0 8.4 22.7 30 40 200 0.6 13.6 0.9
A 561 16.1 | 46.6 8,900| 0 3.0 54.0 37.0 3.0 20.4 31 39 169 1.3 16.2 1.0
19| B 536 15.9 | 47.6 6,300{ 1.1 4.6 57.4 31.5 5.4 19.2 14 19 136 0.5 12.0 0.9
A 549 17.1 | 48.3 5,500| 0.6 4.8 55.7 33.0 5.9 20.4 14 20 124 0.4 12.1 0.9
20| B 466 15.0 | 42.9 | 10,200 0.5 2.4 62.9 29.1 5.1 23.7 15 30 227 0.4 13.8 1.0
A 467 14.9 | 42.8 8,900 0.8 2.5 60.0 30.7 6.0 19.3 20 33 207 0.5 14.5 1.1
21|B 427 13.1 | 38.9 5,600 0.7 7.7 38.4 47.1 6.1 29.8 15 15 119 0.2 8.3 0.8
A 436 13.5 | 40.1 5,700( 1.0 8.0 29.0 53.0 8.0 25.2 14 9 124 0.6 11.7 0.9
22|B 465 15.6 | 45.1 6,500( 0.6 2.5 66.1 26.0 4.8 3.1 25 23 200 0.5 14.2 1.0
A 458 15.6 | 44.3 6,300 1.1 2.4 61.8 28.1 6.6 33.1 26 23 195 0.4 13.8 0.9
23|B 370 11.0 | 31.6 8,200 0.5 1.9 60.1 32.2 5.3 46.9 14 8 118 0.5 8.4 0.8
A 379 11.3 | 32.4 9,100| 0.4 1.8 56.9 36.3 4.6 49.0 16 8 130 0.4 10.4 0.8
24|B 502 15.8 | 44.7 9,400| 0 2.0 59.0 31.0 8.0 22.7 43 73 134 0.6 17.9 1.0
A 512 16.0 | 45.3 7,800( 0 6.0 46.0 44.0 4.0 25.5 52 83 144 0.8 17.6 1.0
25| B 495 15.6 | 44.4 | 13,000 0 1.0 78.0 17.0 4.0 21.5 33 55 122 1.6 10.4 0.8
A 490 15.2 | 44.4 9,300{ 0.4 2.3 72.8 20.6 3.9 25.8 23 79 159 0.8 11.0 0.9
26| B 463 15.2 | 42.8 | 16,000 0 1.0 82.0 8.0 9.0 20.3 12 19 133 0.8 14.0 0.8
A 453 14.5 | 41.0 | 12,000 O 2.0 73.0 19.0 4.0 31.7 14 34 140 0.3 12.5 0.8
27| B 493 14.9 | 43.4 | 10,500 1.0 2.0 75.0 17.0 5.0 30.9 26 44 146 0.7 10.4 1.0
A 484 14.8 | 42.7 | 11,600 0 0 73.0 23.0 4.0 29.1 19 34 163 0.6 12.4 1.0
28| B 440 13.6 | 40.4 5,800| 0.7 1.9 49.1 45.0 3.3 23.9 14 13 193 0.5 9.3 0.7
A 460 14.5 | 42.0 6,100| 0.8 1.5 52.2 41.3 4.2 21.8 13 10 200 0.4 10.7 0.7
29| B 445 14.0 | 38.9 | 11,500 0.1 0.6 74.5 21.0 3.8 15.2 12 18 206 1.0 20.8 0.8
A 438 13.5 | 38.2 6,500 0.8 2.0 43.0 48.2 6.0 18.3 15 19 171 0.3 20.5 0.8
B: before A after

B DUEE(T>72 29BID 5 5 1 BN % 1> h558
woh, fE5EdhiE L7, ZOEFOMIZ, BED 146,
HED 1l b, BETUBL2LE L TREMENT]
BETH o 7o E72, 29 BlrF 20 Bl CR SRR ICHERRE 2
1T- 7z (Table 5) #%, XE|IZ & % &£ Bbh 5 HEHRBRE(E
RERZEZDoNZ»roT,

m. =# 24

B EWGRRIER OMERPED & O MR, 1R
EROE KR, N, EROZGEOEIICLY, *
OREEES L UEKIRBZMESABRLZ I L TET
BY, EEEIS ZNIE0 TREERZEEL T L
BEb b,

I BT 5 B RRGERSER O #8 0 %1t i methi-
cillin-resistant S. aureus (MRSA) %2RE L ¥ 5Tt 7
K v BKE & B-lactamase # 4T 5 7 7 LEHE (H
influenzae, Moraxella catarvhalis 72 ¥) DHEINB & U P.
aeruginosa DEELET Sh 5,

ZDt:0, 0O H. influenzae %Lk Lz 7 LB
HEEE Y —7 Y ML THFLOEAISHRE SN TER
B, ZOHTHIFIC=2—% /0 v REHIZS 7 2B
B, 77 RMHE, SIEECHLUAWREARY PV
2bb, LD 7 2 AREROBECHEETHS P
aeruginosa (Xt L CHHBENRE T 5 2 L 8SHT, B
HERBREGERESORBRPECL S Hbn T 5,
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B BIEERHEIRIC 311 5 NM441 o R0 - EFREIRET 525

NM4l g7 Ry 7ROKEORA-—a—F/0v %k
SERMERTH B, FHIZ* /) VBEKRO 1AL 24
¥SENLTCLERBEC LB ERY, &5 7
DERI Y VBIZAFVIATFVVINAFLVELRES
LR ED LB TH B, FERBORSREE
BIOVRNEN, XY ILFY VIR F VLB
LIrHEEEAENMIN L L TERCSET 549
NM394 1375 ABBHEEB L U7 7 ABMEIINL, A
TWHEDARY NVEET 5, BICP. aeruginosall X3 %
FEHCEN, BP0 REREEAERL, subMIC KB
WTHMD =2 —F /o Y H L ERTENFIEE2F
F2 b Tw3Y, SEOMBEEIRN TIE P. aeru-
ginosa 13 1R U BT & 2o 7248, F&|D MIC iX
0.1ug/ml E+FCBRETEZHDTH o7,

SE ORI TIX, 200mg 5 60 9~ 9 BFfE 15
BRI BWT, NM394 13 0.017~0.55¢g/ml DI F
BEEPRLUIZ, —F, HBRNERER, EREMERST
i B R R B T 13 0.24~0.84ug/g, FEME T
0.13~21.64ug/g, RAKMEEL TIX 0.35~1.79ug/g &=
L, HBHAOBRRFLBITHRD 51Tz,

ARERTIZ, BRI O HENFE WREIZE VT
MFHEESIER IEL, ZhCHELEBPERESEY
YOUEE AN, HENEE XYL CEPRE
UEDBESHERINTE Y, METEBETEECHS
LENE, LDBEVEERSIRSEETE LS,

EERARR T3, BMEEN 29 BF 16 Fl L E0o T
Yy hhb o TEEREEIX 70.4% &, Bk RIEFRARE

B SN T L d in vio DFEERBUIHEREFZ
5NB, 7, MEXNHETE, /7 LBHET
58.3%, 77 AaMHE, EMETZTAZTN 100%, 2%
DENERK 75.0% &, B/ 7 rREECHLEVER)
HE b ORFDEHME KR T I/REBZ> T 5,
NM4dl 0LEeHIc>V TR, 1FHEVEREDT
28, FIEBEPHICHEL, BILEZLEL LED o
fro %72, BEOKE, FEHE 1FICEED 5N,
BTN AE R NE L THREMGETERETH o 7z BIK
REMBIZBOTHRERIBETRI L2088V T 1
By RELHBID oL d 0T,
BB, NM44l 3B ERERHRIR O BRI IC BV
TERMOBVERITHL LEZO>ND,
X ik
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Pharmacokinetics and clinical studies on NM441 in otorhinolaryngology infections

Atsushi Shinkawa?, Hideshige Kimura?, Norio Idei?, Yoshiyuki Tamura?, Makoto Sakai"
Mutsumi Sato?, Hideaki Takahashi?, Mitsuyo Yamazaki® and Hirosato Miyake®
UDepartment of Otorhinolaryngology, School of Medicine, Tokai University

Boseidai, Isehara-shi, Kanagawa 259-11, Japan

“Department of Otorhinolaryngology, Tokyo Hospital, School of Medicine, Tokai University

Pharmacokinetic and clinical studies on NM441, a new synthetic pyridone-carboxylic acid antimicrobial
agent, were performed in otorhinolaryngological infections, and the following results were obtained.

1) Serum and tissue concentration of NM394 (the active form of NM441) were determined : concentra-
tion of NM394 were 0.017~0.55xg/ml in serum, 0.24~0.84xg/g in sinus mucosa, 0.13~21.6xg/g in middle
ear mucosa and 0.35~1.79ug/g in tonsil at 1~9 hours after NM441 200mg p. o..

2) Clinical results: NM441 was used clinically in 29 cases of chronic otitis media, acute otitis media,
acute paranasal sinusitis, acute tonsillitis, acute peritonsillitis, acute pharyngolaryngitis, acute otitis
externa and acute submaxillaritis, and its overall efficacy rate was 70.4%.

3) As for adverse effects, dizziness, stools loose and eruption were observed in each 1 case. No

abnormal laboratory finding was observed.

The results suggest that NM441 in a useful oral antimicrobial agent for the treatment of otorhinolaryn-

gological infections.



