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Table 1. Plasma and tissue levels after oral administration of grepafloxacin (100 mg)

. Time Serum Tissue .

No. Tissue (minute) (ug/ml) (ug/g) Tissue/serum
1 212 0.34 3.05 8.97
2 300 0.32 0.93 2.91
3 370 0.03 0.12 4.00
4 165 0.12 0.41 3.42
5 235 0.35 2.43 6.94
6 140 0.26 1.92 7.38
7 195 0.38 3.50 9.21
8 255 0.33 4.41 13.36
9 tonsil 175 0.16 1.41 8.81
10 145 0.17 1.38 8.12
11 325 ND 2.75
12 185 0.15 0.90 6.00
13 202 0.17 1.86 10.94
14 193 0.15 1.59 10.60
15 195 0.35 2.07 5.91
16 175 0.31 2.82 9.10
17 180 0.16 1.13 7.06
18 330 0.14 ND
19 265 0.27 0.94 3.48
20 235 0.08 1.24 15.50
21 250 0.24 ND
22 160 0.27 0.71 2.63
23 . 280 0.17 1.55 9.12
2 middle ear mucosa 215 0.35 0.77 2.20
25 205 0.28 0.86 3.07
26 270 0.21 —

27 260 0.22 —

28 276 0.33 —

29 240 0.20 —

30 195 0.37 2.19 5.92
31 195 0.04 ND
32 170 0.34 0.69 2.03
JEe————— . N
35 215 0.24 0.67 2.79
36 175 0.08 0.11 1.38
37 202 0.26 0.17 0.65
38 . 275 0.25 0.27 1.08
39 parotid gland 245 0.17 0.88 5.18
40 . 210 0.34 5.74 16.88
41 submandibular gland 260 0.30 2.24 7.47
42 oral mucosa 157 ND 0.42

ND: not detected; <0.01 pg/mlor g —: immeasurable
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Fig. 1. Serum and tissue levels after oral administration of grepafloxacin (100 mg).
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100~300mg#% 1H1~2[E (1 H&100~300mg), 4~14 (1) 2P E % GEFL~2)
g, BOKS5 L7, 8P B LB TR SR ot 9 B RE B D 2 2 T 1T HE Staphalo-
FR IR 2 FRES L 7245610 — % 3R % Table 241278 L coccus aureus & Pseudomonas aeruginosaS % DT70% % 5 8
120 DTFICEDRBIICERIRBE L FER T 5, HLEENTVDLN, SEMRE L7z26lb & DO REH KR
Table 2-1. Clinical summary of patients treated with grepafloxacin
Dosage Organism (MIC pg/ml) Bacterio- .
Case . . - - Before . Clinical
o Age [Sex Diagnosis daily dose |duration| total N logical effect Notes
(g x times)| (days) |dose (g) After effect
P. aeruginosa (0.39)
1 |51 | F [chronic otitis media| 150 x 2 7 2.1 ! eradicated | good —
(=)
S. aureus + 0.1)
2 |46 | F |chronic otitis media| 100 x 2 11 2.0 l eradicated | good —
(=)
chronic otitis S. aureus + 0.1)
3 |48 | F media 100 x 2 8 14 ! eradicated | good —
acute exacerbation (=)
chronic otitis Corynebacterium sp. +(0.05)
4 |48 | M media 100 x 2 9 1.8 l eradicated | good —
acute exacerbation (=)
chronic otitis A. xylosoxidans + (1.56)
5 |18 | F media 100x 1 11 1.1 1 replaced fair —
acute exacerbation P. aeruginosa (0.78)
chronic otitis S. aureus (0.05)
6 |42 | M media 300x1 12 3.6 ! eradicated | good —
acute exacerbation (=)
chronic otitis S. aureus + (0.05)
7 |34 | F media 150 x 1 14 2.1 l eradicated | good —
acute exacerbation (=)

chronic otitis
8 |58 | M media 100 x 2 7 1.4 (=) unevaluable| good —
acute exacerbation

chronic otitis S. aureus + (0.05)
9 |58 (M media 100 x 2 7 1.4 ! eradicated |excellent —
acute exacerbation (=)
chronic otitis S. aureus + (0.024)
10 (40 | F media 150 x 2 11 3.3 1 eradicated | good —
acute exacerbation (=)
chronic otitis Bacillus sp.+ (0.024)
11 |51 | F media 150 x 2 7 2.1 l eradicated | good —
acute exacerbation (=)
L S. epidermidis + 0.1)
chronic otitis .
12 |41 |M media 150 x 2 12 3.6 |M. morganii+ ©.1)
. l unevaluable| good —
acute exacerbation
ND
chronic otitis P. aeruginosa + 3.13)
13|41|F media 150 x 2 14 4.2 1 eradicated | good -
acute exacerbation (-)
chronic otitis EN‘?::“S * Eg(l))S)
14 |52 | M media 150 x 2 7 2.1 . : eradicated | good —
acute exacerbation <)
C S. aureus # (0.012)
chronic otitis '
. P. aeruginosa + (0.39)
1
15 |54 | F media 50 %2 9 2.7 ! eradicated | good —

acute exacerbation

(=)

ND: not done
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Hah, 1HE200~300mglc & W HiRIZ7~11HBM®
RETHEIEL, HEIBONTVWS, R SH-EHED
MIC % P. aeruginosaT0.39ug/ml, S. aureusTO0.1ug/ml&
T E DRMBITRE R B LDTH o 1,

(2)

1B B R B EAE (EEFI3~17)

FEBL5F)x L1 H100~300 mgN7~14 H k5
ZfT o720 Table 2I7RTIL, HiRDOZLEILE, BN
DI, WEPVHEIIEIR DU E & A 7-EX), BEESIL,

Table 2-2. Clinical summary of patients treated with grepafloxacin

Dosage Organ.ism (MIC [Lg/ml) Bacterio- .
Case . . Before logical Clinical Note
no. |Age(Sex Diagnosis daily dose |duration| total [} ef%ect effect otes
(mg x times)| (days) [dose (g) After
chronic otitis S. epidermidis + (=0.024)
16 |68 | F media 150 x 2 12 3.6 1) unchanged | good —
acute exacerbation S. epidermidis + (3.13)
NFR + (0.05)
chronic otitis CNS + 0.1)
17 |72 | F media 150 x 2 11 3.3 | Corynebacterium sp. + (0.1) | eradicated | good —
acute exacerbation !
(=)
. -streptococcus 0.39
chronic paranasal a-sire o
18 |30 | M sinusitis 100 x 2 7 14 S. e zdermidts * ©.D eradicated |excellent —
acute exacerbation (=)
S. aureus + (0.024)
E. cloacae (0.024)
acute lacunar s-GPT?
19 |21 | F angina 100 x 2 6 1.1 | K. oxytoca :+ (0.024) | replaced poor 4095
S. agalactiae 0.1)
S. agalactiae (0.39)
20 |28 | M acute lacunar 100 x 2 5 0.8 a-streptococcus + (1.56) eradicated 0od
angina ) ! 8
(=)
P. aeruginosa + (0.39)
21 [20 | F | acute tonsillitis 100 x 2 13 2.6 i) eradicated | good -
(=)
P. aemgiposa # (0.39)
22 | 56 | F |acute external otitis| 100 x 2 6 1.2 E. faecalis l* 0.39) eradicated |excellent —
(=)
S. epidermidis (12.5)
23 | 56 | M |acute external otitis| 150 x 2 7 2.1 1 eradicated |excellent —
(=)
S. aureus # (0.05)
24 | 54 | M |acute external otitis| 300 x 1 7 2.1 Corynebactelnum sp. + (0.05) eradicated |excellent —
-)
P. aeruginosa (0.39) ® abdominal
25 | 28 | M |acute external otitis| 150 x 1 4 0.6 ! unchanged | poor | distension
P. aeruginosa + (0.78) e stagger
P. aeruginosa + (0.39)
CNS (0.05)
26 | 48 | F |acute external otitis| 150 x 2 14 4.2 ! unchanged | fair [stomachache
P. aeruginosa + 3.13)
X. maltophilia + (0.78)
27 | 20 | M |acute external otitis| 150 x 2 4 1.2 ND unevaluable| good —
28 |59 | F |acute external otitis| 150 x 2 5 1.5 (=) unevaluable| good -
S. aureus +
29 | 27 | M |acute external otitis| 150 x 2 7 2.1 1 eradicated |excellent —
(=)

ND: not done
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ERSZ RV 1451TRD 6 NAREIZ93.3% L 184 (3) BMEMREHHERYER EFI19~21)
FRAEMHMEEOREE LT3R TEN-BKHES 100mg 1 B2 D5 T3FIE5~13AHKG 2 1To 70
nizo MBEFBIC DS, aureus, P. aeruginosaZ L& L EFI20, 2LIC BV TIHROIRRIZ S L, RO,
REMTEROELIERBVRHBINTEY, 20 [ERIIHE L, EFHL19ICB W TIZERRER IS E
MCARHLATHOBRRIIREZEFTZ DN Hor, o wF, FLRBRLBEELT, FORSHOEEIIBNT
TEDBRRIIROBFIIFEIMET 2, RLRAENDES Streptococcus agalactiaehS IR & N TWIZEFITH - 72,
5% Achromobacter xylosoxydansH IR E N TWI-ERITH StreptococcusiB@IZxT LT, "=V V%, 7 2L %
ofzh, COWIZHEEL D DDP aeruginosa (MIC EHAN, RRFFGOEIRH D 5,

0.78ug/ml) ICE AR L ERTH - 72, (4) BMNE%GERI22~31)
Table 2-3. Clinical summary of patients treated with grepafloxacin
Dosage Organism (MIC pg/mi) .
Case Age | Sex Dia . - - Before Bactgno Clinical N
0. |A8 gnosis daily dose |duration| total ! logical effect otes
(mg x times) | (days) |dose (g) After effect
30 [ 39 [ M |acute external otitis| 150 x 2 4 1.05 ND unevaluable | good —
S. aureus +
31 | 25 | F |acute external otitis| 150 x 2 4 1.2 l eradicated |excellent —
(=)
S. epidermidis +
32 | 18 | M | acute otitis media 100x 2 4 0.8 1 eradicated | good —
-)
S. epidermidis + (0.05)
33 [19 | F | acute otitis media 100x 2 7 14 ! eradicated | good —
(=)
S. aureus (0.05)
34 [ 29 | F | acute otitis media 100 x 2 10 2.0 l eradicated | good —
(=)
S. epidermidis +
35 [ 38 | F | acute otitis media 150 x 2 9 2.7 i) eradicated | good -
(=)
36 [ 59 | F | acute otitis media 150 x 2 11 3.3 (-) unevaluable | excellent —
37 | 17 | M | acute otitis media 150 x 2 9 2.7 (=) unevaluable | good —
S. pneumoniae + (0.39)
38 | 64 | F | acute otitis media 150 x 2 7 2.1 CNS —+ ! 0.05) eradicated |excellent —
(=)
39 | 61 | F | acute otitis media 150 x 2 1 0.3 ND unevaluable unevaluable —
40 |32 | M | 2cuteparamasal | 4500 | gy | 94 (=) unevaluable| good -
sinusitis
t al S. prneumoniae +
41 (35 | M acute paranas 100 x 2 14 2.8 l unevaluable | excellent —
sinusitis ND
t al H. influenzae + (=0.006)
42 |45 | p | @cute paranas 200x1 14 2.8 1) unevaluable | good —
sinusitis ND
te paranasal H. influenzae + (0.05)
43 |39 | F | @cuteparal 100 x 2 14 2.8 ! eradicated |excellent| —
sinusitis (-)

a-Streptococcus + (0.39)
4 o5 | M acute paranasal 100 x 2 14 28 Y-Streptococcus + 0.2)

sinusitis ! unevaluable | excellent —
ND
acute a-Streptococcus + (1.56)
45 | 30 | M | submandibular 100 x 2 7 14 ! eradicated |excellent _

sialoadenitis (=)
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LRVIDIBNZL LIESFTH o7z, RRAFD]
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DEENH - 72,

(5) RMEfLhtthE % (EFI32~39)

BADOHERTREED L DWKRFREEZDTHIL
BB 2V, SEORETHEFIDATH > 7,
Staphylococcus epidermidis, S. aureus®HE & & b 216 TS
pneumoniae VIR S TV 7205, FDOMICH 0.39ug/ml
EWMRETREBETH Y, BRRIIRSEMERL .

(6) ZMERIBIER GEFI40~44)

1H200 mgMD12~14HE#%E5 & KB R OK S5 5
iThh/z, S prneumoniae, Haemophilus influenzaee D 2
H EREREEORREASREB SN, SEMDOVTIIC
¥ L TCHARENIFEELRL 72

UEDBERKEZELHAH L, Table 3DFEY &4 D),
4451 ERN 136, FRI27THOFRZEI09% &\ ) B
TRHEZEEI F O,

MR FRNETA D & Table ADEY TH Y, 75 A
I TILS. aurens 134k TOHEEH100% Th 5 13
%, Streptococcus sp. THSHRFETHHEEINTEY,
77 LAEHEEERTITO% ThH ol 7T LEHETIE
P. aeruginosaSTHRHFSHRDER SN TV ADHER S L
A, 7T ARHEESETS33%DHEEERNIELN,

SRR, 45k 428RDTHE SN, (HEZEIZ93.3%
BT N EEI B ORI,

PR LARESRIE L 2 o 72IERIBOZ RV THREB D
BLAB448011Io0T, BIWERAD A O W7 FEBNI S
F5 26D 28D BIIEFIB & VIEFIF B 26048 D
HEBID2BIDATH Y, EFI2ETIIRG%RIBBEICK
BB LSO DERFAN, BETH), BE
IAEAT S N7, BRETRICERSEER L2 e h o
ZTHK EDMEEIFBmNbDEEZ SNz, FEHI2T
TRE\LYRSG4IE DN SRBD D, HSOHTH
1%L, A EDORERIIRELNAELDODIZ- &) L
TRRMRIEBO N Lo T,

F 72 ERRARAE R ASA O N/ EFNIE 15 (FEBI20) ©
s-GPT L5 (40—95) #dh - 72,

o E 3

H R IRVERRIS O M B AE 1 K & Bt R R B
BT A0MERE EIBMRBICBITHDHE L I3EEICE
GAONYEHMTHY, BHKRB TIL, Steptococcus
pyogenes, S. prewmoniaedd & WH. influenzae 5 M3 F L 72
D3, (@MRRIAEIZBTIES. aureus, P. aerugi-
nosaN P D E/-DEREEE A LI —KBTH A,
EoT, BREMEDHREIIC LMEENERSLEL
D, HEROEZPHITL L, EUH BIEGERREE IO
LTidR=) Y RER, $7-13t7 2 2 %EH, B4
BYFEI LTS o —F 2 0y REH L Vo fE0S
FTAfTbNTEL, —a—F /0y RERIS S LBENH
B, PEMEE, BERME IS LIEVIEANRZ Pvad b,
FrlZt 7 = LRERIOBICSNEFETDH 5 P. aeruginosall
FLTh, MEHEAETHZ LT, BEFLREGERER
DBEGAEIH LIL KON TIZV 275, HERD (E—1
RD)=2—% /0 0 REHNLS. preumoniae, S. pyogens
% O Streptococcus sp. (\2xF L THE I8 2 L RE

Table 3. Efficacy of grepafloxacin classified by clinical diagnosis

. . Efficacy
Diagnosis No. of cases - Efficacy rate (%)
excellent good fair poor
acute 7 2 5 717
Otitis media chronic 2 2 2/2
acute exacerbation 15 1 13 1 14/15 (93.3)
Subtotal 24 3 20 1 23/24 (95.8)
acute 5 3 2 5/5
Paranasal sinusitis -
acute exacerbation 1 1 1/1
Subtotal 6 4 2 6/6
Acute lacunar angina 2 1 1 1/2
Acute tonsillitis 1 1 1/1
Subtotal 3 2 1 2/3
Acute external otitis 10 5 3 1 1 8/10 (80.0)
Acute submandibular sialoadenitis 1 1 1/1
Total 44 13 27 2 2 40/44 (90.9)
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Table 4. Bacteriological response to grepafloxacin
Organism No. of strains Eradicated Persisted Eradication rate (%)

S. aureus 13 13 13/13 (100)
S. epidermidis 6 5 1 5/6
CNS 4 4 4/4
G (+) S. pneumoniae 1 1 1/1
S. agalactiae 1 1 1/1
Streptococcus spp. 3 3 3/3
E. faecalis 1 1 1/1
Corynebacterium sp. 3 3 3/3
Bacillus sp. 1 1 1/1

subtotal 33 32 1 32/33 (97.0)
H. influenzae 1 1 11
K. oxytoca 1 1 1/1
G (=) E. cloacae 1 1 1/1
A. xylosoxidans 1 1 1/1
P. aeruginosa 7 5 2 5/7
NFR 1 1 1/1

subtotal 12 10 2 10/12 (83.3)

Total 45 42 3 42/45 (93.3)

BERHEDE—BINFE LI 2 2o ONHREE 2
LB,

F0E—HRDO=2—F ) 0 RERIIME L <
AR (72> 7 727) EOBERICE Y B E V)R
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D, BRF DA LW EAMEHEIN TS,

PIRMEEREAET A FOEHDO—DICZND 2 —F
70y ZREHZ, HENOERBITENRV LT
bhb, 4 EOEBERE TIXMED S EBEANDBIT
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N7-BRETIITEEA L OBERARRICIZR IR ) B2 HER
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FRAR B (IR B AT 44B P 185 & HERIIZ W ICH
Hbog, 909% L V) BUEMEIFELNL, THiEG
BEOETHER/A-TE {, FHERICHTAMICERR 7
EHOMEBITUHEZRBELTWADDEEZ LN, 4}
H%, BUEFEROSERBL LTHRDZWNS. aureusTD
Table 3IZRT & ) ICIHKEKRTHE I TEY, B
ERHITREINTVS, F7:P. aeruginosaT b 78kH5
BEBWEEELRLTWAEDA, ZOMICIZ0.39ug/ml
FCORICRONTEY, BUEFERIIBITSP arugi-
nosaZ R lc BT, BHELZHRT I EBLIV 20k

EHEAEDICL LI LHPULETHA I, S. pneumoniae,
H. influenzae’s E D BERB P L DS HHEICBWTH £
DM TTEY, BULREREEICBNTHHSTH
IEDBENEHTH B I AR IN, TRHED THE
N7:290.9% &\ ) BRIRZIR 2 BfFT A HEMFBRLATY
5o
GPFXDEEHIIOWVWTIE, FHRARERE LUER
BEZRTEMERAXIFITRENZIZD, 1FITEED
EBEEZHRILLOPADOLN, BKREENRE
F1BITs-GPTOBE LA ZRO1-DATHo7, UL
DIERFHRAET 5 LGPFXIIE AIHGERIER O 2, 18
HOREEICBVWTHEVWERANE HLbDLEEZ LR
72
X [
1) FHREX, BIE#HE  $410 B R LFREFS
THAXEHRE, HFEY VRI Y L, Grepaflo-
xacin (OPC-17116), fF, 1993
2) il 3 BEREWGEHFIBUREE LB AERA
WIZDOWT, REHMEH S 83: 33~38, 1993
3) #Il %, ==ERN . FEIEEREBURGE I
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Fundamental and clinical studies of grepafloxacin in the
otorhinolaryngological field

Atsushi Shinkawa, Hideshige Kimura, Hideaki Takahashi, Makoto Sakai and Hirosato Miyake
Department of Otorhinolaryngology Faculty of Medicine, Tokai University
Boseidai, Isehara 259-11, Japan

Grepafloxacin (GPFX), a newly developed oral antibacterial quinolone derivative, was used for the
treatment of infections in the otorhinolaryngological field to examine its efficacy and safety. In addition,
its tissue distribution was investigated fundamentally.

1. Materials and methods

In the fundamental study, GPFX, at a dose of 100 mg, was orally administered preoperatively to 42
patients with sinusitis, congential auricular fistula and tonsillar hypertrophy, and tissue and blood
samples were taken 2—~6 hours later to determine plasma and tissue concentrations. In the clinical study,
the drug was orally administered at a dose of 100~300 mg at time, 1 ~2 times a day (100~300 mg/
day) for 4~14 days to 45 patients consisting of 25 cases of otitis media (8 acute, 2 chronic, 15 acute
exacerbation of chronic), 6 cases of sinusitis (5 acute, 1 acute exacerbation of chronic), 3 cases of acute
tonsillitis, 10 cases of acute external otitis and 1 case of acute submaxillitis.

2. Results

The mean serum concentration was 0.22ug/ml (N=42), while the mean tissue concentration (,ug/g)
was generally high: 1.92 (N=17) in tonsil, ND~1.55 (N=8) in middle ear mucosa, ND~2.19 (N=8) in
maxillary sinus mucosa, 0.27~0.88 (N=2) in parotid gland and 2.24~5.74 (N=2) in submandibular
gland.

The clinical results were then evaluated in 44 patients except for 1 patient with sinusitis who did not
revisit the hospital after the first examination. An effective response was observed in 23 of 24 cases
(95.8%) with otitis media, all 6 cases with sinusitis, 2 of 3 cases with tonsillitis, 8 of 10 cases with
external otitis and in 1 case with submandibular sialoadenitis. The overall efficacy rate was thus 90.9%.
Bacteriologically, 42 of 45 strains consisting of 33 gram-positive and 12 gram-negative bacteria were
completely diminished, for an elimination rate of 93.3%. As for side effects, mild abdominal distention/
stagger and stomachache were observed in 2 of 44 patients. As abnormal laboratory value, a slight
elevation of s-GPT was observed in 1 case.

From the results mentioned above, GPFX was considered to be an excellent drug for treating infections
in the otorhinolaryngological field.



