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Abstract

Purpose : We intravenously administered flomoxef
sodium (FMOX) 0.5~3.5 hours before cataract sur-
gery and measured the concentration of the agent
in the aqueous humor to investigate its penetration
into the aqueous humor and its efficacy in the
prevention of postoperative endophthalmitis.

Methods : 56 patients who underwent cataract
surgery were enrolled in this study. They received
1g FMOX via a 20-minute intravenous drip begin-
ning 0.5~3.5 hours before the operation. Aqueous
humor was aspirated from the anterior chamber
and assayed for FMOX concentration using high-
performance liquid chromatography.

Results : The mean intraoperative FMOX con-
centrations in the patients’ aqueous humor were
0.791+0.24 xg/ml(administered 3.5 hours before
surgery) ~1.47%0.79 xg/ml(administered 1.5 hours
before surgery). These concentrations administered

0.5~3.0 hours before surgery sufficiently exceeded
the minimum inhibitory concentration(MIC) 90
values against Staphylococcus epidermidis, Staph-
ylococcus aureus and Propionibacterium acnes,
but did not achieve the MIC90 values against En-
terococcus faecalis and Pseudomonas aeruginosa.
Conclusions : The FMOX concentrations in the
aqueous humor sampling were adequate to kill bac-
teria in vitro. This drug may be efficacious in the
prevention of postoperative endophthalmitis in pa-
tients undergoing cataract surgery.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 326—330, 2007)
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HNBET R AR R O FEESAE 13 0.05~0.30% & Wi
ENTHEHY, EEATNWEEPHT 2 LDHLEK

([}

REPHETH 5. MRIRAE DRERIEREIL, Staph-

ylococcus  epidermidis (S. epidermidis), Staphylococcus

aureus (S. aureus), Pseudomonas aeruginosa (P. aeru-

ginosa), Enterococcus faecalis (E. faecalis) 7% ¥ D IS,
B R Propionibacterium acnes (P. acnes) 7z £ DB R,
B TH LYY, ZORTHRIC S, epidermidis & P. acnes
PIEERPEDRERRE TH 5. ZOFEREE L TiX, JME
EEAER DT B 2 WIFMRICEANIRAT 570 &
EZohTWw39, MBFIEHEED SR L VIEEIET
X270, 100% TL2CHET LI TERWVLY,
7z, MTHNICE TR0 5 2 W I3 FATHE R 5 Yl B 3|l
ENNRATZ2WVZ L3 HBH, IRbmRITHS I L&
X TERLW, MFORIBEKFOREELIL 0~43% L
ENTWBD Lieho>T, HNEFMROEKTD
W % DEEGTHEHMREAL TV EEZ AN LW
EBbha,

flomoxef sodium (FMOX) iZ T B 551 2 & 55 2 4%
D7 2 ARFELEHHEIND L F V¥ 7 = AROTEY
BThs(H1). FMOX X P. aeruginosa 7 £ # R &,
77 LG, 77 AREOIFSMERE S L CHKERO—
RBRFICH U THEOWHIE 2B/ L TWwa, iz, 7
PIHISHIC methoxy Z2H L, ¥ 7 734 Y Y RICHIR
LTHBD, B-lactamase IZHLETHZ LWV FHEED
DENIHTHETH VORKRIRTOBEABITLHER I L
Tw32, FMOX iz & 2 iR A 2 D ARFRHIE 5 B 1
$F 9 2 i/ NFE BB EIEE (minimum  inhibitory concen-
tration, MIC)90 f&1X S. epidermidis IMSSE ; X 53+
VMR T N U ERE), S, aureus MSSA ; X F v

) Vg T N URE), E. faecalis, P. aerugino-

sa, P. acnes \ZxtLTCENEFh1ug/ml, 1ug/ml, >
128 wg/ml, >128 ug/ml, 0.1 pg/ml*?? LR E T
w3 (1.

LRI MBRRIYESRE FE L L T FMOX o428
#5. ¢ levofloxacin(LVFX) O SR AL T3, &
# S LAET, Tl 2 KRGO FMOX STt & Tl
2 BFfET» 5 30 43 2 & 4 |8l LVFX SR DO RiEKP R
RS L7, S, Fir 0.5~3.5 K ETo FMOX
EEET RS X TP RTEANBEZRIEL, Z20F
AR LIz DTHRET 5.
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= 1 flomoxef sodium ® MIC 90

75 LB ng/ml
Staphylococcus aureus (MISSA) 1
Staphylococcus aureus (MRSA) >128
Staphylococcus epidermidis (MSSE) 1
Staphylococcus epidermidis (MRSE) 64
Coagulase negative staphylococci 64
Streptococcus pyogenes 0.5
Streptococcus pneumoniae 0.5
Enterococcus faecalis >128
77 LR

Escherichia coli 2
Klebsiella pneumoniae 0.25
Proteus mirvabilis 1
Proteus vulgaris 8
Serratia marcescens 128
Z Mo 7 7 ARk

Branhamella catarrhalis 0.39
Haemophilus influenzae 8
Pseudomonas aeruginosa >128
HRSUERR

Peptostreptococcus spp. 12.5
Propionibacterium acnes 0.1
Bacteroides fragilis 128

MSSA ; A F ¥ ) VMR E T N v ERE
MRSA ; X F V) Uittt 7 R R
MSSE ; x5y V) v REZHRE 7 N 7 BRE
MRSE ; X F ¥V ViR 7 K v R

RE) R TH - 1z, FifF 0.5~3.5 KefEaTic FMOX (7 v
<) >®)1g 20 SR 21TV, FHBIARIIC 1 mm
OAEBEYIEAIZ/EEL, 2 Z2HhSHIEAEZK 0.1 ml £
U7z, BREL 72 RTE KIS ISR IRTE L, Sl
hrua~ 2757 4 —i2C FMOX & 2HE L 7.

I *

2 WCHIERRE 2, B2 1R5REE 0 FMOX RiE
ARWNIRE 2R Uiz, HNRETFMEHE 56 £ B 10 2 Filf
0.5~3.5 IF[ERT2 > FMOX 1 g 20 43 S o ffrh
HIEAKNRE B L OFH)fE (mean) & F#EFZ (standa-
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% 2 flomoxef sodium BIEKEERIFLR

BEES PN ERGD  BUE(ee/mD) RS )
1 5 62 0.60 0.5
2 LS 60 0.53 0.5
3 3 84 1.83 0.5
4 'S 87 1.01 0.5
5 L 74 1.09 0.5
6 LS 84 1.42 0.5
7 5 72 1.13 0.5
8 L8 70 0.84 1.0
9 5 71 0.60 1.0
10 5 83 1.08 1.0
11 'S 81 1.53 1.0
12 'S 91 0.53 1.0
13 L’S 61 0.75 1.0
14 LS 67 1.41 1.0
15 'S 79 2.81 1.0
16 'S 86 2.77 1.0
17 'S 67 0.67 1.5
18 5 79 0.88 1.5
19 'S 81 1.54 1.5
20 'S 66 2.76 1.5
21 = 85 2.32 1.5
22 5 83 0.89 1.5
23 5 75 1.21 1.5
24 'S 67 0.65 2.0
25 L’g 80 1.79 2.0
26 LS 76 1.02 2.0
27 'S 80 0.88 2.0
28 'S 70 0.68 2.0
29 L’S 76 1.35 2.0
30 5 73 0.92 2.0
31 'S 75 2.02 2.0
32 'S 83 2.06 2.0
33 '8 75 2.38 2.0
34 LS 85 0.82 2.0
35 'S 73 1.56 2.5
36 5 86 2.41 2.5
37 'S 78 0.71 2.5
38 LS 89 0.52 2.5
39 'S 78 1.12 2.5
40 'S 81 1.06 2.5
41 5 73 1.63 2.5
42 = 66 1.83 3.0
43 5 84 1.94 3.0
44 5 59 0.63 3.0
45 5 78 0.75 3.0
46 = 74 1.47 3.0
47 LS 85 0.93 3.0
48 % 79 0.80 3.0
49 % 77 1.48 3.0
50 L 78 1.26 3.0
51 LS 80 1.11 3.5
52 5 53 1.05 3.5
53 L8 80 0.58 3.5
54 3 80 0.59 3.5
55 LS 70 0.64 3.5
56 'S 79 0.79 3.5

TAGEBPERE 76.258.1  1.290.61
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rd deviation, SD) %, 0.5 RfEA{# 5 (n="7) T 0.53~
1.42 yg/ml, mean+SD :1.09+0.45 xg/ml, 1.0
RS (n=9) T 0.60~2.81 xg/ml, mean+SD :1.37
+0.87 ug/ml, 1.5k [H # £ 5 (0=7)T0.67~2.76
pg/ml, mean+SD :1.47+0.79 pg/ml, 2.0 KFREE7#
5 (n=11)7T0.65~2.38 ug/ml, mean+SD :1.32+
0.63 wg/ml, 2.5 K[ #i# 5 (n=7) T 0.52~2.41 ug/
ml, mean+SD :1.29+0.64 pg/ml, 3.0 [ [& B % 5
(n=9)7T0.63~1.94 ug/ml, mean+SD :1.18+0.50
ug/ml, 3.5 K5 Hi % 5 (n=6) T 0.58~1.11 ug/ml,
mean+SD : 0.79+0.24 ug/ml T H o7z, FHIHE D &
oS 1.5 KA G T, RE 3.5 T E Th-
72, WTNOBRERIC B W T S EEMRIC I EAZEIK
Epole, £BFEICHEIT S mean£SD 13 1.2940.61 ug
/ml Thotz, &, 56 % FTXRTUCEW CRIERIEZ
»Hoiz,

IV %

T, M OEE, FINE, FMREOBESHE S
NTE T3, MIRIRNEDFIEZ Tz 2 2L
WREETH 5, MENEEIC X 0 IMBEEER %2 52 kR
KT 2L FELL, 7z, MPCETHIED 5 WIEF
RGP HIEANRAT 2 2 b b 5, #ED
T, MR ORTEAKHROREGIE 0~43% L 3T
WP Leaio T, HIEWBATO X WHEA = F
DfffHI P SHBE L TEBL 2 LiE, BYRODLSL Z L LED
na,

e, 1ifET 0.5~3.5 Kl CO25# 512 X 5 FMOX
DRI X 1.2940.61 ug/ml TH Y, EEEICH]
BRICBTT 2 2 ENRB SNz, SEEES Lz F-
MOX OHIENERE X S. aureus MSSA), P. acnes, S.
epidermidis MSSE) ® MIC 90 & %2 43 # 2 2 B E T
bolz, LrLENS, P aeruginosa B X W E. faeca-
lis D MICOMEIZIZZE L o, £8%ERLHIBRT
P. aeruginosa ® MIC 90 fE % 8 7 2 FEHFZ 2 N & TH
B3N T, 7506, FiF0.5~3.0 RS
@ FMOX OHIBENRE F&RERM & b 1 FHET
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1.0 ug/ml 22 THEB Y, ERFICH D BWHETE R
EPHERF SN T WS Z ERBE Nz, SEIOBEEIZE
—RBEOHIEKEEORHREEE->T-O TR, £
2 BETHRGREMEZEZ THIELZ DTHY, F7M
I & D REZEPRIN e ST EAZEL B 5 Tz 0—HIC i
FZ2 7wy, FMOX Offffie&#%5.1%, miENTHRE
HHRAN R AR B 2 20 2 ¥ 2 IR E IR b 72 D
THEL TCWBHREEREVEFE Z NS, SEIOHIE
TIRFMBARACHTE AR 2L TB Y, s
WRHITBE 2> & 32 212 washout &2 23, IMMHNIC EiEE
WZHERE S 7z FMOX IZEBMIME Y > VE & By
WHIENAHG LS 720, 2D b FMOX XHIEWN
TREHCO Y ERECHFIN EEZONS. %
7z, R D7V T 4 HNRATIE, itk (EER)4 BRI
b FMOX #2585 1L Twalew, fiffi-H-%, &
iz 7z 0 FMOX HIBRRE IS SRt TWws &
Fzohbd,

SERE U IERNC N Z T, FMOX 05 %2 Btk L
TS 2005 4E 3 HIAE £ T2 706 B D 5 N EF-if 2 £
ML 725, IRARIT IR FEL otz LrL, K
Woeid FMOX # 5.8 & JER 581245 1) T prospective
7% randomized study 2 L TWwa b Tld%x <, E770R
WA DFRESEE (0.05~0.30%V ) 5F 2 TAHATH,
FMOX OHRA K T3 2 BRI L Tl b
MR ERERT B LRTE R, SRS
Wz 5 ZEeix, FMOX O SfgEE &5 13BN
ENTBY, HIBRC TRENRARERETH 2
S. aureus IMSSA), P. acnes, S. epidermidis (MSSE)
% in vitro THFAOBRETCELREBIGEL Tt ns Z
EDHTH5, FMOX SifEE IXIRN & O FEAE TR
SHERDARFIZ TE 505, TR EIEHT 2712135 % S
SITEFIE A EER L TRETL T BB D 5,

X #

1) Aaberg TM, Jr, Flynn HW Jr, Schiffman J,
Newton J : Nosocomial acute-onset postopera-
tive endophthalmitis survey. A 10-year review of
incidence and outcomes. Ophthalmology 105 :
1004—1010, 1998.

2) Somani S, Grinbaum A, Slomovic AR : Postoper-
ative endophthalmitis : incidence, predisposing
surgery, clinical course and outcome. Can J Oph-
thalmol 32 : 303—310, 1997.

3) Bohigian GM : A study of the incidence of
culture-positive endophthalmitis after cataract
surgery in an ambulatory care center. Ophthalmic
Surg Lasers 30 : 295—298, 1999.

4) Weber DJ, Hoffman KL, Thoft RA, Baker AS :
Endophthalmitis following intraocular lens im-
plantation : Report of 30 cases and review of the
literature. Rev Infect Dis 8 : 12—20, 1986.

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

flomoxef sodium fifRi# 51 & % HIEKNIEE « =44 329

Meisler DM, Mandelbaum S : Propionibacteri-
um-associated endophthalmitis after extracapsu-
lar cataract extraction. Ophthalmology 96 :
54—61, 1989.

Speaker MG, Milch FA, Shah MK, Eisner W,
Kreiswirth BN : Role of external bacterial flora
in the pathogenesis of acute postoperative en-
dophthalmitis. Ophthalmology 98 : 639—649, 1991.
KiEHR—, BF B, RFEE, #SLES H
TR, BEEXR, fii: 45 7 0%y JIRE
DIRBHAMIHO MELFEE. Dz o LWIRE22 :
267—271, 2005.

BHIEE : VAR 7 v FY v o SIREOFTHIRE S
HER. b7z o LWHIREL 14 1 953—956, 1997.
ZEER, REHE, TIAT, FTHEF, =HE
IET . FMEERE MR FREOHELEREIC O W
T. IRBIFAHT 10 © 417—422, 1997.

HOKRE, IUH B, B88R IOL #H A & IR
N2, EREFRAT 12 1 85—90, 1999.

A B FEEE A 2 5 O FEF IREFi
11 © 151—154, 1998.

Leong JK, Shah R, McCluskey PJ, Benn RA,
Taylor RF : Bacterial contamination of the ante-
rior chamber during phacoemulsification cataract
surgery. J Cataract Refract Surg 28 : 826—833,
2002.

John T, Sims M, Hoffmann C : Intraocular bac-
terial contamination during sutureless, small inci-
sion, single-port phacoemulsification. J Cataract
Refract Surg 26 : 1786—1791, 2000.

Oguz H, Satici A, Guzey M, Aslan G, Tasci S :
Microbiologic analysis of aqueous humor in
phacoemulsification. Jpn J Ophthalmol 43 : 162—
165, 1999.

Mistlberger A, Ruckhofer J, Raithel E, Miiller
M, Alzner E, Egger SF, et al : Anterior chamber
contamination during cataract surgery with
intraocular lens implantation. J Cataract Refract
Surg 23 : 1064—1069, 1997.

Ariyasu RG, Nakamura T, Trousdale MD, Smith
RE : Intraoperative bacterial contamination of
the aqueous humor. Ophthalmic Surg 24 : 367—
374, 1993.

Ta CN, Egbert PR, Singh K, Blumenkranz MS,
Kasper HM : The challenge of determining aque-
ous contamination rate in anterior segment intra-
ocular surgery. Am J Ophthalmol 137 : 662— 667,
2004.

Dickey JB, Thompson KD, Jay WM : Anterior
chamber aspirate cultures after uncomplicated
cataract surgery. Am J Ophthalmol 112 : 278—
282, 1991.

M EEE, fAEX—: 7ux*+ 7. Jpn J Anti-
biot 48 : 23—30, 1995.

FHIAER | 7 = 2R EE NRICHERT 258
DR /ANEBIEZE 63 1 1752—1758, 2000.
XKAEX, IREELSH, KHBAF, AR &:



330 HIESEE 111% 45

Flomoxef @ #il &7 K3 M IRN AT ICBE 3 2 FFER ¢ AP 2 ARk O Rz it

5. Jpn J Antibiot XLII : 1194—1198, 1989. YA T R HRMEFREFESHEE S 1 179—
22) WOE=E, BHERM, BHFL, FRE— %8 208, 2003.

HRE, ESES, fih: Meropenem % & Lo RS 24) Mizuki N, Watanabe Y, Miyamoto M, Iijima Y,

FPUREEICIT 3 % 2002 FEHE IR 53 BERE D S 1 4 — Takiyama N, Ito Y, et al : Flomoxef sodium and

XA 7> A. Jpn ] Antibiot 57 : 70—104, 2004. levofloxacin concentrations in aqueous humor.

23) EH B, AWxR, RILUFER, 2HR— WL Ocul Immunol Inflamm 13 : 229— 234, 2005.



