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Biofilm % 2% L 72 non-typeable Haemophilus influenzae \%}3 % tosufloxacin DM AEH]
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¥ 7 1 ¥ R3 tosufloxacin (TFLX) O/NEHH % HIK non-typeable Haemophilus influenzae (NTHi) (2
#9 % MIC % amoxicillin (AMPC), clavulanic acid/amoxicillin (CVA/AMPC, 1 :14), cefditoren
(CDTR), cefcapene (CFPN) 5 & U tebipenem (TBPM) & [L#; L7z, F 7z, biofilm % &M L 7z B-lactam-
ase-negative, ampicillin (ABPC)-susceptible H. influenzae (BLNAS) B X UF B-lactamase-negative,
ABPC-resistant H. influenzae (BLNAR) 2k % TFLX O K 1EM 22w T CVA/AMPC, CDTR
B XU TBPM Z 5 ICHET L, LT O ZE#H72,

1. BLNAS51 #3 & 08 BLNAR 58 k2 4  % TFLX 0 MICuw i Z 1L 21 00078 5 £ 08 00156 ug/

mL TxtHEEH D 1/8~1/512 Td - 72, B-lactamase-positive, ABPC-resistant H. influenzae 5 #12
% TFLX ® MIC 121 b 00039 ug/mL T, fHIEHE#D 1/2~<1/16384 Td - 720 TFLX
X, B-7 7 ¥ 2RIEMMEMRZ & O/NEHRE Je Rk NTHI I8 L ClRWHLRIEMEZ R L7z,

2. Biofilm # i L 72 BLNAS 1-2716 #&3 &£ Of BLNAR 1-2580 #k 2% L, TFLX (&/NEIMLH free-drug
AUCoa [N T HIBFERTH 5 100 MIC B X UZFD 1/10 I12HY T % 10 MIC @ 24 KRR FEIC &
D, AERE% 303~>646 Log,y CFU/mL R4 38, BEMMEH R L. 72, EXRET-HHM
BEHWBETIE, biofilm ZTH L CWMEE OB IRBO bNize —T, -7 7 7 LRHE
BERWIMEH 2R ST, MREOEILLRD SNk 572,

Pk, TFLX & biofilm ZJERK L7z NTHi Z KN E & 3 5 BEGEHEO/RNERERISH L THRIMEEZ RS

CERMFE N
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Haemophilus influenzae \3/NBHEJEIZ B0 % FE N E O
—D2Th O, ZD969% A% H 7 % A S 7% v non-
typeable H. influenzae(NTHI) TdH % Z L B ST w57,
MERFHRTEIRONFEEOE S IO 2L TUHE LW
BIEFI R R % 4 0 B3 B 7 & OBERLAHE L 2> T
W5 RITIZH SRR B VTS e H influ-
enzae  58.7%" A% ampicillin (ABPC) 12 TH Y, -7 2
& LRHENAE BRI HEAL AT B 2123515 5 BT Lo — K
EEZ2H5NTWAY, $£72, amoxicillin (AMPC) WB#EIZHBLT
% IR B 5 5B S e NTHi G SEH K2 M BIfR 7 <
biofilm RN E FITH VI EARTHO LN TE DY, hHE
OWEBRILO—H & LT NTHi (2 & % biofilm D5 -A%57ME &
hTwap'?,

Tosufloxacin (TFLX) 12275 A BB X OBEPER 2k LT
BRCHIEE S L R WHE AR PV EA LY, 1990 4E12
AIRTO LT LA, SBHERSE O B 5T X 72,2009
FZTHEy 7 ZA5RNEH 15%) & LTONRBICB 29 H
KB LOMRIIHT 2@, -T2 &7 &5 REWER

in vitro bactericidal activity

rEt, TNORBIYEDFEKWIIK T 2 HERBERFEO—D L
o7z,

S, ARPHLEBREOHR X D 5 HES A ERIR
NTHi (233 % TFLX & MIC 2% U7z F 72, FERBE
NTHi %\, biofilm ZJZH L 72 B-lactamase-negative,
ABPC-susceptible H. influenzae(BLNAS) 3 & 0" Blactamase-
negative, ABPC-resistant H. influenzae (BLNAR) 1ZX9 %
in vitro EVERIZDWT B=F 7 & 1 %38 % %I R iehead
L7z

L ## & H &

1. fEAmEk

MIC % (2 1 2006 B & OF 2007 4E 2 AR FBIT B TH
HE S /NP H %o NTHi 114 BRA2fEH L 72,

ABPC {2 & % iif ¥ 4 38 (& Clinical and Laboratory
Standards Institute (CLSI) ®¥|EHR#E" %2 BEICLLT
DL BYGHEL M, Blactamase I #E A T ABPC ®
MIC 2°<1 pug/mL ®#: % BLNAS, =2pug/mL ® %
BLNAR & L, B-lactamase # A4 L, ABPC I3 %
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MIC =2 pg/mL ®#¥% B-lactamase-positive, ABPC-
resistant H. influenzae (BLPAR) & L7z,

Biofilm JEJ§& i 3 & OF planktonic W 2% 5% B HEH
OREHZIE, 2007 EICRFFICB W TONERERBEDOE
W& D Bk S 72 BLNASI-2716 #% B £ Y BLNAR
12580 ¥k & W 72 B, Th o oMRII/NEHRE %5k
NTHi ® BLNAS 8 X O'BLNAR Z# N ZF1 98B L 10
#R1Z D W T crystal violet #:*Y % i \» T biofilm & % il
EL72BR, W L2k T d &5\ biofilm TR BE S
ROOSNIMTHDE (F— 5 RIR),

2. ISR

TFLX (& 1k T3EpkaaH), AMPC (FIOGHESE T
FEMkAA*E), clavulanic acid (CVA : FEAHESE TR
241, cefditoren [CDTR : X A4 77 b ™% (Meiji Seika
7 7 VR &) & 0 g ilifb L Tl ], cefcapene
[CFPN: 7uE v 7 A% GEHFH{EEKRASH) LV E
Wb T3 THIE] B X U tebipenem [TBPM : + 5 X
F LMk (Meiji Seika 7 7 V= fktiat) L =14k
TETH] 2w, 72, ESHOBERER L L
T, ABPC (Meiji Seika 7 7 )V~ &4:, HHAHE
) U)W, 7B, CDTR, CFPN 3B X U° TBPM
OFMEIXHPLCHMEICB I A -7 HBEESE LY
92% AETH D Z L 2R LTz ZOMDIERNIZDONT
DIED L VITEENHS RO L, B
HAREOMEE LTFR L,

3. MIC ol

MIC (3 CLSI O R AL 128 U CTllE L 720
Bi B & B M1 |C X Haemophilus test medium agar
(HTMA ; Becton, and Dickinson Company, alfa aesar,
Sigma-Aldrich), il %€ 5 #b |2 1Z Haemophilus test me-
dium broth (HTMB : Becton, and Dickinson Company,
alfa aesar, Sigma-Aldrich) % HW 72,

4. BWEH

1) Planktonic H (2R3 % K {EH

HTMB % F{\wC, 37C T—&IREREEL2HZ H W
720 ZOWW A HTMB T8 5 MM L 72 Wik 4 mL &,
HTMB T MIC ® 5, 50 3 X U500 {5 12 i 8 L 72 %
R 1mL % LFEEICnz, 37C CIRERE L (KRiE
FE1, 10 BX T 100 MIC) . B522BMARE % O RERT & L, 4,
8 B L U 24 W B\ AR T B 22 % 4T - 720 % B (control)
E LTEFAE HTMB5 mL 2 v, ‘RO TE
HIFE AN D R E % W% L 7. National Committee
for Clinical Laboratory Standards (¥l CLSD) Y & ¥} 5 3£
B BE, ERBOEERGBRED S 24 FH# E TIZ3
Logiw CFU/mL (99.9%) B4 L7=84 % 3w i1
ELl7

2) Biofilm JEBL W29 % B HAEH

Webster 5% J5 i % 2 % 12 biofilm & {E# L 7z,
HTMA SR EWCHBBE L7 X TS5 v 74008 — (Fa

FRTE, BHERIVRTHASHE, 045 um HY) 2 #E X,
Z® FIZHTMB T5%CO0, F, 37C T— &R L 72 W
#25uLiE T L, B %87 5%C0O,F, 37C T48
RFHIRE2E L, biofilm # R 88728, 851224 72U~
4707 — MISELEZEANEAR HTMB1 mL T
5%CO, T, 37C THiFE L 7o FANEEIZ, MICD 1, 10
BIUCI00E0REE 22 X )T 72, FRBEEE
OFFRIEL, 4, SBIX U2 BHBRICETL VDALY TS
VTANT—mHMEEBITHFEVFA X (RVFE—
X a v H—=" 2500rpm, 30%, 4T, LHimMk&
)L, EREEZIT> 720 FEIF A XL S NTHi
HERBOBP IR D LNT, —=5%E LV Ishida 57
OREL L FBORERIHONL L 2R L. F 72,
i (control) & L CHHAIAE HTMB 1 mL % v, [H
BROBNER AT o 720 3BIDERE O & B FAEY &
WL, PYARBDSREERIGR? O 24 REH%Z T TIZ3
Logiw CFU/mL(99.9%) LA 14 L 72356 % B VR
L7

5. H. influenzae \Z & % biofilm O &R 1 B %

DEILE

AT T T4 0VE — ETEK S 7 biofilm 57 5
O HTMB F 7213 75 38 41 Wt 5% 24 5 ] 2 0 B ARMR % 5k
HERBTHEMBE TSR L AV TV 74 NVT— LD
biofilm WifA% 15% Z V& L7V K (HGHSsE T3
B &) T1RRMBEE L, RWT 1% MUEgL+ 2 3
2 (TAAB Laboratories) TH 18 BB €, =¥/ —
Vo (FIDGHSE T3k att) Bk, BEERA v 7 30 (R
FEMIE TS B L7, AR & B LREE T A
W2 & DR R, AE—8T U B RITV, B
A T SEMSE (H 7 S4500) TEIZ %17 - 70,

I & ES
L. /NEHE REROERR 78 NTHI (2R3 % JURE
P

NIRRT E SR O BRR M NTHi (2% 3 5 TFLX B
X U B EH]  MIC range, MICs 3 & U MICy % Table
1127,

NTHi 114 ¥k %F -3 %5 TFLX @ MIC range & 0.001~
0.0313 pg/mL T& - 720 BLNAS 51 #4ki2 %4 % TFLX
@ MICy % 00078 g/mL T, CDTR @ 1/8, CFPN ¥ X
U TBPM @ 1/32, AMPC 3 X OF CVA/AMPC o 1/128
T & - 720 BLNARSS ¥k 12 &f 4 % TFLX @ MICy i
0.0156 ug/mL T, CDTR @ 1/32, TBPM ® 1/64, CFPN
® 1/256, AMPC B & O CVA/AMPC » 1/512 T3 -
720 F72, BLPAR S #RICK 35 TFLX @ MIC iZv3' i
b 00039 pg/mL T, CDTR ® 1/2~1/64, CFPN ®
1/4~1/1,024, TBPM @ 1/32~1/128, CVA/AMPC ®
1/512~1/4,096, AMPC @ 1/16,384 X13<1/16,384 T
Hol,

TFLX X BLNAR 3 X U8 BLPAR \Z%F L T % & i 7
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Table 1. Antibacterial activity of TFLX and reference agents against clinical iso-
lates of non-typeable Haemophilus influenzae from pediatric patients with

otitis media
Organism Antibacterial MIC (ug/mL)
(No. of strains) Agent Range MICso MICoo
TFLX 0.001-0.0156 0.0078 0.0078
[-lactamase-negative, AMPC 0.25-4 0.5 1
ampicillin-susceptible® CVA/AMPC? 0.25-4 0.5 1
Haemophilus influenzae CDTR 0.0078-0.5 0.0156 0.0625
(BLNAS) (51) | CFPN 0.0078-2 0.0156 | 0.25
TBPM 0.0313-0.5 0.125 0.25
TFLX 0.001-0.0313 0.0078 0.0156
f-lactamase-negative, AMPC 1-16 4 8
ampicillin-resistant® CVA/AMPC®) 1-16 4 8
Haemophilus influenzae CDTR 0.0313-1 0.25 0.5
(BLNAR) (58) | CFPN 0.125-4 2 4
TBPM 0.0625—2 0.5 1
TFLX 0.0039 - -
f-lactamase-positive, AMPC 64—>64 — —
ampicillin-resistant” CVA/AMPC? 2-16 — —
Haemophilus influenzae CDTR 0.0078-0.25 — —
(BLPAR) (5) | CFPN 0.0156-4 — —
TBPM 0.125-0.5 — -

YABPC MIC: =1 pg/mL, YABPC MIC: =2 ug/mL, 9CVA/AMPC (1 : 14) is equivalent

to AMPC.

R & RIFAEEEE/RL, ¥/ 0 fR&=
PERRIZEERD SN hr o oo
2. Planktonic W B & O biofilm & B Wi\ X $ % B
YEH

1) BLNASI-2716 #RIZHK 3 % B H{EH

TFLX, CVA/AMPC, CDTR B & O TBPM 1EHE®
planktonic 3 & U biofilm J& i BLNAS 1-2716 ¥ @ 4 B
B % Fig. 1 12”7,

Planktonic T @ 3 #I L8N O A T $id 8 We ] #% &
T2 966 Logiy CFU/mL F TN L, 24 FiRE# Tl 6.38
Logw CFU/mL T& - 720 TFLX 1, 10 8 X 0¥ 100 MIC
fEH2ANMBZOERBIEER L) ZLZN
2.09, >6.20 B X U*>6.20 Log,, CFU/mL %4> L, TFLX
(31035 X 0V100 MIC TH W M AEH 2 7” L 720 CVA/
AMPC B X O TBPM @ 1, 108 X 18100 MIC ¢ H,
CDTR @ 10 3 & U 100 MIC 15 i 24 W [ 1% o 4 8 501
AR L D 320~ >6.20 Logw CFU/mL &4 L, BHEH
fER 2R L 72,

Biofilm JE B & o 38 A FEA IR O £ W B R 2 6 2
524 K ¥ TBB L% 8~9Logy CFU/mL THER L
72 TFLX 1 MIC fEH 24 W5 [ 14 o A W B3 B & (3
ZFIFEECTH o 720 TFLX 10 B &£ U8 100 MIC 1EH 24
B o B BT HEERF X 0 3528 X UV>6.46 Logu
CFU/mL &AL, HEIEHZRL72e CVA/AMPC,
CDTRB X O'TBPM ®» 1, 108 X 18100 MIC 17k H 24
e [ 1% O AR W B3 BRI & 9 1.07~2.22 Logyy CFU/mL
WA L7=A, BRRERHIERRD b 7z,

2) BLNAR 1-2580 #kiZxt3 % B 1M

TFLX, CVA/AMPC, CDTR 3 & O TBPM /£ @
planktonic 3 & U biofilm J% % BLNAR I-2580 % o A B
¥ % Fig. 2 1R 7

Planktonic I o3& #I I 78 IR 0 £ TR 03 8 e[ 7% &
T2 923 Logy CFU/mL $ TN L, 24 BEf# T 7.30
Logi CFU/mL T& - 72, TFLX 1, 10 3 X 0¥ 100 MIC
EH2ARMBOERBERIEEBR LY 22 H
1.84, >7.18 B X U">718 Log,y CFU/mL &4 L, 10 B &
O 100 MIC TR 1EM % 7~ L 72cCVA/AMPC, CDTR
B L O TBPM ® 10 3 X 0 100 MIC 11 24 B[ # o 4
WU HERERE X Y 349~5.71 Logiw CFU/mL &4 L, #
WHER 2R L7,

Biofilm T & 0 3 A FE AR 0 A T 503 5% 28 B 4 2
524K #H E TBB L Z 75~9 Logw CFU/mL TH#
L720 TFLX 10 3 X 0° 100 MIC £ 24 B 0= R %
FEEAMERE X D 3.03 B X 18>6.37 Logiy CFU/mL %4> L,
BRI %2R L7, CVA/AMPC, CDTR B X O°
TBPM @ 1, 10 3 X 0F 100 MIC 1 24 5[4 0 24 #i 5L
R X D 0496~1.55 Logi CFU/mL #/4 L 7275, %%
WIIVE I RRD SN o 72,

3. Biofilm JZ NTHi o7 88 1SS %R

BLNASI-2716 # 3 X O*BLNARI-2580 ¥k 1 X %
biofilm {2 HTMB, TFLX @ 10 3 X 0¥ 100 MIC, 7z 5 O
\Z CVA/AMPC, CDTR 3 & ¥ TBPM @ 100 MIC % 24
RERIE S B -2 o e AVE T-Bmsi %% Fig 3B L O
Fig. 4 \Z7R" ¥
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Fig. 1. Invitrobactericidal activity of tosufloxacin and reference agents against BLNAS I-2716.
A, Against planktonic cell (n = 1); B, against cell in biofilm (mean + S.D.,n = 3)
A TFLX CVA/AMPC CDTR TBPM
1 (MIC: 0.0039 ug/mL) (MIC: 4 ug/mL) (MIC: 0.125 pg/mL) (MIC: 0.5 ug/mL)
=)
g
£
j=) L
5 [
&
ol L
=
-
g
3 L
=]
o
E
° L
=
I
R L RS S Y St A S SRR St A S R S S S R S Wt S e
4 8 12 16 20 240 4 8 12 16 20 24 Time (h)
B
=)
g
=S control
=
@)
B —o—1MIC
Ef
?'—“: ——10 MIC
=
3
g —e—100 MIC
§ ------- detection limit
s
= R ST R A S R R S B Sl P ST A R R T S
0 4 8 12 16 20 240 4 8 12 16 20 240 4 8 12 16 20 240 4 8 12 16 20 24 Time(h)

Fig. 2. Invitro bactericidal activity of tosufloxacin and reference agents against BLNAR I-2580.

A VE H 7T @ biofilm 2 BLNAS ¥R I IZ H KD
REBX P TE L WHIEE O #8D &7 (Fig 3
A)o HTMB t 24 BRI EZOBRIITHMBEE 250 S

A, Against planktonic cell (n = 1); B, against cell in biofilm (mean = S.D.,n = 3)

7273 (Fig. 3B), TFLX 10 3 X 0¥ 100 MIC o 24 FE:f/EH
BIZITHIBEBIZFEDONT, 27574V —FEIC
il 2 DIETEDTFEFR T X Wik A bz (Fig. 3C, D)o
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Fig. 3. Scanning electron micrograph of BLNAS 1-2716 biofilm grown on membrane filters after expo-

sure to the antimicrobial agents for 24 hours.

Samples are as follows: A, BLNAS grown on the membrane filter; B, HTMB; C, 10 MIC of TFLX; D, 100
MIC of TFLX; E, 100 MIC of CVA/AMPC; F, 100 MIC of CDTR; G, 100 MIC of TBPM.
MF, membrane filter; BC, bacterial cell (Magnification, X 3,000)

CVA/AMPC, CDTR # X 08 TBPM @ 100 MIC, 24 ¢
TERBRICIIE MR E 2580 S5z (Fig. 3E, F, G)o
% 72, biofilm K BLNAR #1238V T3H, BLNAS #k&
Rk AT T T B SR TR & 17z (Fig. 4A~G) o
n. = =

ANRIZ B B8R H KTl NTHI 25800 S ',
REIC X 5 biofilm B AZD—HEZEZ SR TW
5", F 7z, AFTIE 2000 48 X ) BLNAR 55 HE4H
HEIMLTHY Y P HRICBT 5 EELO—KHEZ 2
5N TWw5Y, BLNAR 7 EO#AER X, 75 7% KN
BENMEOLNLZVWERIORE 7 2 2BPPHEINTE /2
O, WML eZ25NTBY?, ZOEDO—2L LT
W) R LR O BITT R S /NB MR H %%
HTARTA VOB HEEN TS, KATAL FI4 VTl
HEEE DL R O SEBNI 5 NIkEE & LT, AMPC O H
BAELLEEMEE, CVA/AMPC (1: 14 8%) 721
CDTR O EHE TOBRFEN R I N T WS,

Shlbbhid I s oFEH & L IC, AEhHED
FHEEREO—>TH 5 NTHi I2x$ 5 TFLX ® MIC
#J5E L, biofilm % IEE L7z NTHi 233 % TFLX ®

RAVER & B L7zo
FAE, PUREE ORI BN RE & T F OB 5
&M Tw b, TFLX 3 X U° TBPM T I3 free-drug
AUCs2/MIC (fAUCo2/MIC) 7%, CVA/AMPC B & ¥
CDTR T time above MIC 25&E#E AR 2R TigE L &
ZBNTHBYY, F 0 Y REDPERIRE IR T 72012
1 AUCy/MIC HAT 100 PLE (MiER#E DAY TH o
ERRELHE SN TWBY, TFLX O/NRIZH T 5
RH IR HIEED FAUC2013 949 ug - h/mL* TH 5B 2 &
A5, MIC %8 0.1 ug/mL BT MR 2% LT, 949 DL 1
? fAUCy/MIC l% 155 2 L TE S, 512, MEA
PEALIEE B %2 5 L L 2R EH OB KRB B W
T, 47 #E S M7z Hoinfluenzae (2 %+ 9 % TFLX @ MICy
13 0.06 ug/mL LT T, ZHSERE T BRI
100% Td - 72 EARE SN TV BZ AR S O H BIK
WERHEIRIC BT B — A 5 ¥ 2V T, TFLX O H. in-
fluenzae \Zx+3 % MICwfiti% 0.06 ug/mL LN CTH Y, 4
[ 30 %€ L 72 NTHi 114 #£12 % 3 %5 TFLX ® MIC range
12 0.001~0.0313 ug/mL TH -7z, ThS5DEIFVTR
b FAUC»/MIC 43100 % iifi 723 MIC fili 5 & ORI
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Fig. 4. Scanning electron micrograph of BLNAR I-2580 biofilm grown on membrane filters after expo-

sure to the antimicrobial agents for 24 hours.

Samples are as follows: A, BLNAR grown on the membrane filter; B, HTMB; C, 10 MIC of TFLX; D, 100
MIC of TFLX; E, 100 MIC of CVA/AMPC; F, 100 MIC of CDTR; G, 100 MIC of TBPM.
MF, membrane filter; BC, bacterial cell (Magnification, X 3,000)

BRCHEAE100% A5 5Nz MICE & FME £ 7213 T
o] 5 TW7z,

F 72, TFLX & biofilm 2K BLNAS #3$ & U8 BLNAR
BRIz L CER & I2B1F 5 FAUC" D #) 1/10 D1
TR 5 10 MIC (0.039 ug/mL) @ 24 [ Ik &%
(0936 g - h/mL) THRWNWIEH 2R L, BEREHOERR
T BAMBEIR 121X biofilm 2 K L T 72 M B g o s
AEE N7z, LA L, TBPM I biofilm /i BLNAS
Pk X OV BLNAR #RIHF L CRER RSB 5 FAUCx
(362 ug - h/mL)** D #5160 F 7213 330 15 D B % = 12
LT % 100 MIC o 24 BE RS CRWNEH 2 = S 7
Molze £72, CVA/AMPC I free-drug Cua (fCum, 117
pg/mL, /NRIZBT S CVA/AMPC i & IR A B o
AMPC £ FE)*® D98 X 183415, CDTR T i fCuun
(024 pg/mL, /NRIZBIT2EHBHERHAKE)"®D 78 X
O 52 5 R VIR BE IS AH 24 37 % 100 MIC i BE o> 24 I ] 15
BIZBCTOREMIEHZ RS Bh o7,

Biofilm % 28 L 72 Ml % 25 planktonic B 12 H~_E WL
WP Z R L, %25 I E ot 13 A%
MEND D ZEFMSNTWVABY, BLNAR & H W7 #

T, ¥/ 0y REITHEREIC biofilm &8 X T biofilm
FOAEWERD S, B-F 7 5 ARFEITVTNRD
WL SELhoel EXREINTVE SRIObLD
NOBFIZB VT, B~ 7 ¥ 2 FR3T planktonic H 12
%+ LC, 3Logw CFU/mL L LD EREE B S &, BH
BYVERHY % 7% L7225, biofilm FELH 2 LTI B R e
MERS ol —7i, F/0R¥ETH S TFLX
1 planktonic B B & U biofilm FEEE O W izt LT
b 3Logw CFU/mL L LW E % WA S8, BENIE
Y &R L7z & 612, o HikH ko NTHI & H 724k
FIZBWTY, F /1 YR biofilm KR IZH LT
BREERLTBY, SNHEFEKEOFERIFLNLTY
%7, ZORRFIZOWTIE, RIBWEZHWREIC B
T, biofilm % HLS 2 MBaSN S HERA DO FEH DR EER
HEFIRBOEIE L7/ 3 2 BRWTEH O 7 LA
RSN TV HY, H. influenzae |22\ TUIE S H OGS
WUETH 5,

Pk, TFLX 3 H S IRWERH IS K H. influenzae (233
L CRIFRPWEEELZ/RL, 72, biofilm JEB NTHi
LT, BRICBWTE SN 5 FARE TRNITE
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In vitro antibactericidal activity of tosufloxacin against
non-typeable Haemophilus influenzae forming biofilm

Yoko Sugiura, Masahiro Takahata, Yoshiko Fukuda and Nobuhiko Nomura
Research Laboratories, Toyama Chemical Co., Ltd., 2-4-1 Shimookui, Toyama, Japan

The minimum inhibitory concentration(MIC) of tosufloxacin(TFLX) against non-typeable Haemophilus in-
fluenzae(NTHi) isolated from pediatric otitis media was determined, and was compared to those of amoxicil-
lin(AMPC), clavulanic acid/amoxicillin(CVA/AMPC, 1 : 14), cefditoren(CDTR), cefcapene(CFPN) and tebi-
penem (TBPM). The in vitro antibactericidal activity of TFLX against S-lactamase-negative, ampicillin
(ABPC)-susceptible H. influenzae(BLNAS) and f-lactamase-negative, ABPC-resistant H. influenzae(BLNAR)
forming biofilm was also compared to those of CVA/AMPC, CDTR and TBPM. The results are summarized
as follows:

1. The MICws of TFLX against 51 strains of BLNAS and 58 strains of BLNAR were 0.0078 and 0.0156 ug/
mL, respectively, and were 1/8 to 1/512 of those of reference agents. MICs of TFLX against all 5 strains
of B-lactamase-positive, ABPC-resistant H. influenzae were 0.0039 ug/mL, and were 1/2 to<1/16,384 of
those of reference agents. TFLX has potent antibacterial activities against NTHi including S-lactam-
resistant strains isolated from pediatric otitis media.

2.In BLNAS 1-2716 and BLNAR I-2580 forming biofilm, TFLX reduced 3.03->6.46 Logiw CFU/mL in viable
cell counts from the initial inoculum, after exposure to 100 times the MIC, which is equivalent to the
free-drug AUCo2 (FAUC-2) at a clinical dosage in pediatric patients for 24 hours or 10 times the MIC 1/
10 of fAUCo-21). Scanning electron microscopy demonstrated a reduction of bacterial layer forming
biofilm after exposure to TFLX. In contrast, B-lactam antibacterial agents showed little bactericidal ac-
tivity and almost no alteration of the shape of bacterial layer.

In conclusion, TFLX can be expected to be a valuable agent in the treatment of persistent otitis media in

pediatrics caused by NTHi forming biofilm.



