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Table 1. Assessment schedule
Acute exacerbation phase Re-treatment
Parameters At initiation of Stable Relapse
study treatment Day 2 Day 7 Day 14 phase phase

Patient characteristics o

< 2 Body temperature ([ O O O O O ([ J o
g ED Sputum volume () O O O O O ([ J ([
g g Sputum color o O O O O O [ J ([ J
2 Cough ([ O O O O O o o
QOL O O O O O O
Bacteriological examination A A
Igtylizari)ljdsir:Zntibody titer 4 4
Viral antigen tests A
Clinical laboratory tests A A A

Adverse events

<+ Typically, on a daily basis —

@ : Assessment by the investigator (O: Assessment by the patient 4 : Done whenever possible
[ ]: Assessed and recorded in the “Treatment Diary” by the patient once daily

FRTIIAB MR B O RGN E & U TEZE < ORI AT
b TE7:%, GOLD” TEHK S N7 COPD O AT % &
G & LZBRIRIFZE I T b T w2 v,

L, bivbiud, AR TIZE W THRERATTRE 2
COPD 0N ERG M RICARIBO KA F 54 VTl
ENTVLIROMEETHS =2 —F /0y RIUWE L g-
F 757 ARVIREOHHMEEZ IWBMRE L0 THiET %,

B, R TREROTREREDOILHEICHT L2484
(GPMSP) JCE% 94E 3 H 10 HIEAEE 44 10 5) 2¥FL,
FERIRRAT E LCOEME L 72,

L & & FE

1. NEHRE

2003 4 11 A 2 5 2005 4 9 A o 1] i 12 4 1= 139 it 3%
%% L COPD O MHEL BRI SN BEHEDI B, K
OB A TRCH 72T HRE TR E Lz, BINGEHE
&, Q&EM O 1 B3 (FEV./FVC) A3 70% KD b 0,
QEFEROHMB L UVREEOEALZRD LD, @
37.0C LLED%#F 7212 CRP o3 (0.7 mg/dL DL Ed
ZVIdEERO LRIEEBZ 2D 0) 2RO 0, @4
KICTHEBPTREZD O (2721, BROPIEIEICTHE
PR IIARBEEEZ SR LTS5 L HHE), O
HFESFICE 22704 FHRIOBMERZLEE L
HTwbo, @16 EObDE L7z,

F 7z, OREIRHEOR S B L 2D ZHEOHHIC
WHEDBED & % B, O E 7213 R L T2 1)
HBHEODH 2 E8HE, OREOBREREDD LHBEH, @T
APAEDRBMIRB I IR S OBERODH 5
&, ®FoM, FMAEHYEMAARREONG L L THE
WL KL 2B, DLEOWEFR AT NS B RS
AHEBI & L 72,

2. HEPIREORER, &5 HEB L UORGHIH

FEEANIRO =2 —F /0 v RPTHE LRI -5
75 DRPIRE (FICEZMA L7 2 2 RIIREB LV
RV YRR &Lz Bz —F /0 %t
HEIZD W T levofloxacin % H 72, FAARIRA] R
BLUKIL B-F 7 & 2 RPURNEE QPR I # UL A
WP —AE L7zo $ 72, 3507, #5-0IHX levoflox-
acin, I B-9 7 % A RVIWHE L SKRBESINTVLH
B OHRICT, FHIE LT7 Hl#S- & L.

3. FAAIHHE B X OFHAT R

TAIHE B L AR Table 1 IR L7ZHAETE
B U720 BRASREDRVE R AP0 85 5- BRI & FRag eIk
i, RNk, MR, BRI B Lz, b, HRIE,
AU HEE 5 BRI O 2B E O ERIZ LGS £ 72130
U725, WE, WBEROHMB L OMREE L% 72
DAL Lkze BRI, R BNk, R,
QOL 22T, R FELRG-FERE2 S 14 H B HEEA
L7z, %8B, QOLIZDoWTIix, VAS (Visual analogue
scale) CEi L7z,

BRRMAT L, ARAPUR SRR G- AR & B2 REIS, HiiL
BREL FOMERS: 1 (G BR, AUIREEER, 9 3ER%ER), CRP,
AR IR, 1R, %1BE), BIIRIWLEST A
(Pa0,, PaCO., Sp0.) #HEL 720

MDA A R A | X T ATPUR B4 5- B G IR & B ZEIRE IR D
EBVERL 7z FERMFRIC THREL L 2255 2 SREUA 25
WCEAL, v GRECA 7 ERdiR) % B L CHsidi
L7z, ZORBERASHZEMER T 4 0 2550
JX L, Manual of Clinical Microbiology'® {2 H¢\ > Wi #k 9 55+
BERERE - MR ZIT - 720 BUNEIZDOWTIIHAR LS
IRLF AR ZHE VY, levofloxacin (LVFX), cefcap-
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ene pivoxil (CFPN-PI), cefditoren pivoxil (CDTR-PI),
cefdinir (CFDN), ampicillin (ABPC), amoxicillin-
clavulanic acid (CVA/AMPC) » MIC Zll%E L7zo F
SRR R & TR W — WA & A

PV AT 4= R VERKENES CRIZFAIRE %
T, FW—@\mT/38 — Y ZIRTHRTH % 0160 % iR
L7z

XA AT TA=, 7T I T THMMERAEIZRD LB
Flt L 7z iMATHLN S8 5B GI & e G- FRlG 25 14 H A
DRI 2 R IM &2 ATV, ORI 2 i <k
1 L7z MM 2 RS Z2 b A T 10 = 2 A5 L,
Mycoplasma pneumoniae \= 2>\ T 1x CF Hufifli & PA Hit
& i, Chlamydia pneumoniae \Z > \» T | Micro-
immunofluorescence (MIF) #:12 X % IgG & IgM % {lll%E
L7ze ¥/, w475 A=, 753V 7HiRMisED
FEHEVTRE 2 iR, FHERE DM E FHEIHE VER L 72,

7 AV ARSI PUR S G- AR ISR S hhTw
HBGHEBZHI Y FEHAW, A YTV U TIALIVA, T
7/ ANV, RS 7AWV ADOKE®EEL 720

4.

1) COPD i

GOLD" O EFEFESHIAHE, [H5E ], [rh&hE ], [HE
SE, THREME] 0 4BBECHE L,

2)  JRYWE AT

KR, BHIMEREL, CRP 2%E STV BIERICDOWT
13, HARMLEEE RS (PR EGWRE I 3B % HrBliii
E%%ODE%H??WW%(%) 1 G T B o FH I HE
(B |, [HSHE], [THEE] o 3ERETHE L7,

3)  ERRZhF

(1) AR 2

EERHEONE LD, Bk, BEEH, Bk

h%&%b, RiEAT 37C KRR T L72E% [HR)
EHE L7ze 72, 35-FGk OIS 37C KilDHE
&, YR, MR, Bt wshbtE L, 37C L
EANOKERD LAFRD SNRWESE [Hxh] L
L7z

(2) Weygent, WS, UK, 14“2%@&**’]%

W, BCHREE, KWKoV TIE, REHEONE
XD ZENENOIEROBEIUE L SELY (g &
HE Lo 72, ARIRIZDOWTI 37C Kl T L7223
a% (gl EHEL7.

(3) QOL

VAS (koil+) % 0 (FEF I
TEAEAL UEH L 72,

4) AW

(1) JEHEOH

Geckler 77#H T grade 4 7213 5 WX S Nk D
I b, WEIHSERT2+ 2 (1,000 58K CHEED
L#EFH 720 6~99 DL 1) Bl S 7z & IR & HE

HA)~100 FEEICRE W)

L7z

(2) Mycoplasma pneumoniae, Chlamydia pneumoniae @
e

M. pneumoniae 1% 7 IfiL{& T CF Hutkfi d % 13 PA
Poftio FA-25 4 f5 0 E, F 7213 Bl © CF HufAffi A
64 5Ll Ed 5\ 1d PA Hufkdiins 320 f5LL LG % [Fy
P EHE L7zo C. pneumoniae IZOWTIE, X7 I{E T
MIF %12 & 5 IgG F 7213 IgM @ 15753 320 5 2L oo 35
G% Thtkl &HE L7z,

3) A IVADHE

ATV YT A NAHEHRAE, 777 74V
PUEHBE, RS 7 A VAHUEHRAEZ T, [,
[BEPE] 2 E L7z,

5) HEHZ

AATEA L ORI T THEFE] [WeetkR], [vWae
W], TARL, [Z2L]1osEETHEL, [Z2 L]
DHERLZRNER & HE L7,

5. AREHENT

FRRRIR OB, FEROWFHFITO W Tk COX
J& T &% vy, QOL 122w Tl Wilcoxon AR FIME 3B
X ¥ repeated measure ANOVA ZHWHIH R MO
BeiTolz. BENWR, HEE BIEHEHTOLRIC
DWTIE, 74 v ¥y — OB RIS E 2 g
RV, IS oBE EmNE TITV, A EKEER
0.05 & L7z

I K &

1. JEBIMERK

FRHT O GAE B OIEBIRERL % Fig. 1 1”3, AN
WA 139 i ik A 5 Bk & 72 E B 408 B (LVFX
P58k 0 318 B, B-F 7 & L RPUB ISR GHE 1 90 BI) T
Holze TDHH, FFWHIHER 6 B, FHAZINEA
RESER 15 B, TAFERENE (7T RAa~A 2 V) &5
SEB 161, M LIBEREE L 72022 72 2 Bl FEE 24 5] % B <
384 B (LVFX ¥ 5-7 : 296 B, B—F 7 & 2RI S5
it 88 W) ERAEMMNITNEE Lz,

REMHN LR D) B, B EIRIEE R FOES] 80 51,
W H RS R W UE 51 55 B 2 Bk < 249 ) (LVFX #¢ 5-
BE 191 B0, B-T 7 & HRPURESG-HE © 58 Bl) % WK
R R & LTzo ZD 9 B QOL FHli 23 RELH D 32
Bk <, 217 Bl% QOL fbrd 4 (LVFX 5.8 1 167
Bl, B=7 27 & HRYURMEILGHE 150 61) & L7

2 %%JKE‘

I R R T X 5 249 BN BT % A 5t % Table 2
RS, MM CTHEENRO ONZHA L, BYYEE
JERE (BRENE) O1HATH 72, B-F 7 7 258
WIS G- BEOBER L 737% (42/57) TH Y, LVFX
BHRED 534% (102/191) ICHAHEICHE D 7245, H
AL 23 O G iE FOE i AL e T A A R
B D LN o T2,



36 H A& b = 8 % & M &S JAN. 2008
Patients enrolled: N=408
(LVFX: N=318, [f-lactam: N=90)
Patients excluded from all analyses LVEX B-lactam Total
22 2 24
‘Patients enrolled outside the study
. 5 1 6
contract period
-Patients with missing case record cards 15 0 15
‘Patients who used an incorrect
X . 0 1 1
antibacterial agent
-Patients lost to follow-up 2 0 2
Patients evaluated for safety: N=384
(LVFX: N=296, f-lactam: N=88)
Patients excluded from efficacy LVFX f-lactam Total
analysis 105 30| 135
‘Patients deviating from the
eligibility criteria 61 19 80
‘Patients without a “Treatment Diary” 44 11 55
Patients evaluated for efficacy: N=249
(LVFX: N=191, f-lactam: N=58)
Patients excluded from QOL analysis LVEX f-lactam Total
‘Patients with missing data for QOL 2 3 39
assessment

Patients evaluated for QOL: N=217
(LVFX: N=167, ff-lactam: N=50)

Fig. 1. Disposition of the patients.

F 72, RFEIEF S NIER OFIERT 720£9.2
WTH Y, 75 Ll LB EEE 1L 44.6% TH > 72, B
SRR 85.8% 272D O, S BIE KL 1,057.9 6489
TdH o 720 COPD i B 13 B IE 53 106%, & 5 A%
33.7%, FEIEAY39.0%, IEIEAT167% T, ~7 074 K
DEERS OIERNIZ 146% TH - 72,

LVFX #%5-# 191 1 LVFX 1 H#% 5 &%, 300 mg
537961 (414%), 400 mg 45 2 H3103 1 (53.9% ),
600 mg %3~ 3 A% 6 B (31%), ZFDfAs3HI(1.6%) TH -
720

F7z2, B-F 7 & ARIMEHONUTL 7 = 2 RP0H
A B (LT ARVERFIN 2201, €7V PL ¥
ERFUN 126, 7TV 76, ETI7RFFT A
TaXtFu 46, ET7F5LERFUN 1), R
=) URPREES 0B (AVF IV v 56, 75
TSV TEFIVY Y AL, TIEY) V1R,
RALZRPHIE (770K L) B2 TH o7,

3. BRARANF

RPN 0H 5 249 B (LVFX $5-8F : 191 1, B-
57 % LRPUHERGH 58 Bl) OFMFEE Fig. 2 1R
o LVFX #5813 -5 7 7 2 RPURER GBI N
BEEICEWEREER LA (LVFX : 812% vs. f-5 7 ¥
LORPTH S : 483%, P<0001), F7/z, BkEOUER
(LVFX : 905% vs. B~ 7 & X RPLH 3 : 724%, P<
0.001), BeEmFoYESR (LVFX 1 937% vs. -5 7 ¥
LRPURHE 0 69.0%, P<0.001), MoK #EHR (LVFX :
84.7% vs. B—F 7 ¥ LRPUHEE  621%, P<0.001) it
ThY B-T 7 & L RPHER TN, LVFX 580

HAE IR -7z (Fig. 3)o HRICDOWTIE, 14 HEF
HOYRERIIMBE TR TH - 7245, LVFX 585K
M P-F 7 & L FRPUHE BRI A, RPN YT 5 @)
A b N7, T OMIIL AR ER KRS 37.5C Lo
HTXVHETH 72 (Figd)o

COPD o & i B B ([ + vh & ], [ JE + i &
FED WK BEOHNHEZ G LR, TEE + &5 |,
[FE + R ERE ] OVWFhIcBWTY, LVFX #5-81%
B-F 7 % LA RMBH BRI ANE B ICHENENE o 12
(Fig.5)o

4. QOL F¥Ati

L OFATIE, QOL 1229V Tid VAS 2w, [ko
T 20 GEFIZEY) ~100 GEFICREV) TR L
720 LVFX #5813 p-5 7 7 1 REUR LGN,
AEICHEY QOL %R L7 (Fig.6)-

% 72, COPD HJEERNIC KD QOL U&= Mat L /-
L2, [HIE+ RIS | TIIAEIC LVEX 55
YRR L7z, [ + HAE Il A AR b
Ho72b DD LVEX #5813 -5 7 ¥ 2 RPHHEK G-
HEICHAE W QOL S E /R L7 (Fig. 7).

5. g

BRI RN X R 249 1D 9 B, FHASHEHI B G- BRI
DRI EDFEIRD L L R\ WO H %S L BE 0HE
& (H#%) % Table 3 1287, LVFX 5.8 L -5 7
L RMHEROHZEIL, BOBD 105% (20/191),
224% (13/58) THZHIX LVFX 5.8 0 )5 754 B2
Motz iz, WHRICHNEZ xS LEROH A
I U749, LVFX #5813 6.3% (12/191), B-9
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Table 2. Baseline characteristics of the patients
Statistical
Variables Total (%) LVFX (%) [B-lactam (%) ?Flst;ca
es
Mal 213 (85.5 163 (85.3 50 (86.2
Gender oe (85.5) (85.3) (86:2) 1 pe — 05694
Female 36 (14.5) 28(14.7) 8(13.8)
< 65 43 (17.3) 37(19.4) 6(10.3)
Age >65< 75 95(38.2) 75(39.3) 20 (34.5) Pe = 0.1248
>75 111 (44.6) 79 (41.4) 32(55.2)
Height Mean = SD 160.6 £7.4 160.8 £7.2 160.1=7.9 Pt = 0.5661
Weight Mean = SD 54.2+8.9 54.4+8.5 53.5+10.3 Pt = 0.5234
Outpatient 223 (89.9) 169 (88.9) 54 (93.1)
Inpatient/outpatient Inpatient 25(10.1) 21(11.1) 4(6.9) Pe = 0.4599
Unknown 1 1 0
No 32(14.2) 28 (16.2) 4(7.7)
History of smoking Yes 193 (85.8) 145 (83.8) 48(92.3) Pe = 0.1241
Unknown 24 18 6
Smoking index Mean+SD 1,057.9+648.9 | 1,076.3 = 689.2 997.1 £462.2 Pt = 0.2131
Mild 144 (58.1) 102 (53.4) 42(73.7)
Severity of the infection Moderate 99 (39.9) 85 (44.5) 14 (24.6) Pe = 0.0184
e = 0.
(according to the investigator) Severe 5(2.0) 4(2.1) 1(1.8)
Unknown 1 1] 1
Severity of the infection Mild 67 (32.1) 47 (28.8) 20 (43.5)
(according to the Severity Moderate 142 (67.9) 116 (71.2) 26 (56.5) Pe = 0.0738
e = 0.
Criteria of the Japanese Severe 0(0) 0(0) 0(0)
Society of Chemotherapy) Unknown 40 28 12
Mild 26 (10.6) 21(11.1) 5(8.8)
Moderate 83(33.7) 62(32.8) 21(36.8)
Severity of COPD Severe 96 (39.0) 72(38.1) 24 (42.1) Pe = 0.7101
Very Severe 41(16.7) 34(18.0) 7(12.3)
Unknown 3 2 1
Duration of COPD (years) Mean+SD 75%5.5 7.3%5.6 82%55 Pt = 0.2714
N 9.6 17 (6.8 7(2.8
Concomitant drugs © 24(96) (68) (28) Pe = 0.4546
Yes 225 (90.4) 174 (69.9) 51(20.5)
Antibacterial medication No 242 (98.8) 187 (98.9) 55(98.2)
within 7 days prior to study Yes 3(1.2) 2(1.1) 1(1.8) Pe = 0.6637
treatment Unknown 4 2 2
i No 211(85.4) 162 (85.3) 49 (86.0)
Low dose long-term macrolide
Yes 36 (14.6) 28 (14.7) 8(14.0) Pe = 0.8952
therapy
Unknown 2 1 1
. No 77 (30.9) 61(31.9) 16 (27.6)
Concurrent disease Pe = 0.6272
Yes 172 (69.1) 130 (68.1) 42(72.4)
No 171 (70.1) 134 (70.9) 37(67.3)
Home oxygen therapy Yes 73(29.9) 55(29.1) 18 (32.7) Pe = 0.6184
Unknown 5 2 3
No 132 (61.4) 99 (61.5) 33(61.1)
History of vaccination Yes 83(38.6) 62 (38.5) 21(38.9) Pe = 0.9604
Unknown 34 30 4
No 220 (90.5) 170 (90.9) 50 (89.3)
Respiratory physiotherapy Yes 23(9.5) 17(9.1) 6(10.7) Pe = 0.7948
Unknown 6 4 2
< 370 44(17.7) 28(14.7) 16 (27.6)
> 37.0 < 37.5 87(34.9) 65 (34.0) 22(37.9)
Body temperature Pe = 0.0742
> 375 < 39.0 111 (44.6) 92 (48.2) 19(32.8)
> 390 7(2.8) 6(3.1) 1(17)
Severe 114 (45.8) 90 (47.1) 24 (41.4)
Cough Slight 129 (51.8) 98 (51.3) 31(53.4) Pe = 0.2509
None 6(2.4) 3(1.6) 3(5.2)
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Table 2. (Continued)
Statistical
Variables Total (%) LVFX (%) B-lactam (%) i}lstifa
es
Marked 30 (12.0) 21 (11.0) 9(15.5)
Moderate 153 (61.4) 122 (63.9) 31(53.4)
Sputum volume . Pe = 0.2699
Slight 66 (26.5) 48 (25.1) 18(31.0)
None 00.0 00.0 00.0
Yellow-green 20 (8.0) 17(8.9) 3(5.2)
Yellow 128 (51.4) 103 (53.9) 25(43.1)
Sputum color . Pe = 0.2629
Light yellow 61(24.5) 44(23.0) 17(29.3)
White or clear 40 (16.1) 27 (14.1) 13(22.4)
< 8,000 98 (46.7) 75 (45.7) 23 (50.0)
> 8,000 < 10,000 50 (23.8) 37 (22.6) 13(28.3)
WBC (/mm?) > 10,000 < 15,000 53(25.2) 46 (28.0) 7(15.2) Pe = 0.3005
> 15,000 9(4.3) 6(3.7) 3(6.5)
Not determined 39 27 12
<07 20 (9.5) 18 (11.0) 2(4.3)
>0.7<50 119 (56.7) 86 (52.4) 33(71.7)
CRP (mg/dL) >50<10 38(18.1) 30(18.3) 8(17.4) Pe = 0.0657
> 10 33(15.7) 30(18.3) 3(6.5)
Not determined 39 27 12

%) Pe: Fisher's exact probability test, Pt: t-test

100 -

—O— LVFX group (N=191)

= & = f-lactam group (N=58)
70 -
60 [~

50

Efficacy rate (%)

30

20

COX regression analysis: P<0.0001

10 &
0 1 1 1 1 1 1 1 1 1 1 1 L
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Assessment time (day)

Fig. 2. Time course of the efficacy rates.

7 5 KRPURHERIL 19.0% (11/58) T LVFX 58 075
BB D5 720

6. BEYERIRET

1) MR

BRI RIEHT X G 249 B0 9 B, MR 2RI 2 F
L7HEBNZ 135 BIT, 2DH 6727 - TRELRR
(7 V—TF4, 5) 2MUES n7HERNE 80 #1 (59.3%) T
BTz FEEREOMMEIL 400% (32/80) TH Y, Fix
JE K B 13 Streptococcus pneumoniae (8.8%), Haemophilus
influenzae (10.0%), Moraxella catarrhalis (150%) Td -

7z (Fig.8)o S.pneumoniae, H. influenzae, M. catarrhalis
W23 5 £ BRI D MIC % Table 4 (2R $ o S. preumo-
nige 233 A MIC 1Z LVFX 281~4mg/L, 7 = 4%
PLH HE A3<006~4mg/L, X=3 ) ¥ RUWHE I
0.06~2mg/L T& - /2o H. influenzae \Z %3 % MIC i%
LVFX #&#=<0.06 mg/L, 7 = A RILHIENT=<0.06~
16 mg/L, <=3 ¥ RHWHE D 025~=64 mg/L T
BHo7zo B, H.influenzae 9 HBLNAR(B-lactamase
negative ampicillin resistant Haemophilus influenzae) &
50% (4/8) \Z#2&® HM7ze M. catarrhalis \ZxF$ % MIC
X LVFX 252 # <006 mg/L, 7 = A RPWHEHIZ
006~1mg/L, *R=¥ ) ¥ ZPLHIEA<0.06~16 mg/L
Tho72

SERSERH R WM SN HEBID ) B, e
VI S O AR A & S L 7ZHEBN 7 BITdH o 720 SR
AR & FERE O TN R A S v, PFGE Tl —3&
RF 8% — Y &IRLIREBN, S. pneumoniae K & 1
72 11O HTEH - 72 (Table 5)o  DFEHILSER ERFI
LVFX THBES NERI TH - 7288, FHK O LVFX
269 % MIC 12 1 mg/L 2°5 2mg/L 12 EH L Twiz,

2) RAATFA=, 7 T3V THMEMIRA

BRI RN RN RS R 249 Bl 9 &, RS =2 b #
FALVALTCRA AT TIA=, 753 VT HMilikE
ZHEPRE L7EIEZBOBD 95 HITH > 720 Myco-
plasma pneumoniae, Chlamydia pneumoniae O P33 B
DB 1L1% (1/95), 0% (0/95) THolzo 7z, <A
ATF AR, 773V TR & A i THEMGE L 7
FEBIIE, BDIBD 30 B, 23 H1Td > 720 Mycoplasma pneu-
moniae DFYERIL 3.3% (1/30) THEHHIE DK R & [k
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1) Sputum volume

2) Sputum color

100 7 o LVEX group (N=191) 100 ™ o LVFX group (N=191)
ok ° <& = f-lactam group (N=58) 9 F <= B-lactam group (N=58)
80 80 F
> =0
70 - = o f
& &
% 60 % 60
- -
= <
g 50 [ g 50 [
= g
g £
3 40 2 40
< g,
£ g
= 30 [ = 30 [
0y cox i lysis: P=0.0011 07
| regression analysis: : ! COX regression analysis: P<0.0001
10 10 v
0 1 1 1 1 1 1 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Assessment time (day) Assessment time (day)
3) Cough 4) Body temperature
100 7 6 LVFX group (N=188) 100
-O- f -
90 f-lactam group (N=55) 9% |
80 80
0+t _70F
g g
] - [ -
§ 60 § 60
- -
§ 50 § 50
= =
g g
g 40 g 40
: :
= 30 = 30
—O— LVFX group (N=58)
2 20 = & = f-lactam group (N=191)
10 . i D= 10 . oD
‘. COX regression analysis: P=0.0004 COX regression analysis: P=0.6701
.
O 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Assessment time (day) Assessment time (day)
Fig. 3. Time course of improvement rates for specific symptoms (sputum volume, sputum color, cough, and body

temperature).

Db TdH o 7285, Chlamydia pneumoniae O Pk 3 1%
652% (15/23) TH Y, FHUEHFR L KE 2 TRHEL R
L7z

3) AV AKAE

BRI R 249 B0 H B, 4 YT NVT oo A
VA, TF 774 IA, RS 7 AV AOHUFMA % FEti L
THEBNZ B DB O 89 i, 83 fl, 83HIT, FEtEididA »
TNVIZHFTALIZ90% (8/89), 77/ 74 VARG
12% (1/83), RS A4 VA1X12% (1/83) TH -7z

7. REM

LAV R 384 B (LVFX &5-8 : 296 51, B-5

& NRPIHER G 88 6) ) b, HEREGRBUE
B I5BITHo7z0 2D H 361 (414 - WP HE o
AL 1#, BUN¥IMLIME, 7F 74527 M4 FEBE1E,
MEART 11F) 3ERERE - APEICE 52 b0 LiEES
M, AEEH O RRBRIEEE S iz,

ASEH L OR BRI EETE R WAERE R
M) o5BIEI1L, LVFX $5-8T 24% (7/296), B-7 7
Y K RPN G T 45% (4/88) T, MilEMIZAHEZE
BEO SN LD o7z (P=02816), HE 0 REIEM X
LVFX $5-fF CHEERESRE (1 1) 25320 5 7 fiid X
TEMOBIEH TS > 72 (Table6)o F 72, 75 LD
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1) <37.5C
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9
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Efficacy rate (%)

—O— LVFX group (N=65)

30 = & = [f-lactam group (N=22)

2 COX regression analysis: P=0.9644
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0 1 1 1 1 1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Assessment time (day)

2) >375C
100
9
80 [
70
60 [

50

40 —O— LVFX group (N=97)

- O - f-lactam group (N=20)

Efficacy rate (%)

30

20

COX regression analysis: P=0.2676
10

1 1 1 1 1 1 1 1 1 1 1 1 ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Assessment time (day)

0

Fig. 4. Efficacy rates stratified by the baseline body temperature.

1) Mild + moderate (FEV1 % pred >50%)

100 ™ 5 LVFX group (N=83)
ok~ & = [f-lactam group (N=26)

Efficacy rate (%)

1 2 3 4 5 6 7 8 9

10 11 12 13 14

Assessment time (day)

Fig. 5.

B w9 B RIE S BLERIE LVFX & 5 ©
15% (2/131), B=7 7 & L RPUMIES G- T 3.8% (2/52)
TH-o72 (Table7, P=0.3331),
m £ =

4l bbb IIEHERTICBWT, JRGHEI
HEZ% COPD O 2MMEBRZ 2N R IIARTFOFN L FI4
VETHERINTHARIOMHETHL =2 —F /1
VRIWEE L B-T 7 & LSRHURE O A HE & HBRGGES
Lo B, —a—F/0 RZMEEIIOVTIE, AF
TROLMUH I TS LVFX # &AL Lz, B-5

2) Severe + extremely severe (FEV1 % pred <50%)

100 5 LVEX group (N=106)
Y <& = f-lactam group (N=31)
80
70 [

60 [

Efficacy rate (%)
(o1
S
T

30 [

20 [

10 F & COX regression analysis: P=0.0017

0 1 1 1 1 1 1 1 1 1 1 1 1 I

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Assessment time (day)

Efficacy rates stratified by the severity of COPD.

7 & LRMHEICOVTIE, HHEN TV LA DL
H D DFERNIIFE LR h o 72A°, SR YIE D B
e LUCTHEDEIFEINLEZWA L7 = 2 R5TH
EBLUOR=ZV) VRIIEEL T E U GERL 72,
AFAETIE, PUHIEORIRRIR %2 W HE 72 BR D @) 125
flid a7, LLTFD 2 oW THIZHED LEBEE 28R
L 725 Anthonisen 5'"1Z COPD @ &M 0f LHLA
ERGHE T I RS HORBENELT KL T2,
ZDOFER, moderate (type2), severe (typel) TIZPLH
G THRICHVERRA R 2R L7225, mild (type
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1) Time course of QOL 2) Improvement of QOL (QOL at each assessment-QOL on day 1)
100 _ 50 _
—O— LVFX group (N=167) —O— LVEX group (N=167)
9 - & - [f-lactam group (N=50) - ¢ - f-lactam group (N=50) o
80 40
70
60 30
2 50 2
40 20
30
20 10
Wilcoxon rank-sum test *: P<0.05, **: P<0.01 /s ¢ Wilcoxon rank-sum test *:P<0.05, **: P<0.01
10 Repeated measures ANOVA: P<0.0001 ‘ Repeated measures ANOVA: P<0.0001
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 J

VAS

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Assessment time (day)

Fig. 6.

1) Mild + moderate (FEV1 % pred > 50%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Assessment time (day)

Evaluation of QOL.

2) Severe + extremely severe (FEV1 % pred <50%)

r 50 —
50 [ o LVFX group (N=74) —o— LVFX group (N=91)
= & = [f-lactam group (N=32) - & = [-lactam group (N=26) e FF
40 40
<
.
30 30
2
=
20 20
10 10 7 .
< Wilcoxon rank-sum test *: P<<0.05 . © Wilcoxon rank-sum test *:P<0.05, **: P<0.01
’ Repeated measures ANOVA: P =0.0716 , Repeated measures ANOVA: P<0.0001
0 1 1 1 1 1 1 1 L L L L L ] 0 1 1 1 1 1 1 1 1 1 1 1 1 ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Assessment time (day)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Assessment time (day)

Fig. 7. Improvement of QOL stratified by the severity of COPD.
Table 3. Readmission rate
Group LVFX [-lactam Statistical test®)
No. of subjects 191 58 —
Patients readmitted (%) 20 (10.5) 13 (22.4) P = 0.0188
Patients given an antibacterial agent
> 12 (6.3) 11 (19.0) P = 0.0003

at readmission (%)

Reason for readmission: No improvement of baseline symptoms

“ Fisher's exact probability test
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0 10 20 30 40
Percentage of patients with
isolated causative bacteria
Streptococcus pneumoniae 8.8% (7/80) 40.0% (32/80)
Haemophilus influenzae 10.0% (8/80)
Moraxella catarrhalis 15.0% (12/80)
Pseudomonas aeruginosa 1.3% (1/80)
Haemophilus parainfluenzae 8.8% (7/80)
Klebsiella pneumoniae 2.5% (2/80)
5 'g Gram-positive bacteria 2.5% (2/80)
= o
5 _§ Gram-negative bacteria 3.8% (3/80)
Fig. 8. Isolated causative bacteria and percentage of patients.
Table 4. MICs of antibacterial agents for the causative bacteria
1) S. pneumoniae
b MIC ( ug/ mL) Range MICso MICoo
ru
¢ <006 012 025 05 1 2 4 8 16 32 64< (ug/mL) (ug/mL) (ug/mL)
LVFX 5 1 1 1-4 1 4
CFPN-PI 2 3 1 1 < 0.06-0.5 0.12 0.5
CDTR-PI 4 1 1 1 < 0.06-0.5 0.12 0.5
CFDN 1 2 1 2 1 < 0.06—4 0.25 4
ABPC 4 1 1 1 < 0.06—2 < 0.06 2
CVA/AMPC 5 1 1 < 0.06—1 < 0.06 1
2) H. influenzae
o MIC (pg/mL) Range MICso MICoo
Tu.
& <006 012 025 05 1 2 4 8 16 32 64< (ug/mL) (ug/mL)  (ug/mL)
LVFX 8 < 0.06 < 0.06 < 0.06
CFPN-PI 4 1 3 < 0.06—4 0.12 4
CDTR-PI 4 1 3 < 0.06-0.5 0.12 0.5
CFDN 4 1 2 1 0.5-16 1 16
ABPC 1 1 5 1 0.25-64 < 8 64 <
CVA/AMPC 2 2 3 1 0.5-16 1 16
3) M. catarrhalis
b MIC ( ug/mL) Range MICso MICoo
ru;
. <006 012 025 05 1 2 4 8 16 32 64< (ug/mL) (ug/mL)  (ug/mL)
LVFX 12 < 0.06 < 0.06 < 0.06
CFPN-PI 3 1 2 6 <0061 0.5 1
CDTR-PI 3 1 1 4 3 < 0.06—1 0.5 1
CFDN 1 8 3 0.12-0.5 0.25 0.5
ABPC 2 3 3 1 3 1-16 4 16
CVA/AMPC 3 4 3 2 < 0.06-0.5 0.12 0.5

I TIIAEERIRD Lo MELTBY, RFAT
(% Anthonisen © 234218 3 % HJE ¥ 4 2 T moderate
(type2), severe(typel) \Z5%43 % JER (W= O HEN,
IEPEEE DB Z W Fh b Bz BH) 2RE L, T
7z, Wilson 5™ 3B HAE L RO MM ELNL L LT
EF 7R v EEEEFEORRA R E KL T
WAYS, WHMOARFRIIAEEZTIREDOLNTELT,

A704 FOFHEZWEEE L7z 2 LA ZDRIK LR T
Wb, MHEOREMFMZ4TH LT, 2784 FIZKE
BEG Z MR EZ 5ND 20, ARETIEA

PR RIS B L OEH O A7 a4 FoBINER &
FL LARVIERZ NG E Lz,

MO BAET RE LR L-HR, FRESED LN
HH [BRYGEEEE (FEENE) ] 0ATHY, [4
il % [COPD BIEE | D ZF DM BETFRIZOWVWT
HEAIRD LN Lo Tz, 40, FH o@EPULFAHH
MEMIZ—E L7723, WMEOBREERICKERMEY 134
WHDEEZ BNz,

MAFIBHZI4AHE B O AR FEIELVFX & 5 8 23
81.2%, B~ 7 % LRPUA ISR GHEAT 483% & A AN
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Table 5. Causative bacteria detected at the time of acute exacerbation and recurrence
No. Group Exacerbation Recurrence

1 LVFX Streptococcus pneumoniae Streptococcus pneumoniae *
Pseudomonas aeruginosa

2 f-lactam g, Not detected
Moraxella catarrhalis

3 f-lactam Haemophilus influenzae Moraxella catarrhalis
Haemophilus influenzae

4 LVFX Moraxella catarrhalis Not detected
Streptococcus pneumoniae

5 LVEX Haemophilus influenzae Haemophilus parainfluenzae
Moraxella catarrhalis

6 LVFX Haemophilus influenzae Streptococcus pneumoniae
Haemophilus parainfluenzae

7 LVFX P p Y Not detected

Streptococcus pyogenes

* The same genetic pattern was shown by PFGE.

Table 6. Incidence of adverse drug reactions
Group LVFX f-lactam
Patients evaluated for safety 296 88
Patients with adverse drug reactions 7 4
Incidence of adverse drug reactions 2.4% 4.5%
Skin — Redness/pruritus (mild: 1 event)
. . Nausea (mild: 1 event) Diarrhea (mild: 2 event)
Gastrointestinal . . - .
g Vomiting (mild: 1 event) Gastritis (mild: 1 event)
S
L§ CNS Dull headache (mild: 1 event) —
2 . Hepatic dysfunction (mild: 3 events)
=S Hepatic X i —
&} Hepatic dysfunction (moderate: 1 event)
Renal Renal dysfunction (mild: 1 event) —
Others Epistaxis (mild: 1 event) —

Table 7. Incidence of adverse drug reactions in elderly patients ( > 75 years)
Group LVFX f-lactam
Patients evaluated for safety 131 52
Patients with adverse drug reactions 2 2
Incidence of adverse drug reactions 1.5% 3.8%

Redness/pruritus (mild: 1 event)

Gastritis (mild: 1 event)

Hepatic dysfunction
(mild: 1 event)

Skin
E Gastrointestinal
=
= .
= Hepatic
@
=
&)
Renal

Renal dysfunction
(mild: 1 event)

RBOONTz, TOMME LT, H—I3aEROE
BRK A (S. pneumoniae, H. influenzae, M. catarrhalis) \Z
9% LVFX & B-F 7 & 5 RPUHFE O PR IEE D
P LI2bDLEZ 5Nz, S pneumoniae \ZX$ 5
N=v) U RIUW
WIZHARE T ®E A o 7275, H. influenzae, M. catarrhalis
a9 A LVEX @ MIC 133 b 48k 0.06 g/mL LA

LVFX & MIC i3t 7 = 2 RPiEHE,

TTHY,

e

t 7z ARPIREE, RV U RPIREEEICH

NE DO THWHRIETEZ /R L7z $12, H. influenzae
WL TEEFEREICHmL, #H 2 Tws BLNAR
A350% |72
WEBATHEOBEWDERRRRICEBE L2 E 2 Sz, i
KTIIMERNORBITENSEE L 22555, COPD LD
PR O SVERE T, SUEDWIRT 2 b BIEHEN

WHNT BEOMEE LT, WA Ok
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BATHEDEEE 25, LVFX ZIMA i & ML R
FEANBATT 50123 L, B B-F 7 ¥ LZRPLHIE Ok
BITERZEDO TR EDMONT WD, IR
DYERZ LR L7225, WEHRERE, WEEOH, Eikodss
RCHL P LEDVRD bz,

¥7:, COPD D BHFFEMMEL R T LICLY
QOL 2" LK T35 &2 5, QOL R s
5 EDHHRMROFELELIERLEZEZ oML, Kl
TiX COPD @ QOL ##lifeiEcH 5 VAS-8P D H &, [k
OMT] % QOLIEE L LEEFMi L 7zo £ D& HE, QOL
WA IOV T D, LVFX 58643 B-F 7 ¥ 2 ¥
WIEBGREICHAREBICEVWIEENRE R L. 2 612,
AVEREOSEIRDWE L a2 Wi FEZE L BRE0EE
(FHZ%) Z2Ha L22#%E, LVFX &5 HoHEZ%RIE -
52 & NRIHERE GBI AN EIE o720 TS
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—a—F/u s RPHETDH D LVFX & iR &5,
QOL, HZERDOET -5 7 7 L RPHEICHAENRT
Wb ZEDTRIEE NI,
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T, FRCHEMERED SN o7, T2, WL DY
PR 75 UL L ORI EEE Th o 7228, BIVEH FEBI
PR IO SNT, EMEHOMEE, HEED
EOMERIIED ENLR D572,

72 B, NICE Study? TiZ, COPD @ E&E 1% 530 T A
EHRESINTDH, 20 IBLERETH Y, FEB
WZHikE 2 %2 LT\ b COPD @ B HHud 20 5 AREJET
BB o KA TIET TITWHPEE %% L COPD OG# % %
FTWABREEZNRELTWDED, JRENDIL ) LT
LTWw2b0LEZONL, KAFEMENLD, Z0LH
HREFEOLAMEI N L T2 —F /0 v RPHET
%5 LVFX %3#IR$ 25 2 L BEMNMWIRENDS, H
e, 2tk FRERYES LM S B SN Tw 5% <
OB E D BVEREZ R 2 LA OPRSE0@INIC
DWTIE, SHRBRETREEELFEEER S,

T 72, Sllbhb iz ariEro R ERBEY (—
MW, FEERIE, A IVA) IOV TERNCHE L7z,

EINE OB 400% (32/80) TH Y, EHRBENE
\& S. pneumoniae (88%), H. influenzae (10.0%), M. ca-
tarrhalis (15.0%) Td» o 72o Miravitlles 5" b 2L Ty
OWEFEE W EREOEEE MR ZHE L TWwb
B, RRELFBOFKRETH Y, COPD OAMIEICIE
IS OMIE 2 BFEICB W EIEORINO EEN: %2 /R
BLTWwbEEZ LN,

T A NVABEIZOWTIE, TF/ 74 VA, RST AV
A, AVTINVIUFTAL N ADBHERBBDOBD 1.2%,
1.2%, 90% T& 1, Greenberg 5 D+ & WAk, COPD
DB EIIIANVADBHG L TVDE I EPHERI N
726

FEMEIZOVTIE, ZELERA T 22 2 KR
BB THEZITo 70 ZZLFEAT A TV ATHEL L
Mycoplasma pneumoniae, Chlamydia pneumoniae ® B3
EBOBD 11% (1/95), 0% (0/95) TH - 7225, Chla-
mydia pneumoniae (2O TIL A BRFHEB THEME L 72k
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EWIZLD, BRI TOMMPRZ O THIE, bk
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Clinical evaluation of levofloxacin versus oral B-lactams for acute exacerbation of COPD
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The NICE study suggested that there are approximately 5.3 million patients with chronic obstructive pul-
monary disease (COPD) in Japan. Therefore, morbidity due to COPD is also high in Japan as it is in the USA
and Europe. However, the presence of COPD has not been detected in the majority of these potential Japa-
nese patients, and there are only about 0.2 million patients with a diagnosis of COPD in Japan.

The Japanese treatment guidelines for COPD recommend oral therapy with new quinolones or -lactams.
We conducted the present study to compare the efficacy of a new quinolone (levofloxacin: LVFX) with that
of B-lactams for the treatment of patients with acute exacerbation of COPD on an outpatient basis.

There were 249 patients evaluable for clinical efficacy, comprising 191 treated with LVFX and 58 treated
with B-lactam therapy. Efficacy was noted in 81.2% (155/191 patients) of the LVFX group versus 48.3% (28/
58 patients) of the S-lactam group, with the efficacy rate being significantly higher in the LVFX group. The
improvement rates for sputum volume, sputum color, and cough were all significantly higher in the LVFX
group than in the B-lactam group. Regarding the improvement of QOL, the efficacy rate achieved with
LVFX was also significantly higher than that obtained with B-lactams. In 105% (20/191 patients) of the
LVFX group and 22.4% (13/58 patients) of the B-lactam group, another treatment was requested due to lack
of improvement of symptoms caused by the exacerbation of COPD, and the readmission rate was signifi-
cantly lower in the LVFX group.

Causative bacteria were isolated in 40.0% (32/80). The most frequent isolates were Streptococcus pneumo-
niae (8.8%), Haemophilus influenzae (10.0%), and Moraxella catarrhalis (15.0%). Among the atypical bacteria, My-
coplasma pneumoniae was detected in 1.1% (1/95), while Chlamydia pneumoniae was not detected (0/95 pa-
tients). Influenza virus, adenovirus, and respiratory syncytial(RS) virus were found in 9.0% (8/89), 1.2% (1/
83), and 1.2% (1/83) of the patients, respectively.

The incidence of adverse drug reactions was 24% (7/296) in the LVFX group and 45% (4/88) in the B-
lactam group. None of the patients experienced serious adverse drug reactions. Although about a half of the
present subjects were very elderly (=75 years old), the incidence of adverse reactions was not increased in
the elderly subgroups receiving either LVFX or B-lactam therapy.

These results suggest that LVFX, which exhibits strong antibacterial activity and effectively penetrates
the sputum, may be the treatment of choice for Japanese patients with exacerbation of COPD.



