CHEMOTHERAPY

IR B It 3 B ciprofloxacin & 8-7 7 8 ARID
BRI BT B HAEAY - BRI

RE MR- AH XY - AM WIT
I ST AR T MR PP R
R WK - A E— R R
YRR FERBKEM— A
#® ok HF BB —
LSRR T R B B 28 A
B oo 1T f#
HERIINA & > & — PR iRk
TR R R
WA EFHH T FURBE PR
N H A& F
RS MEAER© > 5 —FRBH

w % R - F R X
REERKERENZHE

(FRR 3410 A 21 BRf - 3 FE 11 A 14 HZA)

I % 38 =% 4 fF B 3K D Pseudomonas aeruginosa # fivy, = a—% / o K| TH % cipro-
floxacin (CPFX) : #ii&M& B-7 7 ¥ L% T & % aztreonam, imipenem, ceftazidime,
cefsulodin # X U piperacillin @ in  vitro \Z 87 % $f %R % checker board titration
method IZ & DT 5 & & bic, FRBRPEICHT 25EREOFUELRN L. £0D
BE, RALGRE -7 7 2 A% 5812 CPFX L ORIcEHRERAERL &z 2L, ¥
ALV HERFAOBERREZSLOD, BHERAE2RT BRIl BEKRMICR,
CPFX Bk & D 90. 1% B HE%U L L HE & h, MEPNICL 82.1%BRES Nz,
BRBENER N 8FIR 7 HIC P. aeruginosa B EE NI DI bbb o AR T
Hotre =a—* /0 H CPFX & -5 7 5 LHIOHRREL, b 500D HMERE TR
ZBE R P. aeruginosa, MRSA SRR B DB E OHRBRBIFEICTL T, RAH D REHBERE
Thh, TeHLHEVEHEREINS,

Key words: MER 283 fE, ciprofloxacin, 8-7 7 ¥ 4#|, Pseudomonas aeruginosa, HER
g

FEB. 1882

1980 ERDBFICAD =2 —F /o Hlk o FicFE
O 7 x LK, HPVNRIALHA, /52785 L5, B-F
75w —VYHERIRZED B-7 75 LRIOMBE L —MREK
ADGAC LD, FRBBEPFEOEFELRREI L 5 RBEHE

AT B EBRRBRBRICER IR o1, $%bb, Haemo-

philus influenzae, Streptococcus pneumoniae, Moraxella

(Branhamella) catarrhalis (LAF, B. catarrhalis L W&
¥+ 3), Pseudomonas aeruginosa, Staphylococcus aureus
DIERR 5 KEXEH D2V Ti, &L, in vitro LEN
EE AR, BRMONBEOHRSICI D EhThOBEER
& 2 FRBRBISEDEBOSTREL X o Tce L L2HS,
P. aeruginosa B & Uf methicillin iiftd Staphylococcus aur-

¢ HEAEETT R 3-1-1



VOL. 40 NO. 2

RTLic813 3 CPFX & 8-7 7 % LKIDOHRARIR 203

eus (MRSA) i & 2 R BBIE SN L T, MEOH
HEOBRSTRMET R APRIBS LTV RVLOLIBR
THB*Y. &/, P aeruginosa ® MRSA D =a2—%/
o AB LU L-7 7% LRI T 3 EHER O MM
ENTVBE"Y, 2D % in vitro Fil 5 OLLERYE
HEETHARNICERE TR TR s BRI
SMEMOVEDELT, 22U E0HMEEDHARED
ERINTVE, COLILZWROL LI, §E, BL
i3, B-77%bK=—a—-%/urKlDORAREDH
PHEERNT I E2REN, a2 —F /0 KB B-5
7 5 LFICH A S. pneumoniae =¥t 3 3 in vitro FiEH D
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Tw3 CPFX? £%8IRL, 8IS OMEKSHR, ME¥H
HREBER T L LIS, CPFX E 8-5 79 L&IDOHHE
BRIZDVT, in vitro 8L UNBRBRPECBIT2HEA
HiIZOWTKRHIL, FHARBBONLOTHRET 2,
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1. EBEAIMRET

1) SNREERB L U MIC #IE:

B E BT R R AV TR S8R E B DK &

D 210"/ml i3S NIREM DS 5572 P. aerugi-

nosa 26 kB L U S. aureus 8 ¥rizxt3+ % CPFX azt-
reonam (AZT), imipenem (IPM), ceftazidime
(CAZ), cefsulodin (CFS) ¥ & Uf piperacillin
(PIPC) oB/NEEHEILME (MIC) %*BFR{b#ME:
FREREN LY, BEEERE 10°%cfu/ml £ LTH
E Lz,

2) In vitro HtRRHE

P. aeruginosa 26 Bk 2 xfR & L T, CPFX+AZT,
CPFX+IPM, CPFX+CAZ, CPFX+CFS B & U*
CPFX+PIPC &£ O £2 D A & b ¥ T Mueller -
Hinton Agar %Z{£f L 7z checker board titration
method 12 & D, 105cfu/ml R D& 2 O HIHEED
MIC & #tHE¥®D MIC 2» 5 minimum FIC index ##&
L%, &8, CPFX ¥ /- 13 AZT, IPM, CAZ,
CFS, PIPC @ MIC »$>100 ug/ml % 7/~ U /2 Bk 13 R
FELOBALI. £/, 26BRF10ERIC DWW T,
ofloxacin (L F OFLX) & [@ &k ¢ AZT, IPM,
CAZ, CFS X U'PIPC &£ ® FIC index *# B i L
72

2. HERIKEIRREY

1) NREFBLUERERATY 22—

1988 4E 11 A5 1990 F 10 B EEH S FET %
6 ZHEMRIC B VT, TMIHELESOHEG L% 5 FRaE
RpERE TP ENRE L, Fig. 1iTRLLO~®
DEER 7Y 2 —NZfEw CPFX QM5 & -7

|18t cure 1~2weeks|2nd cure 1~2weeks| No. of patients

® 0
ciprofloxacin
B-lactam 4
ciprofloxacin
©| B-lactam 2
B-lactam
@[ ciprofloxacin 2
@‘ ciprofloxacin 1
Fig. 1. Treatment schedule.
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B0O), -7 75 LEIM2~4g (2, AFEEHE) &
Lo B8, YIREATZ a2 — NV IH->THEL
YOO, BHERZFD:OBMELEA LI D EL
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2) ERRRZNRDOHE

ERBEOHRE, BRAER, MEER, BERRERR
ZEWCETE, E% (excellent), B (good), %
2HER (fair), #Z (poor) D 4 ERPETHIEL 7=,

3) HMEFERNROHE

BEH, B, BROBELEERIL, ATRELR DK
BEREBEEDS 7 L3 E E R ERERELERL,
ERBORER, TOHRCETE, Mk, #Y, &
x, BRRO 4 BFETHEL 72,

4) BWEAB X UVEBKRREMERYE ORZ

BEREROFMLZBERITO L & bz, MBEFAIR
E, MEEEEREZER2ERL, BWEROEEL2R
E RO

II. R %

1. EREamEt

1) P. aeruginosa 8 & U S. aureus 12 3 ¢+ % in
vitro STE 17

P. aeruginosa iz ¥ L T CPFX @ MIC i 0.012~
6.25 ug/ml ML, EbHTENIHENERL,
3.13 ug/ml LA E DR 3 8% (11.5%) FEHohn
7eb3, 12.5 ug/ml L EDOEEMMERRIZED S
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e CPFX
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—-—IPM
—--—CAZ
———CFS

) - N X , —— PIPC
=0,012 0,05 0.2 0,78 3.13 12,5 50 >100(ug/ml)
CPFX, ciprofloxacin; AZT, aztreonam; I[PM, imipenem;
CAZ, ceftazidime; CFS, cefsulodin, PIPC, piperacillin,

Fig. 2. Sensitivity distribution of clinical isolates
of Pseudomonas aeruginosa, 26 strains (10°cfu/
ml) .

2720 B-5 27 9 LFIOMIC i 0.1~>100 zg/ml iz
AL, 3.13 ug/ml LA L DitEE 2 30.8~57. 7% %
® 5, 12.5ug/ml L £ o0& E i 5 £k 42 15.4~
34.6% T 5Nz (Fig. 2), S. aureus ¥t L T3
MRS D 2o 78, CPFX 0 5 #, IPM O 4
%33.13 ug/ml LA EDTRETH - 7z (Fig. 3)o

2) In vitro BtRBHR

Minimum FIC index #$<0.5 2~ EHLHEESL
KRrZHos DI, CPFX+AZT T4.0%,
CPFX+IPM, CPFX+CAZ, CPFX+CFS & & U
CPFX+PIPC T i219.2~25.0% T & - /z, mini-
mum FIC index #3<1.0 DFHE%R 13 CPFX + PIPC
H3 88.5%, CPFX+CFS #176.0%, CPFX+AZT,
CPFX+CAZ, CPFX+IPM i250.0~61.5%T & -
oo RHLAB-F 79 L% 5EROD TR
PIPC & CFS 3 CPFX L DHtBIc X D BN -G H1E
BEmRL, &8, BHEAEZRLUIKRIZSER LD
FHohizpot: (Tablel),

B-7 7% LE k DBERZE % CPFX & OFLX T

gol e
60
40

20

=0.012 0,05 >100 (ug/ml)

CPFX, clproﬂoxlcln AZT aztr IPM, imi

CAZ, ceftazidime; CFS, cefoulodin, PIPC, piperacillin,
Fig. 3. Sensitivity distribution of clinical isolates

of Staphylococcus aureus, 8 strains (10°cfu/ml) .

K12 &, CAZ X UFCFS T2 CPFX %%, PIPC T
ZOFLX B h -t Y RERL, AZTB X U
IPM Ti2i312E % TH -7 (Table2),
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) BlL7—1LiBII2HR

FT17—LTHRELBTHONRIZNE 8 H,
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fE2H T, BH6H, X2 FH19~84&
(F61.6 ) Thol,

Bl 7-NiCBIEEBFERYR % Table 3 KR
T, CPFX BB 5681 Rk, E%h278, HR46
B, *H6H, BH2HT, BHULOHYHER
90.1%TH-o 1z, KRIICK, VEARAMAEXE
TR 6 BT 4 FEYT, HOKBIZHEHELED
o7z PIPC i 55 2 iz, ©0H%, &EHE1
FITHot, CPFX & 8-> 7 # 1% (PIPC 2 #,
AZT, CSF & 18 ottRBREH 413, £BED
ThHotz,

Bl7—1iB?5MEEN%ER % Tabled R
Y. CPFX & ERTiR67T PS5 8% HEL,

Table 1. FIC index distribution between ciprofloxacin and g-lactams against Pseudomonas aeruginosa

FIC index Synergism Additional Indifference Antagonism
mean t SD
B-lactam =0.5 0.5~1.0 1.0 2.0 2.0<
AZT 1.03+0.58 (4.0%) 14 (56.0%) 4 (16.0%) 6 (24.0%) 0
IPM 0.91+0.69 (19 2%) 11 (42.3%) 5 (19.2%) 5 (19.2%) 0
CAZ 1.00+0.65 6 (25.0%) 6 (25.0%) 6 (25.0%) 6 (25.0%) 0
CFS 0.77+0.42 5 (20 0%) 14 (56.0%) 4 (16.0%) 2 (8.0%) 0
PIPC 0.74+0.39 (23.1%) 17 (65.4%) 1 (3.8%) 2 (7.7%) 0
(10° CFU/ml)

AZT, aztreonam; IPM, imipenem; CAZ, ceftazidime; CFS, cefsulodin; PIPC, piperacillin.
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Table 2. FIC index distribution between new quinolones and #-lactams against Pseudomonas aeruginosa
FIC index Synergism Additional Indifference Antagonism
mean + SD
Drug s0.5 0.5~1.0 1.0 2.0 2.0<
AZT | CPFX 0.91+0.63 1 (11.1%) 6 (66.7%) 0 2 (22.2%) 0
OFLX 1.03+0.59 1 (11.1%) 3 (33.3%) 3 (33.3%) 2 (22.2%) 0
IPM CPFX 0.52+0.24 4 (40.0%) 5 (50.0%) 1 (10.0%) 0 0
OFLX 0.56%0.16 7 (70.0%) 2 (20.0%) 1 (10.0%) 0 0
CAZ | CPFX 0.38+0.16 7 (87.5%) 1 (12.5%) 0 0 0
OFLX 0.71£0.55 5 (62.5%) 2 (25.0%) 0 1 (12.5%) 0
CFS CPFX 0.53+0.20 3 (33.3%) 6 (66.7%) 0 0 0
OFLX 0.86+0.47 1 (11.1%) 5 (55.6%) 2 (22.2%) 1 (11.1%) 0
PIPC | CPFX 0.82+0.44 1 (10.0%) 7 (70.0%) 1 (10.0%) 1 (10.0%) 0
OFLX 0.71+0.47 4 (40.0%) 5 (50.0%) 0 1 (10.0%) 0
(10° CFU/ml)

AZT, aztreonam; IPM, imipenem; CAZ, ceftazidime; CFS, cefsulodin; PIPC, piperacillin; CPFX, ciprofloxacin;

OFLX, ofloxacin.

Table 3. Clinical efficacy of 1st cure treatment

No. of . .
. Excellent| Good Fair Poor | Efficacy rate
patients
Monotherapy with CPFX
Pneumonia 7 5 2
Chronic bronchitis 40 9 30 1 97.5%
Diffuse panbronchiolitis 6 2 2 1 1
Bronchiectasis with infection 21 11 6 4 81.0%
Pulmonary emphysema with infection 6 6
0Old pulmonary tuberculosis with infection 1 1
Total 81 27 46 6 2 90.1%
Monotherapy with PIPC
Chronic bronchitis 1 1
Old pulmonary tuberculosis with infection 1 1
Total 2 1 1
Combination therapy with CPFX and g-lactam
Pneumonia 1 1
Chronic bronchitis 1 1
Diffuse panbronchiolitis 1 1
Bronchiectasis with infection 1 1
Total 4 4

CPFX, ciprofloxacin; PIPC, piperacillin.
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LERDOMEKIZ82.1%TH > o WMHITIES. aur

eus, B. catarrhalis, H. influenzae & 3 &BRMH%Z L 7z

DXL, P. aeruginosa T\ 42.6%, A. calcoace-

ticus T2 60.0% DM KFIZ 1k % - 7o PIPC B
S@ToaMani: S aureus £ H. influenzae & 1 #
BTETH-7, CPFX & -7 7 7 LEOBARE
Bl 4 BlOEHKE 132H P. aeruginosa T, ® DN 2 ¥
REE N,

2) H27—1icBFIBEKMR

B2 7 — VXRS5 B DMERE % Table 5 27~
Fo fEF 1~3 13 CPFX B 5 TEIEKA 7 1340 &
FHCHRI+ITHolciedd, B2 7—1iZBLT
ERM1BIUV2IRCFS:2#AKSEL, EH3 R
CPFX # 600 mg/day #» & 800 mg/day {Z 4 & L 72,
FER1BLU2132 7 —NVRTERICIIEEKAIC b ME
FAIC ORRLTED S te s, FEH 3 BEL Lo

720 MEF 4 8L U5 13 PIPC MH51c & D YRT+
DTH-IBEBRRAT, CPFXO#EICEY, E
Bl 412 S aureus, H influenzae £ bi§%k L, HHKN
O HEhEYE AN, RS XS aureus itk
L, P aeruginosa i3V L T, MEKSCIZBALY
Eénto

HMKAIC 12, CPFX OMBIMEEIC L D 90.1% 0K
UL EYES N, MEEACY 82.1%REsH
Tro B1 7 —NICTHAMESRBI NI 4 POEL
BWIxLP L b P. aeruginosa TH- e85, ¥XTHY
EYIEENT, ET, W27 — NI THAMEHRNE
AN 4FIh3IFDOELMY P. aeruginosa TH- 1z
2, PEYTHo T, Tibb, SEHAMENE
a8 Hth 7 Blic P. aeruginosa 33 MBI hT=0D
bbb os VAN TH- e L IIBETREZ
ETh3,

Table 4. Bacteriologic effect of 1st cure treatment

No. of Eradicated Strai i
° ‘0 racica Decreased | Persisted | Unknown Tains appeang
strains (Rate) after treatment
Monotherapy with CPFX
S. aureus 6 6
S. epidermidis 1 1
S. pneumoniae 10 9 (90.0%) 1
B. catarrhalis 11 11 (100 %)
H. influenzae 14 14 (100 %)
K. pneumoniae 2 2
E. coli 2 1 1
E. agglomerans 1
P. aeruginosa 15 6 (42.8%) 5 3 1
P. putida 1 1
P. fluorescens 1 1 (100 %)
A. calcoaceticus 5 3 2
Total 68 55 ( 82.1%) 7 5 1 1
Monotherapy with PIPC
S. aureus 1 0 1
H. influenzae 1 0 1
Total 2 0 0 2 0 0
Combination therapy with CPFX and g-lactam
S. aureus 1
P. aeruginosa 4 2 1 1
A. xylosoxidans 1
Total 4 2 1 1 0 2

CPFX, ciprofloxacin; PIPC, piperacillin.
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Table 5. Clinical summary of cases treated with 1st and 2nd cure
Sex Treatment (daily dose X duration)
No. Diagnosis Organism Evaluation
Age 1st cure 2nd cure
P. aeruginosa (++)
| fair
F CPFX : 600 mg x 7
1 Diffu bronchioliti CPFX : 600 mg x 11 N
57 se panbronchiolitis mg CFS: 2gx 7 D l
) good
(=)
P. aeruginosa (10
i good
M | Bronchiectasis with CPFX : 600 mg x 7
2 CPFX : 600 mg X 7 P. ] 10¢
70 | infection ™ Ters: 2gx 7 winos {10 !
i good
(=)
P. aeruginosa (10%)
. | fair
M | Old pulmonary tuberculosis .
3 . CPFX :600 mg X 7|CPFX:800mg X 7| P. aeruginosa (10*) !
73 | with infection
I} fair
P. aeruginosa (10%)
S. aureus (10%), H. influenzae (10*)
M |Old pulmonary tuberculosi PIPC: 2gx 5 : oot
on; rcu :
‘ ¢ puimonary fbErCUioSS | pipc . 2g x 14 & S. aureus (10, H. influenzae (10°) I
66 | with infection CPFX:600mg X 5
i good
(=)
P. aeruginosa (+++4), S. aureus (+++)
! fair
5 | ™ | Chronic bronchiti PIPC: 4gx 1 | Ot VBXU g (+44) I
5 onic bronchitis : o4y CPFX : 600 mg X 14 ) geruginosa
| good
P. geruginosa (+)

CPFX, ciprofloxacin; PIPC, piperacillin; CFS, cefsulodin.

3) Bl

CPFX » & UHBEER ST CEIER £ 12 ZBKRR
BEEORELHCRE 2DILLIHEREE» o7z, B
SHFFE R B FIF 16 (1.02%) WEHWER 2D
770 2O LM T, CPFX&5HAEHICTREHF L
788, #EFILICRESTEE»SIZHELL, Ebo
TEBEZLDTH-o 7,

Imr. * 3

CPFX BN S OEKMNAREIC OV TO
ElDORE X, BIRORSE? LERLTbEE, T
BuboThol, Thbb, TablediZmrmT &5
2, ARBEICBIIZERBIAERETH S H
influenzae 14 ¥k, B. catarrhalis 11 ¥k, S. pneumo-
nige 10 Bk D3 35 ¥kh, S. pneumoniae O 1 BELIS1Z

-
=

TRTDELRBELHEL 2, S. pneumoniae \=xt L T
BREVOTLIIERDLOD, BEROKEGINE =2
—* /70 EDrTH CPFX 04Xk BT 5 K
BREPFECHTI2HOEMEL R TEETH - /2, S
preumoniae WXL TiZR=v ") VHINBWETH first
choice TH D, S. pneumonice DHHBRAETH 3
ZEDBERRBEPE L TR=2—F /0
AL b= ) VHOBRENEE L, k7, RE
DOFFRBBIFEOFBEEABE CHEROBML S I &
s RECHLIEEE L TR, B—ICP. aer
uginosa, =12, SEIOFEH TIE MRSA & S.
aureus D 6 BkHS CPFX B 5T RTHEL - L
iZv 2, HAEIMMEDO MRSA! Y 28 F 2 hidix o
A4 2
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P. aeruginosa =3+ 2 CPFX & -7 7% LH¥ L
OB & B in vitro L1 % & 7 4 18 D ALK
(Table2) Ti3, UAMLHERIRED Sht, SEH
DEEFITIZ, BEds, S aureus X3 285K
KOWTKRNT IS RB oL e, P oaer
uginosa \[C D\ Tid, BHRAGILSDEOD 7o MBI ikt
BTExwbDD, CPFX & -5 7 % LK L DHH
ORBEESHMZE DO CPFX 0E®X % LEH D,
in vitro \Z B} 5 HRIRSHKRIC bR S e,

SEIOHMEKSICB I 2LLM BT 3N T3,
CPFX QBB 567 & Uz CPFX L 8-5 7 5 4
EDHARSHIFC, EWCBIER - MAREBROE
Bz, REXFERATEL, BLHOET, =a—
¥/urHle -7 275 AKIOMTHEFERORE b
RY4lonnzedrs, MEOHBICB T 2ELMC
BRERZWwWEEI NS,

UEOHKEEBERBCL LT E, —a—F /0 HL
B-7 7% LKIDBRAREIZ, ©borDHMEET
MNP E® P. aeruginosa, MRSA B LB EDHBE
DIFRBERFECNL T, RHEREXKEBETHD,
EeMbEL BRSNS, L, SEOKRKIIT
FZeL, CPFX 0B E CHR & L THBMES
B ies, REFEATRFFAOLERER IV E D72
Vo S8, IO RHRABLEL SN SN
THILLFHENEOT, WRERLEDEAEIC
ML CEARZEOMH 2 ERT 2 LESH 2,

X 13

1) WMAER, EIROE, KR #® BRI RE
omttEE, AE59:1015~1017, 1987
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*, HORE, FEMNT, &8 & K =, &
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pattR% % D 3, Chemotherapy 38: 1033~1038,
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MICHIEEXEZBL B/ REBILARE (MIC)
A E &M E 2 2 > T, Chemotherapy 22: 1126~
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AR, b X817 5 REDOKEEDREYR
BE7FVHRE F28, A-lactam MIUAOHE
VERZEBIUSHAREEORR L MO E
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BH R, TWETF, HPEATF, LRCTF, KX
ARHE, &1 %, WEFER, BHURF €74
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Aot 3 2 B2 t+, Chemotherapy 31: 835~841,
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IN VITRO AND CLINICAL STUDIES OF CIPROFLOXACIN IN COMBINATION
WITH g-LACTAMS IN LOWER RESPIRATORY TRACT
INFECTIONS (LRTIs)
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3-1-1 Takeoka, Kiyose, Tokyo 204, Japan
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In vitro antibacterial activitiy of ciprofloxacin (CPFX), in combination with the g-lactams
aztreonam, imipenem, ceftazidime, cefsulodin and piperacillin, against Pseudomonas aeruginosa
isolated from patients with LRTIs was investigated by the checker board titration method. The
clinical efficacy of monotherapy with CPFX or combination therapy with CPFX and g-lactams for
LRTIs was studied in a multicenter trial. In vitro CPFX synergy with g-lactams was demonstrated
in 50.0% to 88.5% of the strains tested, and no antagonism was observed. The clinical efficacy rate
and the bacteriologic eradication rate for CPFX monotherapy were 90.1% and 82.1%, respectively .
CPFX and 8-lactam combination therapy was effective in all patients, although P. aeruginosa was
isolated from 7 of 8 patients.



