88 HAM¥HEEY2EED

NOV. 1995
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FLABARIN L ESHA L7 = 2 RHUEWHE cefluprenam 12 DT, EBERZ & NI BERBYICARET %

T, UToRRE1/:,

L EEERIRET: BERAOME IBREERIKEA T, AR E £ 7 2 2 RIEA ceftazidime
(CAZ), cefuzonam (CZON), ceftizoxime (CZX), cefoperazone (CPZ) X OHiHE 11 % Hest L 72, &
Alidfd £ 7 £ 2R 4 F LB L T7 7 LM B L URBRERICH L TEALHEN 2L,

2. RHEARE: BRIOEE 1BICBWT, AR 1g % 0 7HEEHBELLEZ A, AHFERTER

ICHRE M B 19.1 ug/ml % 326,
4.6 %TH-12,

REEHRILIE 1 ~ 2 BRI 0.87 ug/ml R L, WEHBATERR

3. ERIKBORRES @ nPURASERULAE 10 B (Bhde 7 6, ABtfbBRAe 160, MM 161, SEHSRE 16)) oAk
Al L7z, BRIRZHRIE, FXNS5 B, F 36, Eoh1, HEREE 1B T88.9 BNAEMELRL 7,
BITERIIZ 5695 1 6, 5898 1 Bl 2 32> 72, BRIRRAMERE (3 HFEEkIE %5 1 6], GOT, GPT o _LH A1 4
RO LN, INLDRERL L VERREMBRE S IIARIKR T RI2IER, EELL .,

UENKRELD, AHNIIFRBZELEEICH L ARENECEHTH D L E2 L,
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Cefluprenam (CFLP) i3, = —% A #%kXEemHrBRL
RTEFIEREEEC 77 LB EY» LEBEE S 7S
LRI L TR T 20N HEN AT 2427
= LRESFATERE TH 29,

4-al, CFLP »F R # a3 5 By CTHEBENIRET &
b, MIRZREYAE B E IS 5 BRI E & B2
BRR, BWVERERE L 2O TEFOER L HET 2,

I. %8 8#®% 5

1. BEh

) g H#

HER KRB B IR BE AR B\ T, K FEBRRAR
AMELY) 191 FFic B S N 72 # R (MRSA O & (%
1986 %> & 89 F & TIZBES L7 BIRK) D 5 &, KHERG
fE D E BT 13 ¥ HFE 280 #k : Methicillin-resistant  Sta-
phylococcus aureus (MRSA) 23 #, Methicillin-sensitive
S. aureus (MSSA) 24 ¥, Streptococcus pneumoniae 23
¥k, Enterococcus faecalis 29 ¥, Streptococcus milleri
group 21 ¥k, Moraxella catarvhalis 21 ¥k, Haemophilus
influenzae 18 #k, Escherichia coli 18 #%., Klebsiella

pneumoniae 20 ¥k, Enterobacter cloacae 17 ¥k, Serratia
marcescens 22 %k, Pseudomonas aeruginosa 20 ¥,
Acinetobacter calcoaceticus 24 ¥ki= v, MIC 2000
system (¥4 F+7 v 7%) #Hw2i7a074 3 FR
I TR/ANEBHIEBE (MIC) #BIEL 729,

B & L T3 ceftazidime (CAZ), cefuzonam
(CZON), ceftizoxime (CZX) # & U cefoperazone
(CPZ) %M L 72, ERIsEHIT — MBI A - LTt
CSMHB (cation - supplemented Mueller - Hinton
Broth: Mueller-Hinton broth 1 L+Mg?* 5 ug/L+
Ca** 50 ug/L) %M1z, %72, S pneumoniae i= >
Ti3 CSMHB+3 % LHB (lysed horse blood) % f#H
L, BRI OB S A MERYIZ 50 ug/ml % RS BE &
L THBARICE ) 12 BRI EER L, BREERIZITNT
10°CFU/well iI2% 2 & ) 12 F8% L T1T - 72,

2)  EBk

CFLP k fhoxf# o MIC o range, MICs,, MIC,,
% Table 1iz2/RL 72,

S. aureus 12344 %5 CFLP m#t#i 1713 0.25~1.0 ug/

* T 903-01 PRSI PG IFNT 5 L5 207
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Table 1-1. Comparative in vitro activity of cefluprenam,ceftazidime, cefuzonam ceftizoxime and cefoperazone against clinical isolates

Organism MIC (ug/ml)
(no. tested) range 50% 90%
Staphylococcus aureus(24) cefluprenam 0.25~1.0 0.5 0.5
(MSSA) ceftazidime 4.0~32 8.0 8.0
cefuzonam 0.25~0.5 0.5 0.5
ceftizoxime 0.5~8.0 4.0 8.0
cefoperazone 1.0~8.0 2.0 2.0
Staphylococcus aureus(20) cefluprenam >64.0 >64.0 >64.0
(MRSA) ceftazidime >64.0 >64.0 >64.0
cefuzonam 64.0~>64.0 >64.0 >64.0
ceftizoxime >64.0 >64.0 >64.0
cefoperazone 4.0~>64.0 >64.0 >64.0
Streptococcus pneumoniae(23) cefluprenam <0.016~0.25 <0.016 0.25
ceftazidime 0.031~8.0 0.125 8.0
cefuzonam <0.016~0.5 <0.016 0.25
ceftizoxime 0.025~1.0 0.063 8.0
cefoperazone <0.016~2.0 0.063 2.0
Streptococcus milleri group(21) cefluprenam <0.016~0.125 <0.016 0.125
ceftazidime <0.016~2.0 0.125 2.0
cefuzonam <0.016~0.125 <0.016 0.125
ceftizoxime <0.016~0.5 0.125 0.5
cefoperazone <0.016~1.0 0.25 0.5
Enterococcus faecalis(24) cefluprenam 0.5~4.0 2.0 4.0
ceftazidime 32.0~>64.0 >64.0 >64.0
cefuzonam 2.0~64.0 8.0 64.0
ceftizoxime 4.0~>64.0 >64.0 >64.0
cefoperazone 16.0~64.0 32.0 64.0
Haemophilus influenzae(18) cefluprenam <0.016~0.031 <0.016 0.031
ceftazidime 0.031~0.0125 0.063 0.125
cefuzonam <0.016 <0.016 <0.016
ceftizoxime <0.016 <0.016 <0.016
cefoperazone <0.016~0.063 <0.016 0.063
Moraxella catarrhalis(20) cefluprenam <0.031~1.0 0.25 0.5
ceftazidime <0.031~0.125 <0.031 0.125
cefuzonam <0.031~1.0 0.5 1.0
ceftizoxime <0.031~0.5 0.125 0.5
cefoperazone 0.25~4.0 1.0 2.0
Escherichia coli(22) cefluprenam <0.031 <0.031 <0.031
ceftazidime <0.031~0.125 0.125 0.125
cefuzonam <0.031~0.125 0.063 0.125
ceftizoxime 0.025~0.05 <0.031 0.063
cefoperazone 0.063~2.0 0.125 1.0
Klebsiella pneumoniae(25) cefluprenam <0.031~0.25 <0.031 0.063
ceftazidime 0.125~64.0 0.125 1.0
cefuzonam 0.063~32.0 0.063 1.0
ceftizoxime <0.031~64.0 <0.031 0.125
cefoperazone 0.125~64.0 0.25 4.0
Enterobacter cloacae(22) cefluprenam <0.031~2.0 0.25 2.0
ceftazidime 0.125~>64.0 1.0 >64.0
cefuzonam <0.031~>64.0 1.0 >64.0
ceftizoxime <0.031~>64.0 1.0 >64.0
cefoperazone 0.063~>64.0 2.0 >64.0
Serratia marcescens(23) cefluprenam <0.031~>64.0 0.125 0.5
ceftazidime 0.063~4.0 0.25 0.5
cefuzonam 0.063~4.0 0.25 1.0
ceftizoxime <0.031~64.0 0.125 20
cefoperazone 0.063~32.0 2.0 8.0
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Table 1-2. Comparative i vitro activity of cefluprenam,ceftazidime, cefuzonam ceftizoxime and cefoperazone against clinical isolates

Organism MIC (ug/ml)
(no. tested) range 50% 90%
Pseudomonas aeruginosa(27) cefluprenam 0.5~32.0 4.0 32.0
ceftazidime 1.0~64.0 2.0 32.0
cefuzonam 2.0~>64.0 32.0 >64.0
ceftizoxime 4.0~>64.0 64.0 >64.0
cefoperazone 1.0~>64.0 8.0 >64.0
Acinetobacter calcoaceticus(25) cefluprenam 0.25~32.0 1.0 32.0
ceftazidime 1.0~32.0 4.0 16.0
cefuzonam 4.0~>64.0 16.0 64.0
ceftizoxime 1.0~>64.0 4.0 >64.0
cefoperazone 4.0~>64.0 32.0 >64.0

ml #/rL, CAZ % CZX, CPZ X W#&#hn, CZON & (3T
RFOMEH 2R L 72,

MRSA i2xt9 5 CFLP DHE /113 >64.0 ug/ml %
AL, MOEAEERENIZIZEA LRD L 12,

S. pneumoniae i~ x+3 5 CFLP o> MIC 13 <0.016~
0.25 ug/ml #7R L, D7 L L 4B LV ENIHE
NERL,

E. faecalis iz %% % CFLP & MIC i3 0.5~4.0 ug/
ml T 4 BH L NV ENWEHERL

S. milleri group I2*+9 % CFLP o MIC 13 <0.016~
0.125 ug/ml & CAZ, CZX, CPZ L WEN T\ %7,
CZON #*d » & L3 WHE N 2R L 72,

H. influenzae \= %+ 3 % CFLP » MIC i2 <0.016~
0.031 ug/ml & CZON R CZX £t W43 L 0D, CAZ %
CPZ L WENWEHZRL 1,

M. (B.) catarrhalis i= %3 % CFLP o MIC i1 <0.031
~1.0ug/ml TCAZRCZX £ W45 L, CZON,
CPZ kN oENHBEHERL 72,

E. coli izx4¥ 5 CFLP O#HHE /113 <0.031 ug/ml &
Lol dENLTENEZRL 72,

K. pneumoniae \= %3 5 CFLP o MIC i <0.031~
0.25 ug/ml EZRLBENLTEHERL 7,

S. marcescens i2 %+ 5 CFLP &) MIC 12 <0.031~>
64.0 ug/ml T2 BROWHHEKR 2 328 5 L D) MICy, i BE
LTIECAZLEIL T, Al DB HEH 2R 72,

E. cloacae iz %t 3 % CFLP o MIC i <0.031~2.0
wug/ml EMHERERT 2MB L VENLTEHE2RL
72,

P. aeruginosa i34 % CFLP »#{# 13 0.5~32.0
pg/ml & CAZ X (3IZF% T, Mo 3# & NBNLIRE
hERLIZ,

A.  calcoaceticus \= 34§ % CFLP @ MIC I3 0.25~
32.0 ug/ml THMERRD S BREBRC L H & VBN 751
BhzxwL1,

2. MHBEE & UKD BE

1) HEFHH

RiEE 16 (43, B IcFHAl1g % 30 7HEAH
BoEL, AEKTHBLUC1IERED> S 1EHEIC 8K
M CRMZHEATL, RERHNCSE®RTHELD 8RR
¥ CHREFERIER, INS5MEPE L UBRFOR
Kl % HPLC 2 v CRIEL 72,

2)  HIEBE

Fig. LiIcsRL72 &k 9 ic, XELPBREIZSFHKRTER
N 19.1 ug/ml THRFEETIX 1.7 ug/ml DBEEZRL
7o WEERPIBEIZ O~ 1KEE T0.87 ug/mlot—7
#RL, BMEBITRIIL.6%TH-o72, 5~6EHBN
VESRIBEEIL 0.19 ug/ml 2IRL 72,

I. B8 R # #% &

1. MNREFE

1) NRER

FERKFE—NREESL L CBEBRICB V- TAKRA
BTHEBRSMORRE #1535 N7 IR 2RI 16 Blic A
BEERL, ZOBRKMSE, MEFHMES L el
ERETL 2, ERIOWFRIZ, Btk 76, FuiesE 15,
R 16, REXILRE 1BITH - 72, MEBIE Bk 8 F,

(ug/ml) 1 g, 60 min, d.i.
E 0.8
2L 0.6
5 0.4
é 0.2+
0 T T L T T T
20
1 Case no. 8
43 y.0., M. 83,5 kg
Pyothorax
T A
>
2 104
9]
o
&
0 T T T T T T
1 2 3 4 5 6
Time (h)
Fig. 1. Sputum and serum levels of

cefluprenam.
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2B TEMIZ 225 IR TH - 72,

2) H&b58, #5FHE HEHHE

A& 10 1.0g, 108 2M0%AFEAEK 100 ml i E#
LT304hT TRmiEL 72, R5HMIZ4E25 18
A TRIEE5EIZ6.0g2536.0g THh- 72,

3) EEREIRHE

PR R D HEIZER DR, EOHB IR A S
o EEEK, Kin, BMmEE(GFSERk#E%), CRP, Mk
EZ O RERNG, W X BArR, BRPSEEOE LS
D LRARICESR), AR, OXER), EMO 4 ERIEICH
EL 7,

4) BMER B & VERRREMEEE OES

AERGRHO BREAER, BRRREMBNLE 2 K5t
L7,

2. H M

1) BERZIERB & B EHRhR

10 EEBIDERRFIR B £ B FH95FE % Table 2 i
w7z, 10609, ZERS5H), Bxh3 6, Eahl1Hl, HE

e 1 B THXE 88.9 % Lili R T NEHKTH - 72,

HEFENRNR TIE, BREERETE 72361 T P. aer-
uginosa H* 3 ¥R BE X 1, 2 BRATIH R X L7z (Table
2)

3. EIEA

HER - N LEIERIZ, FE LB & 1HNICEE
H LN, BKREMEREEI 1 TGOT, GPT D Lk
5, 1PN BBk % 2 58 72, BIfEH, BRRRREER
FEOEGNZ, TNCERET—EETH ) EBUE TUEEL
7z (Table 3),

o. == =

B, BECORBER»HBL TE), BRKREIZEY
THEROBRIRICHT Z 07 5, —fic, MEHOH
THREIEANERS BRIRFMIC L 2Rt ma L)
B-lactam RHEA AL » & LERABOENTEKE - F
25, 1970 FR L D BEHEENHML 72 7 7 LEMEME
REYLE (T, 1980 FICHIEL 72 CAZ 2K ET B8 3
AL 7 2 2BICE VHEL2RKE, 77 2BHEEOR

Table 2. Clinical and bacteriological effect of cefluprenam

.. Dose Evaluati
Case Clinical B.T. valuation ide eff
> Age Sex BW. . mea’ | (days) | Isolated organism (¢) |WBC| CRP | ESR | Chest X-P Side effect
no. iagnosis Total C) bact. clinical Remarks
1gx2 P. aeruginosa 10* 37.3 | 6,600 13.99 73 GOT
1 | 61. M. 52.0 | Pneumonia (18) | | ! ! ! improved | eradicated | excellent GPT
36 (—) 35.8 | 5200| 0.23 6
1gx2 NF 39.8 [14,700| 11.6 31
2 | 64. M. 68.0 | Pneumonia (3) 1 ! i l i no change | unknown poor (—)
6 NF 39.4 [12,200| 14.7 33
1gx2 NF 39.2 [{13,100| 14.6 70
3 | 42. F. 52.0 | Pneumonia (11) 1) ! | | ! improved | unknown excellent (—)
22 NF 36.6 | 7,200 0.2 42
1gx2 P. aeruginosa 37.2 |11,900| 12.8 65
4 | 55. M. 65.0 | Pneumonia (11) 1 [ ! l improved | eradicated good Eruption
20 NF 36.6 | 9,200 8.0 47
lgx2 NF 37.4 |11,400| 1542 | 113
5 | 67. M. 62.0 | Pneumonia (10) ! | | ! improved unknown excellent Headache
20 NF 36.4 | 7,100 0.15 47
1gx2 NF 38.6 | 8,100| 13.9 102
6 | 71. M. 51.3 | Pneumonia (8) | i ‘. | 1 improved unknown excellent (—)
14 NF 36.0 | 7,300| 1.02 76
1gx2 NF 38.5 18,500 14.4 70
7 |59. M. 43.0 | Lung abscess | (14) | ! ! | ! improved | unknown good (—)
28 NF 36.5 | 9,500 2.80 63
1gx2 NF | 37.2 112,500 6.40 | 105
8 | 43. M. 83.5 | Pyothorax (15) ! ! | ! 1 improved | unknown | excellent (=)
30 NF 36.0 | 8,100| 0.82 60
. lgx2 P. aeruginosa 10° 37.0 | 7,600] 5.85 52
Excerbation of]| . , ‘ . . -
9 | 61. M. 395 b hiectasi (7) | ! | ! ! no change | persisted good Eosinophilia
ronemectasis) 4 | P aeruginosa 10° | 362 | 5100 115| 35
M | 1gx2 NF 40.0 | 8,300| 16.5 70
10 | 22. F. 470 yeop asr.na (4) ! | l | | no change | unknown unknown (—)
preumonia 6 NF 39.4 | 93000147 | 88

NF: normal flora
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Table 3. Clinical laboratory test before and after administration of cefluprenam
Hb RBC Platelet WBC S-GOT S-GPT ALP BUN Eosinophilic
Case | (g/al) (10'/mm*) | (10*/mm?) (/mm?) (IU/L) (IU-L) (IU) (mg/d!) cell(%)
e before| after |before| after |before| after |before| after |before| after |before| after |before| after |before| after |before| after
1 18.7 | 155 | 587 486 | 159 | 25.1 | 6,600| 5500 60 124 93 198 203 231 8 9 1 2
2 13.9 | 134 | 492 494 | 195 | 19.3 |14,700 | 11,900 | 13 23 10 19 134 131 176 10 1 3
3 147 | 122 | 488 428 | 354 | 453 |13,100| 7,200| 15 18 14 21 149 134 73| 12 0 2
4 142 | 121 | 472 405 | 423 | 284 [11,900| 9,200 22 12 31 6 338 292 16 4.8 0 10
5 13.2 | 133 | 432 429 | 399 | 485 [11,400| 7,100 59 24 77 59 354 235 14 14 0 1
6 122 | 122 | 377 378 | 20.8 | 52.7 | 8100| 7,300 46 29 44 44 155 174 21 13 — 1
7 8.8 10.7 281 339 43.5 52.5 [18,500| 9,500 | 57 17 89 12 — 216 11 6 3
8 119 | 122 | 412 436 | 36.5 | 421 [12,500| 8100 14 12 33 22 173 170 10 9 0 4
9 124 | 117 | 412 391 | 242 | 27.7 | 7,600| 5100 11 10 8 8 185 169 9 8 1 11
10 152 | 129 | 463 | 391 186 | 194 | 8300| 9,300 27 26 9 10 76 61 135 4 2 4

KHERRETH S S. aureus (X T 2HEFEHAMET L
72728 S. aureus BEDTENMHTAE L %> T2, F 72,
E. faecalis X° E. cloacae, A. calcoaceticus |3t T+ 7
L LR S CIIFCBE N 2R, BEAEPIR SRS
RHMAEREEORLAEE L TEETH S P, aer
uginosa \ZM T AHMN A AT HHERL L v, Z0
728, BBEDL7 x LEIHD T OHHEEE % OB L
TLECHEN 2 AT 2MEROBEEI»PEFIN T3,

CFLP 277 LbptEtl, Bt Icxt L CREERE A E
ARZ PN EBARENEETEH L EFHAL7 2 4
FHERTH 5,

Fzid, ERIRSBERRICX T 2 ARROIE N OB & R
HHERTH B+ 7 = 5D CAZ,CZON, CZX, CPZ
LB L7, 77 4B E TR S prneumoniae, S.
aureus, S. milleri group IZ%19 5 A#F|D MIC,, 13 % 11
Z10.25 ug/ml, 0.5 ug/ml, 0.125 xg/ml T CZON &
FFEOENTTENTH 72, F72, E. faecalis 125+
BARKND MICe 12 4.0 ug/ml & 4 5 X LW %
w7z, LA L, MRSA 2343 258 N3350 - 72, 7
ZLoBEHEHICHL TIZ, M(B)
pneumoniae, E. coli, E. cloacae, S. marcescens, A.
calcoaceticus THFN DL - & LENHENERL 72,
#¥ 12 cephalospolinase # £ & it % 8 »° % v E.
cloacae R A. calcoaceticus |2 %4 L THRFNIIBEFED + 7
T LFRIDOH THRAHEN A HT 24805, 72,
H. influenzae, Proteus mirabilis, P. aeruginosa \= %t
LB LR T NEREN Th - 72, AFNTE 3 4L
€7 2 LEID L BN 53T S, aureus oMo
MR G AE DKM e R I 3 L CHEN 3T 1 %
AT T, B TEMTIR SR YLE X B LRYE 0
REM LR RE TS DX 7 2 LFID % < HidhHiig )
ERE % Pooaeruginosa % GUMOEIZ LN A A
THHEATH D,

catarrhalis, K.

FEEOREEER NS LMNBEN D 5 BB &I
B A2AK1.0g #3300 8@meEL - Enmams
BEIZ19.1ug/ml T, BWRFIBEIZOO~1KHMET
0.87 ug/ml L E— 7 %R, D+ 7 = 2RGER LIT
I ZERR G A TH » 72,

10 ) IR 23R sE 9 Bl D ERARRRETH] (15113 < 4
377 XRTHRIN) 2B\, Ex56), A% 3H,
ER 1Bl TENEME (88.9%) 2R 72, MBEFHR
ETIXRREDOHAL 72 361 & L P. aeruginosa T 2 ¥k
HUESH, 1BRIITETH 7255, 3B LEERRIRIZA
BHTh -7z, BIVERIIRE L EFEY S 1B, BERRAEE
NDEHEIT GOT, GPT » LA » 16, 1FEEkIEZH 15
Boren, PIRET—BN LR THY, EBUETH
ELEFTHETNERTH - 72,

U bopisn 6, ARNIIFIRIFEETEIC B 2 EHE
7 2 LRIEWEE L TEREDE VKR TH B L H
ZbNnrz, R, JREEAE A O MR IRk 2%
BHEICH L THHF SN 2EA &% 25,

X ik
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Basic and clinical studies on cefluprenam in respiratory infections
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Hazime Ohshiro, Jun Inadome, Atsushi Saito

\ First Department of Internal Medicine, Faculty of Medicine, University of the Ryukyus
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Nobuchika Kusano, Isamu Nakasone, Yoshiko Furgen, Shinkou Taira, Seitestu Hokama
Central Clinical Laboratory, university of the Ryukyus Hospital
Katsuyoshi Shimozi, Hiroshi Yogi
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We performed basic and clinical studies on cefluprenam (CFLP), a new cephalosporin antibiotic, and
following results were obtained.

1. Antimicrobial activity :

The minimum inhibitory concentrations (MIC) of CFLP against a total of clinically isolated strains of
species were measured and compared with those of four cephalosporin (ceftazidime, cefuzonam, ceftizoxime,
cefoperazone) using the MIC-2000 System (Dynatech Laboratories). CFLP showed stronger bactericidal
activity than other four cephalosporin antibiotics against gram-positive bacteria and gram-negative bacte-
ria. CFLP had wide bactericidal activity against these clinically isolated strains except methicillin-resis-
tant Staphylococcus aureus.

2. 1g of CFLP was drip infused for 30 minutes with pyothorax to measure its serum and sputum levels
by bioassay. Peak serum level was 19.1ug/ml at the end of drip infusion. Peak sputum level was 0.87ug/
ml at 1—2 h after infusion.

3. Clinical study results:

CFLP was given ten patients (pneumonia 7, lung abscess 1, pyothorax 1, bronchiectasis 1) with respiratory
infection. The overall efficacy rate was 88.9% (excellent 5, good 3, no change 1, unevaluable 1). Adverse
reactions were noted in two patients (Eruption and headache). Mild and trantient elevation in GOT-GPT, and
eosinophilia were observed in two patients.

From the above results, we consider that CFLP to be useful antibiotics for the treatment of bacterial
respiratory tract infection.



