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v 7 = L FREHE| FK037 OFFRERHK 6 BREICX T 5 HLE /I % ceftazidime (CAZ), cefpiro-
me(CPR), flomoxef(FMOX) & LLERRET L, MRRERESE N T 2 BRIRN 217> T, %
DRI BT %2 EZE L 72, Methicillin-susceptible Staphylococcus aureus (MSSA) & methi-
cillin-resistant S. aureus (MRSA) X3 2 AFIOHIESIE CPR, FMOX & iZiZ[RE%F T CAZ
XD 4~1615EH, £E D MIC 564 ug/ml LA ED MRSA 372 9> 72, Escherichia coli,
Klebsiella pneumoniae, Enterobacter cloacae, Serratia marcescens \ZXt U TIZCPR & 1Z1&
E%7T, CAZ X0V ENTEY, FMOX & & K. pneumoniae TH-> T3 DD, o 3 FHE
TIEN T2, Pseudomonas aeruginosa W2xF L Tik CAZ ® CPR & ZIZR% T FMOX &
N 32~64 fEEN T2, Bz 136, B 14, BHEKERPEIGCEFREZ1IHLI~4 g 7
2, 6~15 AfIRS L, FEEBRMEAZA L HBEL /- 1 Bl 2BV - BRENR IERN 9 B, EZI8
THERE100%T H o1, BER/IICDBE S N7z Streptococcus pneumoniae 4 ¥, Moraxella
catarrhalis 1%, Haemophilus influenzae 2 ¥kt 7 RIZFFIRS 2 & D HR0HEERL 72, &l
ERIZ 1B ED SN, y-GTP LR L AR 2 & 1 FlICFED Tz, LLE L D, FK037 I3FF
BABRBRECH L CERZEREE L o,
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VD4R, THRRIBECT S/ F 7V —NVEEXA MFUA
I/ERRELLEHAY Y c ARTEMETH 52, FH
77 LBM%E» S 7 ARMEEE TRILVLIIEA N b
7 L% F LY, & E % O methicillin-resistant Sta-
phylococcus aureus (MRSA) WXL TBFED -7 7 % A
RUAEMELIVBEORENER T LRI, EEOB-
lactamase IZ b EETH 5, LENB23589, [n vivo B
VT ENTBRIEEZIR MR S hsme0, BT oERE
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MIC 2000 ¥ X 7 4 (Dynatech Laboratories Inc.)
PRV LMERESREC LY FK037, ceftazidime
(CAZ), cefpirome(CPR) & U flomoxef (FMOX) @
MIC % #IE L1z, M RIZ Y HFEAHER & IlEEE
REEIC BT 1991 £ 11 B~1992 £ 12 A & T
b & 5> B & #L 72 methicillin - susceptible S. aureus
(MSSA), MRSA, Escherichia coli, Klebsiella
pneumoniae, Serratia marcescens, Pseudomonas
aeruginosa D% 20 £k & Enterobacter cloacae 18 %D
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H138k%kTH 5, BFEHIOEHAERRT % Mueller-
Hinton broth(MHB, Difco) Z A\ T{EKL, E¥ R
FLDT 4 ARVH—2E b~ 707 — NIEHE
2 0.1ml §¥29E L2, — 4, EEDOHK%E MHB T
37°C, 20 BERSsEE L, 20 10 fEHERBEE S X T LD
4/ Fab—F—IZEDET2NIZ0.0015m]l T D8
BL7, COBEOEERERILS 7 LABGEKRE T 10°
CFU/ml, 7' 5 AeMRE T 10°CFU/ml & 7% %, B
BRE% 37°C T 20 BRI EL, &V 2 VAORBENA
RENCEIE L TRZEEHIE LT,
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Table 1 WZ/RL 7, MSSA i2xf$ 2 FK037 OHEH

12 FMOX & CPR @ 1/2 Th 545, CAZ &V 4 f&5
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El& D 4~16f&58» 572, E. coli, E. cloacae RV S.
marcescens XXt 9 % FK037 O#HE /71& CPR L i@
BZTHYH, FMOX ® CAZ & b 2 ~64 f&@» o7z,
K. pneumoniae W23t 4 % FK037 D HLE 77 1& FMOX
EVE30D, MD2E LY 2~ 4{FE»r o7, P
aeruginosa \2X33 %5 FK037 OHE /11, CAZ ® CRP
LIZIZEIETH Y, FMOX £ 16 E#id > 72,
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3) EIfEA

BIER L EERREBEORELF 2R L7z, EIfEA
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Table 1. MIC ranges, MICs, and MIC,, of FK037, ceftazidime, cefpirome and flomoxef against 20 strains each of seven

different species

Speci MIC (xg/ml)
pecies Agent:
gens Range MICs, MIC,,
Methicillin-susceptible FK037 0.5 ~ 2 1 2
Staphylococcus aureus ceftazidime 4 ~ 8 8 8
cefpirome 0.25 ~ 4 1 1
flomoxef 0.5 ~ 1 1 1
Methicillin-resistant FK037 0.5 ~ 32 8 16
Staphylococcus aureus ceftazidime 4 ~>128 64 >128
cefpirome 0.25 ~ 64 8 64
flomoxef 0.5 ~ 64 16 64
Escherichia coli FKO037 =0.063~ 0.125 =0.063 =0.063
ceftazidime <0.063~ 1 <0.063 0.25
cefpirome <0.063~ 0.125 <0.063 <0.063
flomoxef =0.063~ 1 =0.063 0.25
Klebsiella pneumoniae FK037 <0.063~ 0.125 =0.063 0.125
ceftazidime =0.063~ 0.5 <0.063 0.25
cefpirome <0.063~ 0.5 <0.063 0.25
flomoxef <0.063~ 0.25 <0.063 <0.063
Enterobacter cloacae* FK037 =0.063~ 2 0.125 1
ceftazidime =0.063~ 8 0.25 4
cefpirome <0.063~ 2 0.125 1
flomoxef 0.25 ~ 128 8 64
Serratia marcescens FK037 =0.063~ 32 =0.063 2
ceftazidime <0.063~ 8 0.25 2
cefpirome <0.063~ 16 <0.063 4
flomoxef 0.5 ~>128 32 128
Pseudomonas aeruginosa FKO037 0.125~ 16 2 8
ceftazidime 0.5 ~ 16 1 4
cefpirome 0.25 ~ 32 2 8
flomoxef 4 ~>128 128 >128

% Enterobacter cloacae ; 18 strains

%,

FLE S OEBMLREIT TR, BB N VKRBT
B2ERE|OHESIZ CPR® FMOX £ RIZE TH 3 23,
CAZ &V 4~161558 <, FFWC MRSA i xf L T 64
ug/mlUAEDOMIC 2 RTHEDO LW I EBRES L
72 EIREDHI R IZELICE & LT vr 523589 33, KERDEE
ROBIE TH 1 MRSA 25BE N FIE BB IE D &K
DRRE & x> T 519 BTE, RKIOEKNE A
sz 25 ThHh3, BRHERD E. coli, E.
cloacae, S. marcescens WXt 5 XEIDOHE S X CPR

EFA%T, FMOX® CAZ XV #Eh, %7, P aeru-

ginosa \=xf L T X CPR ® CAZ & A% T FMOX &
DERTV, Tbb, 28 HEIZ CPR i
RRZEHLETENRTEY, B MRSA IIX ¥ 2 KAl
DENMEHCEROERAELHFHE2 b D LR
bihiz,

FLED DR R TIZ, AR, ESRIE T
D IREFE S ERSEEAEICN L TAFE 1 Hl1~4 g
B2 DBTHRES L THRSHEERET L. Z DR,
ENTERDENE SN, 100% & W > BHENEF O
2o LtnL, BRERFOEHFETIE, 1H1 g DER
S&fIT261/68 (33.3%), 2 gnhEERSHIT
3B/ 661 (50%), 4 g DERSERITIX 46/5 B
B0%) &, BREEIFILEVEDNENASNLI LD
5, BENBERBEEOR N T 2 ERAEISEHFSH
b, FIRBRITI, AU TENENE D o 2H,
BHRICBL T HENBERDRELA S NIz, BRE
EHEIN D SR O AFI DR GIC& D eEBHEEL T
Wiz, S ERRET L7z 18 iz Bv TERAIENEM IZ £ <
ROONT, BERERBEORELEBE TH-o L, &
EEF OB To, FEOBIEMAFREIDIEMFE
ENNRBTOE 7 2 AREHOFTRLEV1.2%E
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Table 2. Therapeutic effects of FK037 on respiratory tract infection
Agel(yrs) Diagnosis Daily dose Clinical response (before/after) Clinical | Adverse
No. | Sex — X duration Isolated MIC | Fever | ESR | CRP | WBC | .ffect | reaction
B.W. | Underlying disease | (Total dose) | organism | (ug/ml)| (C) | (mm/h)| (mg/dl) | (/mm?)
72 pneumonia 0.5gx2/day N.F. 38.5 69 21.6 | 12,500
I F X14days frrormrsserensoprrmeseopen s s s g oo oo excellent | —
43kg (=) (13.5g) N.F. 36.6 68 0.2 5,700
60 pneumonia 0.5gx2/day | not tested 37.7 78 12.4 8,600
2" F e L R RRRRRERE] RESAbiil Sl Al R excellent | ——
40kg bronchial asthma (13.5¢) 36.1 64 0.4 4,500
70 pneumonia 1.0gx2/day |S. pneumoniae 37.8 78 19.0 | 10,000
32 F X 8days prorertorirtorespessessssspesecsccespessssssspessessooofonooseons excellent —_—
43kg (=) (14g) N.F. 36.6 46 0.5 2,800
48 pneumonia 1.0gx2/day |S. pneumoniae| 0.031 | 39.7 125 20.7 9,600
4n M K R ! EELECRARA] RRARCAREE) REEb bt A excellent | y-GTP 1
53kg (=) (26g) N.F. 36.8 54 0.2 3,800
65 pneumonia 1.0gX2/day |S. pneumoniae| 0.25 37.4 37 21.9 | 16,400 1
5P M old-cerebral Dl LT I R R Rl RERS R RERL AR excellent |  —
53kg | infarction, BPH 27g) NF. %7 | 3% | 0.3 | 9,000
67 pneumonia 2.0gx2/day NF. 38.6 8| 117 | 9,700
62 F A L S S e EEREEEEE] EECESEER] RS bt excellent | WBC!
51.2kg (=) (26g) N.F. 36.0 43 0.5 1,700
59 pneumonia 2.0gx2/day | not tested 38.6 50 13.1 | 11,100
7 M R ) R R e EEEEEEEEE] EELCEEEEE] EECERESER SARESRiid Rhk iy excellent —
— bronchial asthma (28g) 36.6 - 0.2 5,200
42 pneumonia 2.0gx2/day | H. influenzae | <0.016 | 37.3 66 13.2 9,200
8" F X 8days froreroreresmenepreenenesnpen oo e excellent | —
49kg bronchial asthma (30g) N.F. 35.6 25 0.2 4,300
59 pneumonia 0.5gx2/day N.F. 37.1 78 11.2 6,900
92 F P N I R LR Ehs EECEERERE) SEOCRAARS RERLEAERA RERLAEN SR good —
61.2kg | diabetes mellitus (7 N.F. 37.0 53 0.3 5,500
67 pneumonia 0.5gx2/day N.F. 38.7 64 5.8 | 10,100
102 M pneumoconiosis X 8days frororoorireroensfrroenesspenressnpenso s good —
55kg bronchiectasis (8g) N.F. 36.6 45 0.2 9,700
42 AL 0.5g X 2/day NF. 36.6 43 4+ | 12,100
e Mo falcohphc Ii‘ée[l“b X15days  froeeeeeeeeeeeeebeeennnnnn s nennn b b good —
ystunction, old-Thbc, —
33kg bronchiectasis (l4g) NF. 3.4 s 5,800
70 pneumonia 2.0gx2/day N.F. 39.7 40 11.7 6,400
122 F D R e e B e e good —
42.5kg bronchiectasis (54g) NF. 36.6 31 0.1 3,900
49 pyothorax 1.0g % 2/day N.F. 37.6 121 6+ 18,000
13" M X1ddays [rooerermmmmmeesfesemesespeseooespeneo oo good —
75kg (=) (27g) 36.8 10 + 9,600
72 bronchiectasis 2.0gx2/day | H. influenzae | 0.78 38.0 123 7.6 7,100
14» F +infection X Tdays [rrrrrmmmmmmmmmm oo b e excellent _—
42kg | iron deficiency anemia (26g) NF. 36.4 98 0.3 2,500
79 | bronchiectasis | 0.5gx2/day N.F. 38.0 71 16.6 4,600
15| M tinfection | xT14days |-----e-eoeeemmeepeeeee e b b good —
40kg old-Tbc (14g) N.F. 36.2 31 0.3 3,900
72 chronic bronchitis | 1.0g*2/day |S. pneumoniae 37.2 52 11.0 8,200
16¥ M e L e ] B B B R good —
41kg (=) (@7g) N.F. 36.5 39 0.9 | 6,400
76 chronic bronchitis | 1.0gX2/day | M. catarrhalis | 3.13 38.4 45 13.0 | 13,000
17| M ] i T S good —
46kg (-) (28g) N.F. 3.9 28 0.3 | 6,000
76 | eosinophilic .| 0.5gx2/day NF. 38.0 82 9.7 | 5,200 | excluded
182 M pneumonia X 6days [rooeorommmemme bbb e from —_—
56kg (—) (55g) N.F. 38.0 102 13.8 5,400 |evaluation

B.W. ! body weight, Tbc : tuberculosis, N.F
1) patients in early phase II study'?

2) patients in dose-finding study'®

3) patients in late phase II study'”

. “normal flora, BPH : benign prostatic hypertrophy
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Table 3. Clinical efficacy of FK037 on respiratory tract infections
. . Number of Clinical effect
Diagnosis -
cases excellent good fair poor
Total 17 9 8 0 0
Pneumonia 12 8 4
Pyothorax 1 1
Brochiectasis+infection 2 1 1
Chronic bronchitis 2 2
Table 4. Clinical efficacy of FK037 classified by daily dose
Daily dose Number of Clinical effect
(g X times/day) cases excellent good fair poor
Total 17 9 8 0 0
0.5g X 2 6 2 4
1.0gx 2 6 3 3
2.0gx 2 5 4 1
Table 5. Bacteriological effects of FK037
Organism isolated Number of Bacteriological effect
& strains eliminated | diminished | unchanged
Total 7 7 0 0
Streptococcus pneumoniae 4 4
Moraxella catarrhalis 1 1
Haemophilus influenzae 2 2
Table 6-1. Laboratory findings before and after administration of FK037
Age(yr) Laboratory findings (before/after)
No. Sex RBC Hb Plts. WBC |Eosino.| GOT GPT ALP BUN S-Cr
B.W. (X10*/mm?)| (g/dl) {(X10*/mm?®)| (/mm?) (%) (Iu/n (Iu/ (Iu/n (mg/dl) | (mg/dl)
7{? 426 13.5 21.7 12,500 0.1 18 11 163 19 0.9
1 | F bt s A S TR e e L
43kg 430 13.7 38.1 5,700 2.6 17 17 197 28 0.7
) 5}9 384 12.2 26.6 8,600 0 13 8 170 11 0.9
40kg 412 13.3 40.0 4,500 2.0 18 11 177 23 0.9
3 7}9 406 13.2 20.1 10,000 0.6 19 17 232 14 0.6
43kg 386 11.5 24.8 2,800 2.7 14 11 184 17 0.6
ﬁ 414 13.6 20.4 9,600 0.2 15 11 178 12 1.1
S Y (I i S e B ] L CEEEEEEE R SRR EEEEE R R SRR
53kg 433 14.4 56.2 3,800 1.8 14 11 213 18 1.1
s ii 448 13.7 20.3 16,400 0.4 16 10 254 21 1.1
53kg 492 14.8 3.1 9,000 1.4 31 34 352 18 1.0
6 GP? 349 11.6 15.2 9,700 0 30 25 224 19 0.8
51.2kg 316 10.1 18.3 1,700 3.5 29 14 153 N.T N.T.

B.W. : body weight, Underline : abnormal value, N.T.: not tested
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Table 6-2. Laboratory findings before and after administration of FK037

Agelyr) Laboratory findings (before/after)
No. Sex RBC Hb Plts. WBC |Eosino.| GOT GPT ALP BUN S-Cr
B.W. (X104/mm?)| (g/dl) [(X10*/mm?)| (/mm?) (%) (1u/1) (Iu/1) (1u/1) (mg/dl) | (mg/dl)
59 467 13.8 22.1 11,100 | 1.0 17 6 155 12 1.0
7 ) S T T L L B e e
— 437 13.1 36.1 5,200 8.6 13 6 132 12 1.0
42 472 12.2 39.3 9,200 | 0.8 12 10 203 10 0.7
8 F ---------------------------------------------------------------------------------------------- B R el St R,
49kg 422 11.0 40.7 4,300 7.3 15 17 160 10 0.6
59 422 12.1 24.9 6,900 2.8 16 18 182 12 0.9
9 F .......................................................................................................................
61.2kg 432 12.8 32.6 5,500 | 6.0 16 9 169 12 0.9
Ifi/’li 485 10.3 38.9 10,100 0 16 6 255 7 1.0
]O .........................................................................................................................
55kg 473 10.1 49.8 9,700 0 19 12 246 15 0.9
I 4}? 456 16.0 41.1 12,100 0.5 16 15 291 10 0.8
53kg 468 15.7 26.7 6,800 5.5 22 32 169 10 0.9
12 7}? 396 11.2 13.4 6,400 0 23 9 140 17 1.0
42 .5kg 366 10.2 30.2 3,900 2.8 23 19 112 16 0.6
13 ?\/gl 457 13.4 70.7 18,000 0.5 21 65 688 11 0.7
75kg 426 12.7 61.2 9,600 5.5 18 48 254 11 0.6
X 7}? 296 5.5 51.1 7,100 | 0.3 11 6 220 8 0.6
4 ........................................................................................................................
42kg 328 6.6 44.0 2,500 1.8 16 7 237 13 0.6
5 17\/9[ 443 14.0 24.7 4,600 0.3 10 1 195 8 0.8
40kg 374 11.9 29.0 3,900 3.6 11 3 141 6 0.7
72 459 14.1 17.9 8,200 0 21 8 446 17 1.0
16 Y S S U R o Y S IS S
41kg 435 13.3 14.8 6,400 6.5 25 14 405 12 0.8
17 17\2 439 12.4 24.0 13,000 0 15 15 125 21.6 0.8
46kg 389 11.0 25.0 6,000 | 4.5 13 9 108 14.2 0.6
18 17\2 437 13.0 32.1 5,200 4.8 34 31 296 12 1.1
56kg 412 12.3 36.8 5,400 2.7 32 25 262 14 1.0
B.W. ! body weight
WIOBFTHY, FEOBVCEROERATE 2SO TX 2) MAIK !4 B HFRCEREESHEBEIHR
BTaREsBbnl, &, FEY VRV Y A, FK037, #F, 1993
LUE, FK037 QRN BRI #EBT 21 D10 & 3) I;‘/I;(r:;?Y, et al: lln vitro an;il;actegla] acttmty of
et e , t - ce-
Bt - BEPR A 20 BT 21T 5 720 7 DRER, A#)1Z MRSA Elocoorit 1 Arebit g6 s Tgs j00g
i e 1 s phalosporin. J Antibiot 46: 71~87, 1993
ERUEEMEIC & 2 BIYEICH T 5 E—KE#IR L L 4) Kato N, Kato H, Tanaka Y, Bando K, Watanabe
THERAMR2ERALER L Bbnl s, HCRNRE K and Ueno K : In vitro activity of FK037, a new
BOBRIE T 2BAMEBEZ S nlz, parenteral cephalosporin, against anaerobic bac-
teria. Antimicrob Agents Chemother 37: 957
X R ~961, 1993
1) Ohki H, Kawabata K, Okuda S, Kamimura T, 5) ® HZ, SIBE— £FHETF, IWWOE=, AR
Sakane K : FK037, a new parenteral cephalospor- FIHFLLESAY 7 2 A8 FK037 OB Z N
in with a broad antibacterial spectrum : synthesis fifi, Chemotherapy 41 : 841~858, 1993
and antibacterial activity. J Antibiot 46: 359 6) Washington J A, Jones R N, Gerlach E H, Murray

~361, 1993

PR, Allen S D, Knapp C C: Multicenter compari-
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In vitro antimicrobial activity and therapeutic efficacy of
FKO037 in the treatment of respiratory tract infections

Akira Watanabe, Yutaka Tokue*, Hiroshi Takahashi,
Satoru Shoji, Hiroaki Kikuchi,
Masakichi Motomiya** and Toshihiro Nukiwa
Department of Respiratory Medicine, Institute of Development, Aging and Cancer, Tohoku University
Seiryomachi 4-1, Aoba-ku, Sendai 980, Japan
Present Address
* Department of Clinical Laboratory, National Cancer Center Chuo Hospital
** Department of Medicine, Sendai Teishin Hospital

Yoshihiro Honda and Yushi Nakai
Department of Medicine, Sendai Kosei Hospital

Mikae Nakamura, Kenji Yanase and Shigeo Takizawa
Department of Respiratory Diseases, Seirei Mikatahara Hospital

The in vitro antimicrobial activities of FK037, a novel parenteral cephalosporin developed in
Japan, and its therapeutic efficacy were evaluated in the treatment of respiratory tract infections.
The minimum inhibitory concentrations (MICs) of FK037, cefpirome (CPR), ceftazidime (CAZ) and
flomoxef (FMOX) against a total of 138 strains consisting of six different species, methicillin-
susceptible Staphylococcus aureus (MSSA), methicillin-resistant Staphylococcus aureus (MRSA),
Escherichia coil, Klebsiella pneumoniae, Enterobacter cloacae, Serratia marcescens and Pseudomonas
aeruginosa were determined by the micro-broth dilution method using the Dynatech MIC 2000 system.
As shown in MICs, FK037 was more active than CAZ and FMOX, and as active as CPR against most
of the species tested. Growth of all the MRSA strains tested was inhibited by 64 xg/ml or less of
FKO037.

A dose of 1 g (7 patients), 2 g (6 patients) and 4 g (5 patients), respectively, of FK037 was given daily
to a total of 18 patients for 6 to 15 days (mean: 11.2 days) : 13 with pneumonia, one with pyothorax,
and 2 each with secondary infection in association with bronchiectasis and chronic bronchitis. The
clinical effects were excellent in 9 and good in 8 (efficacy rate : 100%). One patient with eosinophilic
pneumonia was excluded from clinical evaluation. Seven strains were identified as causative organ-
isms : 4 strains of Streptococcus pneumoniae, 2 strains of Heamophilus influenzae, and one strain of
Movaxella catarrhalis. FK037 eradicated all of them.

No clinical adverse effects were observed during treatment with FK037. A transient elevation of
¥-GTP and leucocytopenia was observed in one patient each.

From the above results, we conclude that FK037 is a useful antibiotic for parenteral use as a first
choice in the treatment of respiratory tract infections.



