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Al BeKH MAE -V EER-BE ¥
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EE —EC-BA #R-BA g
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FLOEHAY 7 = AREHR FK037 ORMEMREBEE I T 2 R 2R+ 2 BT,
ERRBESR IS T 21 Sy, Mt - ROEE, B UEBKRIROBS 21TV, UTOE#REE
A

1) HES  BERFOEENRS L CRBEROBERSBRICOWT, AFIEMBEL LT
ceftazidime (CAZ), flomoxef (FMOX), imipenem (IPM) ® MIC ® RZEESEHEEIC THIE L
720 ERIRSIBERR T OMRES TIE, methicillin-sensitive Staphylococcus aureus W25 % KK D
MIC,, i3 1.56 ug/ml T CAZ & Y #h, methicillin-resistant S. aureus {2 L Tid MIC,, 55
25 ug/ml T, TNTONBEI DEN T\ T2, Escherichia coli, Klebsiella pnewmoniae \ZxF

T EEHAEID MICqo 12 & 112 0.1 pg/ml T, NBEICLLE L TEBN T2, Pseudomonas aeru-

ginosa Wt L Tid MICyo 5 100 gg/ml T, IPM, CAZ IZKRSHETH 5720

2) M- FRAPEE | MM REERILES 1 FlicEAHF 0.5 g #IREL, M- KRB % #E
Uleo TSR TR DI RIS 20.4 wg/ml T, FREEEE X SFERIA~ 2 BRI 1,240 ug/ml
2R, 12 BRI EINEE X 100% TH - 72,

3) ERARHIRRES | MM IRBERRGAE 5 ey U, AAI1[E0.25, 0557413 1.0g% 182
B, 5 HESEMEEEL, ERIREL S CEERORE 217> 72, UTI EXFHEREEECH - 72
BIRHE, REANEERMETH o 1BI2B< 4FhER 26, B 2HITH 572, FHNIC L
ZEIEH, BRREBEEE AN, 5T,

HUEED, KENIEMMIREBAEE T L, B 2B EREEZ o],
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FKO37 3 BERES TEM/RRESH THE SN F LV E I A *®

SEt7 x AREMETH 2, AR 7 FVEREL2 &
77 LBHEEL S, RBREEESC S T LARMEE £ TR
WA bV BN fEEEE2E L, FAPEE
WTHY, $7:%% B-lactamase K L THETH B
&V, BAER], BEEMERIE & 1 BRYE N B L5k
EHRIE L TCOBEASBIARESA TV 3,

S, FE OB & URBERLE BRI 2
TLBE ORRET & R RS RRYYE 1219 2 BR PRI At
REI 2 1T> 7D THRET 5,

1. EBERIRRET

1) |mEH

YAERF OEHERER 198k L, 1989 55 1990 F 12
S NI IREEHSR DEER 7 BERR 211 Bk, T72b b,
methicillin-sensitive Staphylococcus aurews (MSSA)
19 ¥k, methicillin-resistant S. aureus (MRSA ; methi-
cillin ® MIC 212.5 yg/ml) 14 ¥k, Enterococcus
faecalis 30 ¥, Escherichia coli 38 ¥k, Citrobacter
Sfreundii 17 ¥k, Klebsiella pnewmoniae 21 £k, Entero-
bacter cloacae 22 ¥k, Enterobacter aervogenes 2 ¥k,

* T 500 i ETHERT 40
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Serratia marcescens 19 ¥, Pseudomonas aeruginosa
29 BRI DWW T, KAIB L USNEEE & L T ceftazidime
(CAZ : BE& 7 7 7 vix&H), flomoxef (FMOX :
EBEUEKRASH), imipenem (IPM : B REK
A&t OR/NFEEHRERE MIC) ##IEL, %Z0H
B R LA L 720 MIC O fIE I BR(LEREEE
SR EOIC Vv, R FE R i Mueller Hinton
agar (Difco) %\, #FEEEEIE 10°CFU/ml &£ L7z,

2) M - IRPBE

Iz B K=t R IR B b PR 38 BHT AR U 7 A ME PR BE AR
IERBED ) bRIEMRE LN 1HICBVT, TR
FEROMPIRPBEEBET L 72, KK 0.5g 2EHR
K100 ml WBEREL, 60 S0 TAMHEL, $
1HBEE S HEO AWK TRICmFEE, £2HH
W2 SRR 12 BRI R £ TORGIBE 2RI HIE
L 7o BRI 1L B IR 38 S W 98 T W T Bacillus subtilis
ATCC6633 2 &EH & T 5% disc k% V> THEE * i
E LTz, M - RPBEOEHERERIE, © ML, 1M
BEHD0IE1/15M ) VEEESER (pH 7.0) TIERL
720

2 ERIRAIMET

1991 10 B & 1992 £ 11 B £ CRIBEBK2EME
bt B & UBERRR D REEENT ART U 7o M IR B
BEFEBEDS B, XFABRSMORENESNTE 3
B, 26, a5, RARGHEYETHL L%
HER L - AR 2 8L, BRI L B2 E2RET L I,

BREHEIR, 1P LTIEO0.25g %, 2HlIL
T1E0.5g%, 2flicLT1@E1.0g %, Wihd
AR 100 ml WL, 1 B 2 EEY 5 HREERH
BELL, BRSIRIELEHES L U UTI E%7F¥
MELENIHE-> THEL, T, BMENBIERLE
KRBREEOLE 2 HRET L7z,
II. # R

1 EBERRRE

1) f&EH

LHERBEOEERKIINT 2 ZEHK O MIC %
Table 1 2R L7z, &AHNZ S. aureus WZx LT CAZ &
nENn, FMOX, IPM £ D> ENER LT, 7
7 ABEMREICH L TR, 2N EENESEE L E
Eh, LVEBNRT W, BIZ C. freundii, E. aerogenes
XL Tid, EONBELD 2EUEER TV, &
KoOZEKICHNT 5 MIC ik, BEREBBEBRTIET~
T1.56 ug/ml AT TH Y, EHDELEGHER <
MV EBEOLHIE NS RE N,

REHKXDOZEKRIIXT T 2XE B L UONBEED
MIC % Table 2 i/~ L 72, MSSA IZ¥f 3 % K& D
MICsotd 0.78 wg/ml, MICqoid 1.56 ug/ml T CAZ &
DENTWw, MRSA IZxf L Tid MIC X 1.56~50
ug/ml 2534 L, MICs,, MICyld & &1 25 ug/ml T
Hotets, HOTRTOMNEEL VEN TV, FA
D E. faecalis X3 2HE IO £ 7 = LR EH|
ERBRICEID 5 72, E. coli, K. pneumoniae 2343 %

Table 1. Antibacterial activity of FK037 against reference strains

Strai MIC (ug/ml) Inoculum size: 10¢° CFU/ml

train FKO037 ceftazidime flomoxef imipenem
Staphylococcus aureus FDA 209P 0.78 6.25 0.20 =0.05
Staphylococcus aureus Terajima 0.78 6.25 0.20 <0.05
Staphylococcus epidermidis 1AM 1296 0.78 12.5 0.20 =0.05
Enterococcus faecalis 1FO 12580 12.5 100 25 0.78
Enterococcus faecium 1FO 13138 12.5 >100 12.5 0.39
Escherichia coli NIH] JC-2 <0.05 0.20 <0.05 0.20
Escherichia coli Kp =0.05 0.10 <0.05 0.10
Escherichia coli ATCC 27166 =0.05 0.10 0.10 0.10
Citrobacter freundii 1IFO 12681 0.10 1.56 0.78 1.56
Klebsiella pneumoniae PCI 602 =0.05 =0.05 <0.05 0.20
Klebsiella pneumoniae ATCC 29665 0.10 0.39 0.10 0.78
Enterobacter aerogenes ATCC 13048 0.10 0.39 3.13 1.56
Serratia marcescens 1AM 1184 <0.05 <0.05 <0.05 0.20
Proteus mirabilis ATCC 21100 <0.05 <0.05 0.10 1.56
Proteus vulgaris 1FO 3045 =0.05 <0.05 0.39 3.13
Providencia rettgeri 1IFO 13501 <0.05 =0.05 <0.05 3.13
Morganella morganii IFO 3848 =0.05 <0.05 <0.05 1.56
Pseudomonas aeruginosa NCTC 10490 0.78 1.56 >100 0.78
Pseudomonas aeruginosa ATCC 27853 1.56 1.56 >100 6.25
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Table 2. Antibacterial activity of FK037 against clinical isolates

Organisms Drug MIC (xg/ml)*

(no. of isolates) range 50% 90%
Methicillin-sensitive FK037 0.10~ 1.56 0.78 1.56
Staphylococcus aureus ceftazidime 3.13~ 25 12.5 25

(MSSA) flomoxef 0.20~ 0.78 0.39 0.78

(19) imipenem =0.05~ 0.20 =0.05 0.10
Methicillin-resistant FK037 1.56~ 50 25 25
Staphylococcus aureus ceftazidime 100 ~>100 >100 >100
(MRSA) flomoxef 1.56~>100 100 >100
(14) imipenem 0.20~ 100 50 100
Enterococcus faecalis FK037 25 ~>100 100 >100
(30) ceftazidime 50 ~>100 >100 >100
flomoxef 50  ~>100 100 >100
imipenem 0.39~>100 0.78 50

Escherichia coli FK037 <0.05~ 0.10 <0.05 0.10

(38) ceftazidime =0.05~ 0.39 0.10 0.39

flomoxef =0.05~ 1.56 =0.05 0.39

imipenem =0.05~ 0.78 0.20 0.39

Citrobacter freundii FK037 <0.05~ 12.5 0.10 1.56
(17) ceftazidime 0.20~ 50 0.78 25
flomoxef =0.05~ 25 0.20 25

imipenem 0.10~ 0.78 0.39 0.78

Klebsiella pneumoniae FK037 <0.05~ 0.20 =0.05 0.10

(21) ceftazidime 0.10~ 6.25 0.10 0.39

flomoxef =0.05~ 0.39 0.10 0.20

imipenem 0.10~ 1.56 0.20 0.39

Enterobacter cloacae FK037 =0.05~ 25 0.39 12.5

(22) ceftazidime 0.10~>100 3.13 >100
flomoxef 0.10~>100 100 >100

imipenem 0.10~ 1.56 0.20 0.78

Enterobacter aerogenes FK037 0.78~ 3.13 0.78 3.13
(2) ceftazidime 25 25 25
flomoxef 25  ~>100 25 >100

imipenem 0.39 0.39 0.39
Serratia marcescens FK037 =0.05~>100 0.20 50
(19) ceftazidime =0.05~>100 0.39 >100
flomoxef 0.20~>100 1.56 >100
imipenem 0.20~>100 1.56 >100
Pseudomonas aeruginosa FK037 3.13~>100 12.5 100
(29) ceftazidime 1.56~ 100 6.25 25
flomoxef >100 >100 >100

imipenem 0.78~ 12.5 1.56 12.5

*MICs were determined using serial twofold dilutions of the agents in sensitivity test agar. Bacteria cultured
overnight were inoculated onto the agar plates at 10° CFU/ml and incubated for 24h at 37°C.
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MICg i3 & $12 0.1 ug/ml T, fthd T X TOXFEEIC
HE L TENR T Wz, C. freundii \ZXF3 5 MICyo i
1.56 ug/ml, E. cloacae \= ¥t 3 % MICqold 12.5 ug/
ml, E. aerogenes \Zx$ % MICqld 3.13 ug/ml T,
N5 IPM KR SEKRETH o 2o S. marcescens WY
32 MICsot2 0.2 ug/ml, MICqid 50 wg/ml T, fthd
TRTOXMBIICLEE L TENR Tz, P. aeruginosa
WAL Tid MICs 43 12.5 wg/ml, MICq 4 100 pg/ml
T, CAZ, IPM Xt L T4 > Tz,

2) M - FRPEE

SR TEOMPEE X 20.4 ug/ml T, RAPBE
3 S BEEA~ 2 BSRIHRIC 1,240 wg/ml &% L, 12 BHRS
FRAOEYERIZ 100% TH o7, 5 HERKIZK&EL

BombEE iz, YIEREROMPRE L RF TER
XAashkd -7 (Table 3)o

2 . EGRMIRRES

FERShERZ, REATERYED 1 HI2ER< 4 BT UTI
EENTHlEL R X 2 HIELTEIRETH D, ER2H, B
%h 2 Bl TH 572 (Table 4, 5, ARMNCAZ L, 1H
1.0gRED 1B 0.5g 5D 1 BIBERNTHY, &
BNEERER T A B L HEERES 1 FInERTHY,
EREREFIO > b 2 FINER), 1888 TH -7
(Table 6), HLEIC L ERIEHETIE, EZH3
B, B2 TH o7,

HEZRE T, REFCSHERTHRBSBES L
Tro 2D b, EHRERBLEFITH 57 3B, KA

Table 3. Blood and urinary concentration of FK037
Case AgSe (yr) Daily Blood* Urine Urinary
ex i ; recovery
no. . dose concentration : concentration
Body weight day (ug/ml) day | time (h) (ug/ml) rate

0 204 0~2 1,240

59 ’ 2~14 810
1 M 0.5g %2 2 PP o 102.5%

57.0kg 5 20.4
6~12 479

* Concentration just after D.I.V.
Patient in early phase II study®

Table 4. Clinical summary of complicated UTI patients treated with FK037
Di . Treatment Bacteriuria* Evaluation**
Case|Age 1agnosts Catheter | UTI p duration|Pyuria® MIC Remarks
no. |Sex . ", (route) |group ose uration : count
Underlying condition (g% /day)| (days) species (/ml) | (ug/ml) UTI Dr.
59 cce ) H S cohmii | 10° ] 50
1# M 1. BPH - G-2| 0.5x2 5 — | —————— | — | — |moderate| good -
2. bladder tumor
E. faecalis 200
58 CCC .
24 - G6| 1.0x2 5 — E. cloacae 10 0.78 | excellent |excellent -
M prostate cancer - _ |
E. faecalis 400
CCC
3t 67 _ - G-6 | 0.5%2 5 — | Enterobacter sp.| 10 0.39 excellent |excellent —
M bladder tumor - _ |
67 CCP N E. faecalis 400
4 F 1. neurogenic bladder - G-6 | 1.0x2 5 — SM“ E ﬁ moderate | excellent -
2. vesicoureteral reflux -
44 CcCp + -
54 - 0.25%2 5 — — good -
F renal stone + -

CCC: chronic complicated cystitis
CCP : chronic complicated pyelonephritis
BPH : benign prostatic hypertrophy
# Patient in early phase II study®

after treatment

*before treatment **UTI: criteria proposed by the Japanese UTI Committee
Dr: doctor’s evaluation

# Patient in dose finding study®
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Table 5. Overall clinical efficacy of FK037 in complicated UTI
. Pyuria Cleared Decreased Unchanged EffecF on
Bacteriuria bacteriuria
Eliminated 2 4
Decreased
Replaced
Unchanged
Effect on pyuria 2 2 Patient total 4
IE} Excellent 2
Overall efficacy rate
: Moderate 2 4/4
: Poor (including failure)

Bacteriological response

Total no. of

. Eradicated
strains

Persisted*

7 7

0

*‘regardless of bacterial count

Table 6. Overall clinical efficacy of FK037 classified by the type of infection
No. of Overall
Group . Excellent | Moderate | Poor | efficacy
patients
rate
group 1 (indwelling catheter)
group 2 (post-prostatectomy) 1 1 1/1
Monomicrobial
infection group 3 (upper UTI)
group 4 (lower UTI)
sub-total 1 1 1/1
group 5 (indwelling catheter)
Polymicrobial . -
infection group 6 (no indwelling catheter) 3 2 1 3/3
sub-total 3 2 1 3/3
Total 4 2 2 4/4

W LR DB E. faecalis BWHELTEY, Ih
IR 3 MIC 1242200, 400, 400 wg/ml TH > 72
2, Zho 280N HEEL, BREZOHBME T
Ao o7z (Table 7)o

KENC X BEIEA, BRREBEEREE I 16400
Bdotz, BB, BKRREMOHRE % Table 8 IZRL
120

m. = =

FLOESFAE 7 = ARERTH 3 FK037 13, B
JtRL 7 x AREH L &N B ceftizoxime (CZX),

cefotaxime, cefmenoxime %% & & [@ — D (Z2)-2-
(2-amino-4- thiazolyl) - 2-methoxyimino Ef 8 & %*
THEISHICFFD Z £ 55, B-lactamase WWLET, %
7z, HERTEARZ VDLV, Bh - HEEEHS
FHREINZ, IhoDOBEFEOE IHRY 7 = AREH
BILERICASINTWw S, 7RYEKEZZIUD E
3577 LAGHERCNT 2HENPHETCETLT
BY, TORERELLEALEEIN T, ¥ 7=
LRBERNTIE T ABIBEDIE 21 3 MIEISEH A BT 5
EDRIBE T H % 72 ®, 3- amino-2- hydroxyethyl-
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Table 7. Bacteriological response to FK037 in complicated UTI
Isolate No. of strains Eradicated Persisted*
Staphylococcus cohnii 1 1
Staphylococcus haemolyticus 1 1
Enterococcus faecalis 3 3
Enterobacter cloacae 1 1
Enterobacter sp. 1 1
Total 7 7 0
* regardless of bacterial count
Table 8. Laboratory findings of patients treated with FK037
Hemanalysis Liver function Renal function Electrolyte
C:;e Time RBC Hb | Ht | WBC PLT GOT | GPT | ALP | T.Bil | BUN | S-Cr Na K Cl
(x10¢/mm?) | (g/dD | (%) |(/mm?) | (x10¢/mm?)| (1U/1) | (XU | (IU/1) |(mg/d))| (mg/dl) |(mg/dl)| (mEq/D | (mEq/1) | (mEq/1)
N T I N 2 I I I R I R R R T
after 415 12.1 [ 34.3] 3,500 35.0 14 15 283 0.3 8.0 0.8 141 4.2 103
 |oefore| _or [1za fswsTiow] aes [ 1w T Tos |5 [os [ e [ et ] o
after 403 12.1 [37.3] 8,300 27.9 21 14 100 0.2 13.7 0.8 136 4.1 100
y Joore] s 1 7o Tl aam] zzo § e | o o [os [ a0 [ a2 [ | oas |
after 382 7.9 125.7| 2,700 19.7 25 18 107 0.2 19.9 1.1 136 4.6 101
) T e ETE R R B B N S I R T N
after 366 11.6 |33.4| 4,800 30.4 16 11 182 0.3 12.7 0.6 142 3.8 106
. | before 448 8.9 [32.9] 9,100 50.7 16 9 118 0.2 8.5 0.7 139 4.1 104
D[ atter | a2 | s (320 50| 387 | 13 | 7 [ 102 |02 | 84 | 07 | w7 | 48 | 106
pyrazoliomethyl 2 HBA L7z 4 OBEFITH 2, % i3, 5Bl VETH- I BLBIEMUALOENT:

B, CZX TX 3IflsHi: -H TH 3,

KEIDHE L, SEOZBERERICNT 2R
77 LGHEREB X U7 7 AR X L TRIL W
AEAZ PVERL, BOPEEE 27T 2 L 050
Fant, REBKXOZSEREKE AL REt» 518,
MRSA 23X U THIDXFEREE & Ll U THE & Ao 12 KA
DOPEEMSIRE L, £/, in vitro W8T MRSA O
EEMEEOHBEE S DR EVLIRE LS b,
FRIBBOED € 7 « ARBHISTHBFLLTOL T
VEREBROBRC OB BRI e EZoND, 75
LRMHRBE I U Tld Enterobacter spp. & P. aerugi-
nosa %2 B  EEEIC B VL THBE L A% FoEn:
BETH->zo BB, E. cloacae iz %t L T ix MICs,,
MICqy, & b IZHMEL, £72, P aeruginosa o3t L T
b, CAZLHEBLTMICH1~2FEEBETHH-
rehs, KENGRENOBITHREFTHL I L5, R
BEBPEDWERICBIL T 2o RBICHAIcid e »
zTVWbLDERDLNG,

K D T M PR R REHME 1 X 4 B ERR B E DR T

B Th-o7, %8B, EEEHOBRBFECBVLTYH
KEIOEBEEREBRPECNT2REEDERE
86.5% Td 34, HIEFEMNHRTIZ, SEOKRITI,
KRN OTEESE S LB E. faecalis 2 &9, 77
LGHERE D% h o 1208, TR Lz, WR
BEMEROLELHCBLTH, LEKOBERR
92.0% LD THVBRENRSRE SN THE D, B
DENKTELERBLI- D EEREDbN S, E
Jaecalis 3 £ EEE T2 MIC #5100 wg/ml LA LT
HoTlzhd, RIBLBEAHERNRENTED, 0
BB L THEKED,

%8, XANWBEFRT % L Bbh s BENEIER,
BRRBEEOEEHIRD ST, BLhEXTHD L
Bbhi,

UEED, RENGBLEOTEARZ L EENT
BHEBEL, REBLEICS L TESH» DR EH
ThHdIEWRENT, SEIOKRFIZE LT L EEE
RN DB IR MR BERBRIVE & & 1L BERNIC BV TER
TeEERZNR B L VHIEZERSIRBED S TED, &
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Al 513, MOESAY 7 « 4 RTIEF & Rk LR
HIEAERE D & W RV RS BIE S RIC L 5 b
ha08, TS DEFNCHL THEVERESHRFS
néo

4)

(3 3 kR), Chemotherapy 34 : 408~441, 1986
WHEE | 8 41 B H AL EREFSHEEEE L
&, FEE VR Y L, FK037, 3. BEK 2) WK
El, #F, 1993

5) Kawada Y, Kumamoto Y, Saito I, Kawamura N,
Kamidono S, Ohmori H, Kumazawa J : An early
X 73 ] ’ .
1) BERE 241 @ H AL RSSO AL TE phase II study on FK037in urinary tract infec-

&, FEL VKUY A, FKO37, 1. HEH, wE, tions. Chemotherapy 42: 1036~1047, 1994

1993
2) BRMEREFES | R/NFKHHEIEBE (MIC) filE &
BRETIZ DT, Chemotherapy 29 : 76~79, 1981
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Antibacterial activities and clinical efficacy of FK037 in urinary tract infections
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We studied the antimicrobial activity and the pharmacokinetics of FK037, a new cephem antibiotic,
and its clinical value in urinary tract infection(UTI).

1) The MICs of FK037 and control antibiotics (ceftazidime : CAZ, flomoxef: FMOX, imipenem :
IPM) were measured using the plate dilution method against reference strains and clinical isolates
from urinary tract infections. The MIC,, of FKO037 against methicillin-sensitive Staphylococcus
aureus and methicillin-resistant S. aureus was 1.56 and 25 ug/ml, respectively. Those against
Escherichia coli and Klebsiella pneumoniae were both 0.1 ug/ml. These results revealed that FK037
was superior to the controlled antibiotics in activity. However, FK037 was inferior to CAZ and IPM
in activity against Pseudomonas aeruginosa.

2) The blood concentration and urine excretion were measured in a patient with complicated UTI
who was treated by intravenous drip infusion of 0.5 g of FK037. The blood concentration was 20.4
ug/ml immediately after the drip infusion and the urine level was 1,240 gg/ml in the first 2 hours.
The urinary recovery rate amounted to 1009 within 12 hours.

3) Five patients with complicated UTI were treated with 0.25g, 0.5g or 1.0 g of FK037 twice a
day for 5 days. Clinical efficacy was excellent in 2 patients, moderate in 2 patients, according to the
criteria proposed by the Japanese UTI Committee. All the pretreatment isolates were eliminated.
There were no significant clinical or laboratory adverse reactions.

Therefore, this study demonstrated FK037 to be an effective and safe antibiotic in the treatment
of complicated UTI.

6) WHEEE, (17 s & UBhERR) | EHMRE
RRHAE I3 T % FK037 OERK A& DRRET, Chemo-



