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SR A2 AR WO T OB 45 K U BRI ik A
TEC 4 B BRI A2 RT LD TG T 5,

1. "MRELUH*K

I, v

PR R R FRE DR & 0 42l S Mo BB IR TR D S
%, Staphylococcus epidermidis (27 8, Entero-
coccus faecalis (27 F¥k), Escherichia coli (54
¥, Klebsiella pneumoniae (54 #£), Proteus
mirabilis (54 ), Citrobacter freundii (54 %),
Enterobacter cloacae (54 #k), Serratia marcescens
(54 ¥, Proteus vulgaris (24 ¥), Morganella
morganii (27 ¥), Pseudomonas aeruginosa (54
B T2\ T S-1006, ceftibuten (CETB) ¥ & Tf
cefteram (CFTM) @ MIC %, HA{LEHRERES
BEAE RS eV, EMER 10°cells/ml I THIE
L. ZORTAELERE L1

2. (kKMEHEE

AERICEL D, EROBE, KBROBH, AEF
ICOWTEHEZY, EEICTRERBEMII>VWTE
ANDBEHEBICLSRIBEDEONIBRERARF
volunteer 6 & (Table 1) 2R & LT, AHlB X
U cefteram-pivoxil (CFTM-PI) D{&NEEEA L
BTHELEBIC, NOSDERBEMTHLENNY &
B, coilh=F BEZUELL, R5EHIIEK
AN 1 8 100 mg (Hfl) EFDsEH %, CFTM-PI
WSTHARD | 88 100 mg (Jiff)) EFED F I oL ®fF
AEALIOR - A—"—ic TR LI, BB, &
volunteer DFFHEHE, BHHEE LRGSR ORET, WT
NHLEETH -7,

HWERE AR LD 1065MLUERAEE L, R (T
AUYHT Uy T 77— B30 SHICARD

5\ (3 CETM-PI 2R L, I Rehgy
WHIME RS LORE S VB 7 —E5Y Uy
VAN =F >, TV —=N=F BEEHEL,
pRIm, R5EAT (0D, 5% 1, 2,3,4,5,5
8, 12, 24 W§MIENTIT » 7co BRIZIEE% 0~2, 9~
4, 4~6, 6~8, 8~I2 12~24 BERIH g
Lo D= F TD0 TS, REREHIRER 4
fMlRE v ho—b & L,

JEHI MM E i ; S-1006 & CFTM Dt ki
[RPBEIENZTNREEE E coli 1437 ¢
pneumoniae ATCC 10031 &9 % trypto soy agar
EROICHEERETUNE L. £DR/ERR NS
FEITHBWTI3, S-1006 A% 0, 01 £ g/ml, CFTM #
0. 16 £ g/ml, FRABEIZE WV TIE S-1006 450 0]
ng/ml, CFTM $%0.31g/ml TH -7 H=F
v DRERTEL enzyme radioassay T, £y
B3HA /o= b5 74 &TIT> 7

3. ERReIRE

W 1989 4 10 AN S 1990 £ 11 B £ CichEk
FEFIHRRBRH IR BRI S TR Rkl RSk
=#ZL L, RBR~NOEEDE SN ABRE N
flT, 2EBEEEERRKE (AUC) 34 Skt
Bt s (CCC) 17 il X aHERIRLIR % | floitd
FlThs, E5HFEIZ, AUC Tid 1 B8 100 mg#
18 3ME3 BME%EESL L, CCC Tid 1 @& 100mg
F7:13 150 mg % 1 H 3[61 5 BRRE, 24FRE
T3 1B 150 mg % 1 H 3[6] 14 HRE#RSE L,

ERPRZN R (3 UTI FNFRMELEY L THEL
120

eItV Tid, BhEMNEHEHOERBLUR
SR OBERREEOREEHOFEIOVTHEL
7o

Table 1. Vital statistics of the 6 healthy male volunteers

Age Height Body weight
Volunt
otunteer (y) (cm) (kg)

A 23 163 54

B 21 173 67

C 22 173 63

D 20 185 70

E 24 173 60

F 22 173 68
Mean£SD 22.0t1.41 173.3%+6.98 63.7+5.96
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. # 2

1. $iEA (Table 2)

S. epidermidis {Z¥%f LT3, S-1006 ® MIC;, i3
6.251g/ml THY, WHR2AHNILLE-> TV,
E. faecalis i3 LT3, KEHOEHEH 100 £ g/ml
PUbTxBHERBEREDRED SNE L - 1,
E. coli iZl3, MIC,,2 0. 78 1 g/ml TRHERKIZZR®

579, CETB L[E%, CFTM &9 2R EN/HE
H %R L7 K. pneumoniae 1T i3 MIC,, i3 0. 78
1 g/ml, MICg,i3 3,13 2 g/ml T CETB ZiZiX[E
FTCFTM &L BN/ HENER LT C freundii
1IZ6d, MICsi3 3. 18ug/ml T, XHB2AH LD 2 &
BEBNIHENE2R L. E cloacae 123t LT
i3, MIC;o, MICy,, MIC,, & bXH2AHILD 2E

Table 2. Antibacterial activity of S-1006 and other cephems against clinical isolates

MIC (ug/ml)

Isolate
. Drug
(no. of strains) range 509% 80% 909%
Staphylococcus epidermidis S-1006 0. 39~50 6.25 25 25
@n ceftibuten 3.13~>100 50 >100 >100
cefteram 3.13~>100 100 >100 >100
Enterococcus faecalis S-1006 50~ >100 >100 >100 >100
@2n ceftibuten >100~ >100 >100 >100 >100
cefteram 25~>100 >100 >100 >100
Escherichia coli S-1006 <0.05~3.13 0.2 0.39 0.78
(54) ceftibuten <0.05~6.25 0.2 0.39 0.78
cefteram =0. 05~6. 25 0.39 0.78 1.56
Klebsiella pneumoniae S-1006 <0.05~3.13 0.39 0.78 3.13
(54) ceftibuten <0.05~6. 25 0.39 1.56 3.13
cefteram <0.05~25 1.56 6.25 6. 25
Citrobacter freundii S-1006 0.1~50 1.56 3.13 12.5
(54) ceftibuten 0. 2~>100 6.25 25 >100
cefteram 0.39~>100 6. 25 25 50
Enterobacter cloacae S-1006 0.1~>100 3.13 12.5 25
(54) ceftibuten 0.1~>100 12.5 50 100
cefteram 0.39~>100 25 100 >100
Serratia marcescens S-1006 0.39~>100 6. 25 25 >100
(54) ceftibuten 0.2~>100 12.5 25 50
cefteram 0.2~>100 6.25 >100 >100
Proteus mirabilis S-1006 =0.05~1.56 0.1 0.2 0.39
(54) ceftibuten <0.05~3.13 0.39 3.13 3.13
cefteram <0.05~6.25 0. 39 3.13 6.25
Proteus vulgaris S-1006 =0.05~0. 39 0.1 0.2 0.2
(24) ceftibuten <0.05~0.78 0.2 0.39 0.78
cefteram <0.05~3.13 0.78 3.13 3.13
Morganella morganii S-1006 =0.05~6. 25 0.39 0.78 3.13
@2n ceftibuten =0.05~25 0.78 6.25 6.25
cefteram 0.2~>100 3.13 25 50
Pseudomonas aeruginosa S-1006 6.25~>100 100 >100 >100
(54) ceftibuten 25~>100 >100 >100 >100
cefteram 100~ >100 >100 >100 >100
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~3EREENIGENER L. S marcescens
I, MR 2 H & 3ERTDH - 720 P. mirabilis
1213, MICy,, MIChy MICy, & bXA2F LD 2
HFREBOUAMENERLI. P vulgalis 143,
CETB 2 1 &, CFTM 24 ~5EENI %R
L7e M. morganii i243, CETB 2 1%, CFTM
ICE 3 EREENIHIENZR LI, P aeruginosa
1243, I 2 i & ERER B 2 D8k 100 12 g/ml Ll L
Dk % 7] Lo

2. (krympt

AFNDFHIEEA T H 5 S-1006 o [ I 3,
Cmax 1,28 g/ml, Tmax 1, 33051, T,,, 1 010
BT CFTM & @IERZOMBER L (Fig. 1,
Table 3, 4),

FRPEIN R (Z 24 R E T, AHNE 43, 7%,
CFTM (& 32. 2% TH » 2o RPREEZZHHTRS
&, CFTM iZtE~NTEHWREMNE ST (Fig.
2,3)%

wreExNy CEmMmEREE, Cmax 0,55 1 g/ml,
Tmax 3. 00 Bfd, T,,, 2. 658 & CFTM-PI1 &5
B EIERICB A UcHEBA/RL (Fig. 4, Table 3,
4), FrRENY VBRESTFREBET @mHVTH
b 90%LL A 24 By E TICRPICEIRE ATV
(Fig.5 )0

HI=F L ORGHEMR A 5 &, mESIRSEE
bICTY—AN=F U BEEREROT Y bo—ILiC
LLLERS SN, BAL=ZF U BRVWTH

ThbERLTWV/ (Fig.6)0

=7, AN=F L OMPREICOVTE, Hgi

bRANZF v BEUT Y =AN=F L 0Fh i
BIcEWTHEBDOLEBZRBDIID - 12 (Fig,1,
8¢

2.0 W
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Fig. 1. Serum concentrations of S-1006 and

cefteram after administration of 100
mg doses of S-1108 and cefteram
pivoxil (CFTM~-PI) to healthy vol-
unteers.

Table 3. Pharmacokinetic parameters of S-1006 and total pivalic acid (TPA)
after administration of S-1108 under the non-fasting conditions®’

Cmax Tmax T1/2 AUC,-,,
Dose Compound (ug/ml (h) (h) (ug-h/mb)
100 mg S-1006 1.28 £ 0.33 1.33 £ 0.52 1.01 £ 0.11 3.86 £ 0.52
TPA 0.55 £ 0.14 3.00 £ 0.63 2.65 = 0.58 2.15 £ 0.18

a) : All values are means * standard deviations (n=6)

Table 4. Pharmacokinetic parameters of cefteram and total pivalic acid (TPA)
after administration of cefteram pivoxil under the non-fasting conditions®”

Cmax Tmax T1/2 AUC,-.,
Dose Compound (ug/ml) (h) h) (ug*h/ml
100 mg cefteram 1.41 £ 0.15 1.83 £ 0.52 0.98 = 0.24 4.30 + 0.7
TPA 0.46 = 0.04 3.67 + 0.52 2.09 = 0.56 2.21 + 0.5

a) : All values are means =+ standard deviations (n=6)
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Fig. 2. Recovery of S-1006 and cefteram in
urine after administration of 100 mg
doses of S-1108 and cefteram pivoxil
(CFTM—PD) to healthy volunteers.
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Fig. 3. Urinary concentrations of S-1006 and
cefteram after administration of 100
mg doses of S-1108 and cefteram
pivoxil (CFTM-PI) to healthy vol-
unteers.

3. FRRRIBREY

1) 2B B ¢

UTI BHEIC X 2 RAERER R 3 3 HilhEL 2 #I,
A LHFITH > 1o BEBBIVWITNBE. coli TAHHA

Fig. 4. Concentrations of total pivalic acid in
serum after administration of 100 mg
doses of S-1108 and cefteram pivoxil
(CFTM-PD to healthy volunteers.
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Fig.5. Recovery of pivalic acid in urine after
administration of 100 mg doses of
S-1108 and cefteram pivoxil (CFTM
—PD to healthy volunteers.
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X9 5 MIC 29 RT0.39ug/mlEATTHO 28  Hl, BH3H, BH3FITEMNR B 4% TH - 1=



442 CHEMOTHERAPY

JUNE 1993

(Table 5 ),

RETEERIT R, 17 Firh 16 FIAEE 4 BT, 2D
MBIZBT.5%THO, MWD 1 PIRMYTH - 7=
(Table 6 ),

17 DI DSR4 B 13 6 BIRE 17 BkT, S B 15
HOVHE L, BRERIZ 82. 2% Th 70 T O
KUIHEBKD MIC 139 xT 0, 78ug/ml LT T
Hote —T. FHELI 28 (P aeruginosa, S.

[J: Free carnitine
: Total carnitine
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Fig.6. Excretion of free and total carnitine
in urine after administration of 100
mg doses of S-1108 and cefetram
pivoxil (CFTM-PI) to healthy volun
teers.
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Fig.7 Concentration of free and total
carnitine after administration of a
100 mg dose of S-1108 to healthy

volunteers.

marcescens % 1 #k) @ MIC &, >100 1 g/m) ¢
100 g/m]l T3 » 7z (Table 7), ﬁﬁﬂ&“ﬁ?’ﬁ@ﬂjiﬁ
B3, S epidermidis & yeast-like organism Y
WTH -1,

EIREHTE T 17 PIRED 104, B4, po
BE L0 2 PITHEHR 82 3% Th-1:, o4
5 CCCTxtd BERMRERGRINC LB L, ypy
B L BREBRE, FIEEHEVThThzg
AMBE, 100mgx 3/ BEREEHTL/T, 150 mgx
3/ RGBT/ 10EEBEDLENBIFTCH-1
(Table 8 ),

3) BYEFILRK ; E. faecalis I & %2
#K 1PN 150 mgx 3 /8% 14 BEBE L,
BIREEL, FEEHEREHTH- 1,

4) &etk

ARNEHEE Lz 21 flaflicsy T, Bt
RERHT, BERBREBOREZH LA ShEH,
7o

m % %

R4 R QAE D2 56 B X BEBE I D & D THL B, coli f
#80% % i B, BMHETORKERY S LBEE
Mo TS LISHE L BMICh D, ARTOBONE
FERIT BV T b & DIBIEVEREE b bOKLDE
ATHB, COATZ2—E0€7 = LARSKC

DO—-0 Total carnitine
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Fig.8. Concentration of free and total
carnitine after administration of

100 mg dose of cefteram pivoxl
(CFTM-PD to healthy volunteers.
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Table 5. Overall clinical efficacy of S-1108 in complicated UTI

P T .

T~ yuna Cleared Decreased Unchanged Effxca.cy on
Bacteriuria bateriuria
Eliminated 11 13 (76%)
Decreased
Replaced 1 2 (12%)
Unchanged 2 2 (12%

Patient 1
Efficacy on pyuria 11 (85%) 3 (18%) 3 (18%) a“eT7t°ta
— a0
Ovrall effectiveness rate
14,717 (82.4%)
: Poor (including failure) 3

Za—%/) 0 REENZTOHEGEL LY, %BE B
B, RREFCHLCREBECEISD, ZeMD
ATEERIE UTNRICHERT WL EHiIE ORE
ZHELTVWS, ZOLHIRHENDHT, S-1108 335
BHBUEKISHARFTER, A7 YV—=7 3N
ferZFVBEO =2 -0+t 7 = LREMET,
MR ERITRH - BN W THREEEEFE T4
S-1006 £ 735 prodrug BIOREFE TH %, S-1006
BEEFEOROE 7 = LAIKD I SI27 T LIBHE, BB
HEIcH LA EOWRENERL, BEL-F7 %
v—FIIRET, B-F75<—EEEKRIIHLTD
RENZEITEFTHEEINTVEY, 4,
BAIIYHETREBRPLERED SN INIHER
FHRICHT 2B AIE, CFTM-PI Z5t#E3EE L
72 S-1108 DERANBHBORETE & bIT, FREFRGE 21
Flicxt 3 2 AFDOEERMBES LUORLEITO>VWTRKR
U7 EHICBEL T 11 BRE 456 BRI W T
5-1006 ® MIC 2l L, CETB, CFTM % XM
ELTMIC %L, TOHERE2SMKIC S-
1006 © MIC 33X 2 R L DS M E X B0
FEPULETH o120 1 LIERDEO L 7 = LHI L [ERE
E. faecalis £ £ U P. aeruginosa 2 (2RI
LAERRL, Iho 2 HEDRBREEICIIHE Y
FTERLWEEZ SN, F72, S marcescens IZ

HWTIE, MIC 100 1 g/ml 2#BZ 5 ESEmERK b —
BB SN, KNENEEICEI LTI, FEEE S-
1006 DIMHABE L CFTM & X B AR LT,
FREPENNR T 24 BeRiE T, AFIZ 43, 7%, CFTM
1332.2%THY, BERIEMORPBESARDSE
=R

S-1108 DERBMEHMTH B ENY VEERE TR
KEoHNV=F a5, ExafiAal=F &
LCRpicHittch s LtEbhTn5s" > (Fig.
9)o HNZF L IZEMBOBLBRICHKHEATHD,
FICEMSHBE S A LTI ba v MY 7RISR
AHET AEExAE LTV S, BRI ba s
FUT7RIZBEWT BEEILAE ST REIIIC Acetyl-
coenzyme-A &7, TCA cycle TD IR J)VF —E
HICRIHIND, BIBBRILERE T b o RBEEAIC
bAHWSNTWS, Engel® btk bE, #NLV=F
DENEHEBIZRATELZ 100 mmol BETZOD
98% IIBHAINIC, D 2 BHIED IS & D2
Mgz H D, EAPERIEFRIC 1 BLIT TR 5 K
SR HE X N B, Melegh™ 513, AH| & BB
N1 B A 1841 b pivampicillin 2 EE#%5 L
123848, Rehl=F  BEHE ol hL=F
BOBEMUICERELTWS, BHP I3, EXNY VB
2841 D prodrug DEEHITH>VWTHIL=F
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Table 8. Clinical efficacy of S-1108 in complicated UTI by daily dose
1. UTI evaluation

Daily dose No. of patients Excellent Moderate l;;)or ] Efl'ic;)—f_r-;;
100 mg X3 7 3 1 »TW =
150 mg X 3 10 8 2 0 —_—

Total 17 11 3 3 8274

2. Doctor’s evaluation

Daily dose No. of patients Excellent Good Fair Poor Efficacy rate

100 mg %3 7 2 2 1 2 —_—

150 mg X 3 10 8 2 0 0 —
Total 17 10 4 1 2 82%

¢—CONH
H:N s N j:‘// CHiOCONH:

|
CHJ COOCH:0 —CO—C—CHs
S-1108 .

C CONH
CHs
)\ j;’/ |
CH:0CONH: 4+ CH:'—(If COOH + HCHO

CHJ COOH CHs

s-106

L-carnitine

N*(CHs)s

Pivaloylcarnitine

Fig 9. Chemical structure of S-1108 and its metabolic pathway.

RHEOBRHOBEEM A1 LTV B, 22T, /5 BEHBRUOZOBETRAINSGLEZLNTVS
BEMHIC SO prodrug THAAFIDORRMER  HL=FLICOVT, ZY—HL=F L E@/AIL=F
HEBIORBYOUNBREL R Lrc, MBEFE L OMmd - REHEBIC OV T ORI L, Z0REL
LTHARIL AR CRRO KRBV EL SNTHD®, Y L BOMPBEEHME b, S-1006 & CFTM
TTREHSN TS CFTM-PI (3 0 ®8)  OmMABE#EI X s L, @RS b & < s
ERO LY, ERBITH B E Y DBOME - R AR L, ENY VEBOBSH 0 ~24 BRI R
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B HEIRE (S FBMBRE) (3, S-1108 A5 91, 6%,
CFTM-PI #3905 2% TH 0, Mmifl& bI&5%EKNT
IRTIEBAFERICIKSRE N, Zhicfk-TE
SN VRN A b D EEZ S, AREIME L
Do tam, BpBRD & N Y SEROHEINZ KRS
V=F o eas5l, Exafh=F & LTHE
it xhn s Wb TWa" 2 A= F v DIRhEE
WTE, 7Y == F v Dk 3RERIER O IRE
DOFEMIZBEER  BEEMOMER L, LML, &
B =F o OFRpY R IEFIIER 5D 3 Y bo—)L
I U, BERIIR % 0 ~24 IR CTRiFI & &3P 150~
180 1 mol DIIZER L TWeo JHUIERIED & (¢
BERRSE LTRELAENY U EAALIIE
NafhN=F L THEEEL SN, —AHIIFD
AN =F 3 100 mg BEWRE TR 7Y —Al=F o
RUBAN=F v & bERGHELRIRORETHD,
EEEBEZURWIEERE LTV, Thodl
L&D, S-1108 BAMREKELMKRBI SN, HREE
fEA/Rd S-1006 & L TRIN - Phittxh s —4, 0
FREMTH B ENY UEEHERHICRIRE N, &5
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Basic and clinical studies on S-1108 in urology
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We studied S-1108, a new oral cephem, for its antibacterial activity, absorption and
excretion, as well as clinical pharmacology, clinical efficacy and side effects.

1) The in vitro antimicrobial activity of S-1006 was compared with that of ceftibuten

" and cefteram (CFTM) against 2 gram-positive cocci and 9 gram-negative rods from a total
‘of 483 clinical isolates. Its activity against Proteus mirabilis, Staphylococcus epidermidis,
Morganella morganii and Proteus vulgaris was clearly superior to that of CFTM. It showed no
activity against Enterococcus faecalis or Pseudomonas aeruginosa.

2) Six healthy male volunteers received 100 mg each of either S-1108 or CFTM-PI in
the non-fasting state, and serum and urinary concentrations were determined. The serum
concentration of S-1006 by bioassay was similar to that of CFTM : Cmax 1,28 u g/ml,
Tmax 1.383h, T,,, 1.0h and AUC (0~12) 3.86xgh/ml. The urinary recovery rate within
24h was 43.7%, which was higher than that of CFTM. The serum concentration of pivalic

" acid was similar to that of CFTM : Cmax 0,546 £ g/ml, Tmax 3,00h, T,,, 2.65 h. The
urinary recovery rate of total pivalic acid within 24 h was over 90%. Urinary levels of free
carnitine were not very different from those of the controls.

3) Three patients with acute uncomplicated cystitis and 17 patients with chronic compli-
cated cystitis were treated with S-1108, and the therapeutic results were evaluated in accord
ance with the criteria proposed by the Japanese UTI Committee. In acute uncomplicated
cystitis, the overall efficacy rate was 3/3, while in chronic complicated cystitis, it was 82, 4
%. In the latter cases, P. aeruginosa and Serratia marcescens persisted after treatment.

- No side effects were observed in any of the cases.



