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Fig. 2 Metabolic pathway of CS-807
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2. Physical tests

3. Clinical trials

Hematological tests

Biochemical tests

Urine tests

B.P. (sitting), B.T., Heart rate, ECG

RBC, Hb, Ht,Reticulo., Platelets, WBC, Differential B.C.,
Prothrombin time, Fibrinogen, Active thromboplastin time, Coomb’s test

GOT, GPT, LDH, ZTT, TTT, Al-P, »GTP, LAP, T-Bil. D-Bil. Triglyceride,
T-chol. BUN, S-creat. B.S. (fasting), T-protein, A/G, S-amylase, Na, K, Ca, Cl, S-iron,
pH, S.G., Sediment, Protein, Sugar, Urobilinogen

Miscellaneous

4. Pharmacokinetics

5. Intestinal flora

Cer (24 hr), Occult blood

Blood level, Urinary excretion, Metabolites in the feces

CHEMOTHERAPY MAY. 1988
Table 1 Methods for clinical trial of CS-807
Type of trial Step Dosage Kind of galenic Volunteers
50 mg P.O. fasting 50 mg (Potency) tablet
Dose response 1 ,
100 mg P.O. fautfng 100 mg (Potency) tablet 10
. 200 mg P.O. fasting
Single dose
100 mg P.O. fasting
Food effect 2 100 mg P.O. nonfasting 100 mg (Potency) tablet 6
200 mg P.O. nonfasting
x2x1 P.O.
3 200mgx2x1 PO 100 mg (Potency) tablet 4
in postprandial
X2X14
Successive dose 4 200 f““ 2 ) 100 mg (Potency) tablet 6
in postprandial
X 2%
5 W0 mgx2x18 100 mg (Potency) tablet 6
in postprandial
Table 2 Practical items for clinical trial and laboratory tests on CS-807
Physical Laboratory Blood Urinary Metabolites | Intestinal
Step Symptom - : :
examination test level excretion in the feces flora
1 O O O O O
2 O O (@] O O
3 O @) (@] @]
4 @] O O O O O @]
5 O O @] O O
Table 3 Clinical check-list for CS-807 administration
1. Symptoms Subjective & objective symptom
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Fig. 3 Time-schedule for examination of CS-807
Single administration (steps 1, 2)

day | Administration |
b P9 05 1 15 2 3 4 @ 8 Ml ety 7
Physical
examination O (o) o o (o) o O
Clinical . . .
laboratory test o o o ] o o
Serum levels O O O O O o©o (o] (o] o
Urinary excretion ,‘-—»———————*———-}k———)‘e————*———){!——-ﬂ(———-—ﬂ
*Some blood chemistry examinations were carried out only in the lst step.
Continuous administration (steps 3, 4, 5)
Step 3
day | Administration —|
hours before 9 1 2 3 4 6 8 10 12 14 16 18 after 1 7
1 1 1 1 A i 1 L [ ] Ji 1 1 A 1 J
Physical
examination o o o o O o O
Clinical
laboratory test o o o
Serum levels
Urinary excretion e e
Steps 4, 5
day o Administration :’.
hours before 7 1 2 3 4 5 6 7 8 9 10 11 12 13 14 after] 7 4 21  28.
—L 1 1 1 L 11 1 1 1 1 1 1 1 1 1 1 1 n i
Physical
examination OO0 O0O00O0DO0OO0OO0ODOO0OO0ODO o O
e ey test 0 0O0O0O0OO0O0 o o o o O
"| Serum levels O 00 OO 0O (0] (o} o
Urinary excretion (o] (o] (o] (o] [e)
Intestinal flora** Q (o] [o] (o] O O O O O
Metabolite
in the feces®* o ° o o

*Some blood chemistry examinations were carried out only in the 5th step. **Only in the 4th step.

Steps 4, 5(Day 1 and 14)

day | Administration |
N B I SR L R S S S 2 A R
s::rsr:f:altion o o o ° ° o
gli)rcl:ircaatlory test © o o’ o o
Serum levels O O 00 O O 0O o o (o)
Urinary excretion le —————————— e e—e——— 3|

*Some blood chemisty examinations were carried out only on the 14th day of the 4th step. **Only in the 4th step.
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Fig. 4 Time-course of the laboratory findings during 6 hours after administration
(Step 1. 200mg fasting, N=10)
N (Unit)
GOT GPT' y Al-P
(Unit) (Unit) i
40 40
] o
30 30
% 6
20— 20— ><
4+
’/_\
2+
| 1 ! 1 [ 1 | 1 1 1 1 !
before 1 5 before 1 3 5 M before 1 3 5 b
Time Time Time
Serum creatinine Blood sugar(fasting)
‘T“/d” (me/dD)
17E 120
1
1.2 110
1.0+ 100}
08 90
0.6 80f
e ] 1 1 T T T ~
before 1 3 6 th 0 before 1 3 s
Time Time
Table 4 Background of volunteers given to CS-807 administration 3. #ERE

Step | Noof Age (Yrs) Body weight (kg)
cases

1 10 28~39 54~78
(Average 34.2) (Average 64.6)

2 6 30~52 57~68
(Average 41.0) (Average 61.7)

3 4 32~45 62~72
(Average 40.8) (Average 65.5)

4 6* 28~46 50~75
(Average 38.5) (Average 64.2)

5 6 21~37 57~66
(Average 31.7) (Average 60.5)

* One of the 6 cases dropped out

ARG FREL 720 MMBILFEHIRE L L T8 L U
BEERE D Z 0 2RSS, M5 7 3 7—¥, SREy
EYRE L7, oM, RRE FEmns s U245
IVTFZ e 7V T IV AR,

FHRIETRABE L ERRE L LT, SEBERE
FIDR 7 ) —= > 7 THBE LA & D FBREM
2EHoN, $LFFRMOBN, HECDOLTHIFHA
2R, BEEEC L VFERCBINT 5 2 L 2BHEICT
ERL:bDTHD, BAT v 7T LOBBRER, B&
U84, &&E% Table 4 1TRL72,

4, WEIER

FFEERICHE TR Fig. 1LISRLEHEER 62 CS
-807050mg £F, 100mg & {EA L 1,

5. ShEk

M s & FRPEDRE O RE L, BRI
HPLC U TRIEL 72,

6. [MympEERRAT

BIXDEh (Lag time) ZFAN 1 -3 /8—F AV
M EF L EELT NONLIN 7025 Ak & D I4#
BEOENERE S A —5 —2HH LT
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Table 5 Side-effects and laboratory findings
during CS-807 administration

Step Side-effects Laboratory findings
1 (=) (=)
2 (=) (=)
3 (=) (=)
4 Soft feces: 1 case (=)
5 Soft feces and abdominal (=)
pain: 1 case
II. & R

1. B - EERs L UBRErRE

Table 5 iCBAT v 7T L DBERER, MELER,
BEHREORR 2RIz, BENREICE WV TIRILE,
iR, O, DB bOTRORAT Y A8 VT H
RERFIDoNahote, B - EERTIREL, 28
REDHEE 5B S L U 3B TIIFICREIRTED &
Nighofeds, H4, 5ERED 2 BRbEGR 5B
VT, FERT T 4 BRRECIZEGEET 14, %5680
TIIEREMER, BEES 1BH o708, WITNOERb &
Sk Uiz,

2. BRSEEERMCOERRE[EOHR

58 1 ERR%Ti350mg, 100mg, 200mg % ZefEREE[E]
BE L7z, CS-807&5%, KICHRREEICELTIZIT
ootz Fig 4 CH 1 BEORARSETH
%200mg 25 LU7:%, 68¥% To GOT, GPT,
Al-P, ME7V7F=, MEHEOHBETRL7, W

THOMEE G CS-80TRSHITRGMIC 51T, A
Bk 3 LBbh2 B EI# S thgh o1,

3. RS OMRRE(EOMR

MRS 1ATRBR TR O RN, MMM 245
&, BOME L2 30ILERSERTHS, £ T,
B4, 5ERRED 2 BTG S BRROMFREEOHY
WKOWTIATICR LT, Ficbabrickdic, B4, 5
P32 FROBRTH 543, B 4BRETRPRSH
U7 1R RER L (ZDEFIC DL TdED 115
DL THREE I L TRLT, (Fig.5~Fig.8)

Fig. 5 \CIFATRE (ME—WIRE, $E - SR
KE) BLUMEKOHEBE R, WINORECS
WTHLEERESIC L 3 LBbN 3 REHEIIRE ML
otz Linl, BB ESHE 1EMEL D bTe
AL, BERTICTREAHECEHE S 2 ERHH -
7z

Fig.6 i3, MELEERREDTT, Vb 2 AR
EEOHBE T LD THB, ZOPT, FHESIC
X3 L Bbh s RE[OERIZ, GOT, GPT »f5
% AR X DRI ER LT VERIDSH - 1205, FER
BFPEBEVRREETL, £#5K T & Y GOT,
GPTEIR T AP R EFEICEEL 72, Al—P,
y—GTP, LAP, ) LU HECERRIZED oL
otz, %72, ZTT, TTTHIKBWLWTHES2HBK
—@&MI ER L TERIDSH - 72085, FEFIIRS 2 BE
ICEAERE S — @I ER L Twa e EBbhis,

Fig. 7 i3thfghs, 4821V A7 o—n, BUN, MmiF
VT F=v, ZEEEENE, BEB, A/GHERLR
bOTHIH, WTNOREELFCERITD SR
PSP Y A

Table 6 Comparative pharmacokinetics of new cephem antibiotics in healthy volunteers —post prandial administration —

Blood level Uri Protei
rinar!
Compound Dose recovaery Effect b_mdf""
0] T
pou (mg) Cmax Tmax t1/2 AUC rate ( %})I of meal xtn l(r;;
rate
(ug/ml) (h) (h) (ug+h/ml)
CS-807 200 2.8 2.7 1.9 15.2 45 Absorption 1 30
Cefixime® 200 2.1 4.2 2.9 15.0 14 Absorption 1 63
5)
Cefterame™ 200 1.8 3.2 1.0 7.2 2 Absorption 1 75
pivoxil
Cefuroxime®’ 0 .
me” 2 3.8 1.7 0.9 11.9 47 Absorption 1 35
axetil (200) (3.0)
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Fig. 5 Clinical laboratory finding(1)
—Step 4,5(N=11)—

(X10/un?)
5604

’

5404

520
5004
& 480]
* 4601
0]
20

\VAW .U

(be}orc) DAY

501 __\
AR ——

T T e ——
‘6'.‘ 1 3 ol
“1 3 ‘ ,g._"
424 ﬂ P e ~.:_'~'-“ff::»—-

1 2 4 6 8 10 12 14 after
(before) DAY
(X10¢/nm%) Plts.
40
4
] S
Q.
2] S
] g -
w1
1 6 8 10 12 14  after
(before) DAY
(Sec)
! Prothr.T
£l
12 4 6 8 10 12 14 after
(before) DAY ! after
de .
(zarat) Fib

/dt)
“u. Hb
174 =
1R '-"-/
r e 7~ \.::_.;_‘. - %\ -
g154 g ery oy
i ﬂ\.—v % O
- <
134 v r T Y v—— T
4 8 14 after
(bc}ore)z DAYw
(/na?)
WBC

10000y -op,
9,000 [ e

8,000

1
(before)

T T
8 10 12 14 after



voL. 36 S—1 CHEMOTHERAPY 207

Fig. 6 Clinical laboratory finding(2)
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Fig. 7 Clinical laboratory finding(3)
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Fig. 8 Clinical laboratory finding(4)
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Fig. 10(1) Serum concentration of R-3763 (fasting)

(ug/ml)
25

it 50mg  (N=10)
—0—: 100mg (N=10]
—0—: 200mg (N=10,

20
15

1.0

Serum concentration

0.5

0.0 U S ST W ST S SN U S
0 1 2 3 4 56 7 8 9 1011 (2 (W
Time
Dose| Cmax Tmax AUC ti Urinary recovery
(mg)| (ug/ml) (h) (ug-h/ml) (h) (%)
50| 08x0.1 25+02 41105 2.1x02 40.1+27
100| 1.0%0.1 35+05 59+0.9 3.7+03 255+3.6
200 23+03 2.7£02 13.7£1.6 27101 329129

(N=10: Mean + SE)

Fig. 11(1) Serum concentration of R-3763 (effect of food)
(ug/mi)
2.0,

—o0—: 100mg Fasting (N=6)
—&—~: 100mg Post prandial

g (N=6)
k-]
g
§
g 10
8
» 1 P<0.05

E e« 1 P<001
@ 0.5

ool o o oy

01 2 3 4 56 7 8 9 1011 12 (h

Time
Cmax Tmax AUC tig Urinary recovery
(ug/ml) (h) (ug-h/ml) (h) (%)

Fasting] 1.3+0.1 23£02 72%08 25+02 337138
Post
lprandial] 1.7£0.7 27£03 87103 18+0.1 50.8+1.8°°

(N=6: Mean £ SE)

mg: 2.0ug/ml), AUC (3.9, 7.0, 12.3ug* hr/ml
%0, ¥0TROBRSRIZBLTYS Tmax 3#2.
Thr, t%i3492.4hr, RPEUEEIZHI0%L, ARICHK
FET—EEERL . Fig11—(1), (235 2 Bptic
81 3 REREOEE LR U 7-FD R -3763D fnhi
FERHIR, SEYHENBIE D A —5 —, 8 X URSHE
WERLI: D TH S, 5 BkIZ560-600 Cal DERV A

Fig. 10(2) Serum concentration of R-3763 (fasting)
(ug/ml)
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B (D= 2B, ~—HY>, FRY T VIR,
FavY, beb, FANRSGHR, 3=F—X1X& #
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Fig. 13 Serum concentration of R-3763
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PHASE I CLINICAL STUDY OF CS-807,
A NEW ORAL CEPHALOSPORIN

SHiNIcHI KoBayasHI, KaTsuji OcucHl, Eiji UCHIDA, HAJIME YASUHARA, KOj1 SAKAMOTO
Department of Pharmacology, Showa University School of Medicine, Tokyo
MINORU SEKINE, KUNIHIRO SASAHARA
Product development Laboratories, Sankyo Co. Ltd., Tokyo

CS-807, a new cephalosporin for oral administration, is metabolized to an active metabolite(R-3763) by
nonspecific esterase in the gut wall.

R-3763 has been shown to have not only potent broad-spectrum antibacterial activity in addition for
Enterobacter, Serratia, indole(+) Proteus but also remarkable stability against g-lactamase. The purpose
of this study was to determine the safety, tolerance and pharmacokinetic profile of CS-807(R-3763) following
single oral administration(50, 100 and 200mg) and a multiple dosing regimen(200mg, b. i. d. for 14 days) in
healthy male volunteers. The concentrations of R-3763 in plasma and urine were determined by the HPLC
method.

The dose-related plasma concentration-time curves were obtained following a single dose (50, 100 and 200
mg) under postprandial administration rather than under fasting condition and also the increased Cmax's,
AUC’s and cumulative urinary excretion ratio’s of R-3763 were observed under postprandial administration.
After multiple postprandial administration of CS-807(200mg, b.i.d.) for 14 days, no accumulation of R-3763
in plasma was found.

The pharmacokinetic parameters of R-3763 obtained under postprandial administration of 100mg CS-807
for Tmax, Cmax, AUC, t %4 and cumulative urinary excretion ratio were 2.7hr, 1.7ug/ml, 8.7ug « hr/ml, 1.
8hr and 50.8%, respectively and plasma protein binding was about 30%.

Administration of CS-807 in single or multiple dose regimens had no significant effects on vital signs(blood
pressure, heart rate, body temperature) and ECG, and subjective symptoms or clinical laboratory test data
in this study. However, some of the hepatic functional laboratory tests(GOT, GPT etc.) showed slight
increases after multiple dosing.

The results of the phase I studies of CS-807 show that CS-807 has a relatively long t % and good renal
excretion and no significant side-effects which would prohibit the continuation of clinical trials.



