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B AEDEIL89.7% Th-72% BEI LT PELTH
7= MRSA 2K 35 X)) v bR RIET 5700, ERFRT
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1. FERRIRABRB&

ABEE TICB LN ERRABREED S b, LTI
AL —MEARR, BHABRB IUEEFRIEAL
GABA ZABREEICBLIZTEB L HBE L -G XIS
WTEBIZEET A RASALN TV S, —REEAR
Tk~ AREERAR, VI FERRERERS LU
2 - ERBRAZABTENRENERESRERL T 5,
L, TORBRERVTNOEE D 1,000 mg/kg
DEHETH o7 (Table DY, —F, BFEHHL7 >
LENZDWTHD L, ERBYTHEBRLRH S LAE
i%, cefazolin (CEZ) 400 mg/kg” % 7-1d 600 mg/kg®,
cefsulodin (CFS) 400 mg/kg”, cefmetazole (CMZ) 800

Fig. 1. Chemical structures.
mg/kg? EME SR TV, DI Enb, R DEE
Table 1. Observation of convulsions in general pharmacology study
Test item Animal Dose s f resul
(mg/kg,i.v.) ummary of result
Induction of convulsion mouse 1,000 Increase of incidence of tonic convulsion
induced by pentetrazol
320 Increase of power in spectral analysis in EEG
Spontaneous EEG bbit P ysism
rabbit |

(electroencephalogram) 1000 Appearance of high—amplitude fast wave in EEG

' and convulsion in behavior

Respiratory and o
. dog 1,000 Convulsion in 1 of 3 animals

cardiovascular system
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FREAICOVTRBETERVA, ZORAMEII L
EIFLDIEL, BREFFICHBICARZEIEIEZLS
hihol

ZhE R, ZEMFmMo—RE LT, FRE (fu-
rosemide) FREDEEET v MIBWTAHIBFEE
RHEBETAINENERE L T 525, F#I 1,600 mg/kg
1% furosemide & XS L CHREZ BB L 2 h o 72
(Table 2)*s Z DRI, furosemide IZ & 5 EFEEIC
B THAHOREIZ L 2 BFRIHHI N RN L
)b EDL, bheAl, KFAETIT furosemide 12
SHABERMELERAPHEI LR VEOERLBTY
%Y

ERIZHG T LA EEWEOZTERIIN T HERIC
2T, receptor binding assay #:iZ & Y &L 72,
CORER, FEl1gkh NMIERRE L-BOREmP
BEOHIOMB/ICH Y T 5 1mM (620 4 g/mL) i3,
NMDA @%EIUGABAHXV)J&&G) BREZNS
VA FEDKEEEHELADICH L, GABA 251K
K LCIHEERE RS2 VI E 2R L TV 5Y,
ChEBHISESIE, AFZE Ty MREAICRS T L
ERHPFRIN, TNIZIE GABA ZEEAAL TS
MR H S Z L E2HEL T3 (Table 3)%

HEoB#&ix, NMDA %%5%d %213 GABA 51k
PERFOEBFRICHE L TVEI L2 2 bEsD
DTHED, TNODIERABEIZOWTIZCEZ L k%
Lol

—7%, GABAZBZHHELX R THEED ) b,
-#/n/*mﬁﬁiﬁxTn4bﬁrkri

(NSAIDs) L DOBHT, ZOBEEIERH MR X h %
ERERTHLEINTVWE, 22T, NSAID & HH#&ES
LR ORROBBFEREER AT Lz, COER, &
#) 1,000 mg/kg % fenbufen 100 mg/kg & PfAES L7-
BETOEBUEREH L kb oY LA oT, KA
id=a2—% /0 RILAE L NSAIDs & ORI A
LNB L) LEYHEER IRV D EERIN, b
A, BUNBE L2 —F/ 02 ZHEE enox-
acin (ENX) 100 mg/kg iZ fenbufen & Ot %5 TR
BEFERLY

AR DOEBEFMEB I UCEERBWICOVTYH, &
BEREHERE L (e X2 B2 EERE),
ZDH L, ERIETORIBYA 500 mg/kg T HE—H
RUEEBEFR LY 12720, ZOBREBORF~D
RBAZKIZ0.05% ki LK<, BRRMICFICEEIX 2
LEZON, B, TERHFYW TIL2,000mmg/kg D
FHETLEZELZFER L 22 o7: (Table2)?,

DBy, KRRIKERS L& EEELERT
5%, TOERIAEBRKRS TEA SN T3 CEZ
EHBELTHHENDDTIIRL, $/CEZ%2IILn L
THRAFEDOL 7 = LH|TIIEREFE DN CREEHE
REICEHEICAONSE L3 h Dol DX R
BhD, READOHEELIERTORBERZBSTHI L
X% 007,
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AR DRI, AR - WRHERZII LD ET BRIV
ZHEBICBVTI991E7H L) 1994 4 10 B 22 )
TEBL, BEF L1288V TF0EMHE, ®&Hk

Table 2. Observation of convulsions in toxicity study
Test item Dose
Summ
(animal) (mg/kg,i.v.) ary of result
2-week study of kidney toxicity 1,600 (CFSL) convulsion in 1 animal

(Rat, N=5) 1,600 (CFSL) +Furosemide no effect

2,000 (CFSL) no effect

Single—dose study of related compounds toxicity 2,000 (Metabolites M 1) no effect
2,000 (Metabolites M 2) no effect

(Mouse)

500 (Related compound VI)
1,000 (Related compound X)

clonic convulsion
clonic convulsion

Related compound VI: by—product materials; Related compound X: by—product materials and degradatives

CFSL: cefoselis

Table 3.

Observation of convulsions in vivo study and inhibition of GABA receptor binding in vitro study

Test item

Summary of result

Observation of convulsion (Rat,i.c.v.)
(EDx value)

CFSL : 16 nmol

CEZ : 12 nmol, CER : 50 nmol

Inhibition of GABA receptor binding
[ICs value)

CFSL:2.7mM

CEZ :1.4mM, CER:3.7mM

CFSL: cefoselis, CEZ: cefazolin, CER: cephaloridine
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FRE L. ARBEONFUT B M 747 61, 425
FITHo7

BRERF 1,172 8 D 5 5 2261 (1.87%) 1230 fF D &l
ERMED LN, FOWNRIEEL LTHES, Kk,
FHERLZ EBBUEER 176 THhH, SEHMEE
Tt o 7-ER, HHREER EOTEMEERIZED L Ho
7= (Table 4)?, EMFIEBAHEEL A D L, 65FKHD
JEE#EE T3 692 Bl 17 B (2.46%), 25 XL,
65 MLl E D E#E T 480 Bl 5 61 (1.04%), 51,
DL BRI ETIZ22196F 26 (0.91%), 24
ThY, BHERORBEENBRHE TR kDI LIk
ol

¥/, BRREERELEIIAFIZG A% TRENE
sz 1,111 fl9 127 1 (11.43%) 12202 2 5
h, AB & LTIXGOT £ &, GPT L7 7% LIF#RER
BEOEBADPELLIDTHo7 (Table5)?s Zh b
DEFRIZDOVT D, EHE L SHEOH CHRICERR
Dol

HRBEDEFREEIZOWTIE, Cer ASTEEREHIERIZH
EENTERID D V2D EER I HEETH 555,
TGEREE 5 ARG 12 S-Cr fEAMRIE S 172 1,093 D 5
%, 8-Cr 2% 1.2 mg/dL LA E 1.6 mg/dL FKifi D B E A 87
#l, 1.6mg/dLLAEDBEENAOFITH 722 05,
BHERICITBERENSMET LA-BELHAANL R TV
Zzb6N5b,

—%, BEBRMNIAH 1E 1g % 1M CHAHS
EL-ROEEMBFEFIRE (Co 1E60ug/mL, MH
BEOERY (t.8) 13H 238, RK5ME»S 24

Table 4. Side effects

No. of patients evaluated 1,172
No. of patients with side effects 22
Incidence of side effects (%) 1.87
No. of events 30
Anaphylaxis
Rash 6 (0.51)
Fever 4 (0.34)
Itching 3 (0.25)
Erythema 2 (0.17)
Small papule 1 (0.09)
Eruption 1 (0.09)
Digestive system
Diarrhea 6 (0.51)
Nausea 1 (0.09)
Vomiting 1 (0.09)
Others
General fatigue 1 (0.09)
Headache 1 (0.09)
Dyspnoea 1 (0.09)
Peripheral coldness 1 (0.09)
Hypotension 1 (0.09)

No. of patients (%)

BRI TORPHIERIZH 95% Th o 72 (Fig. 2)%
ThonT A —FEREFAE AT = AHT
% 5 ceftazidime (CAZ)® L T 5 L Cow B L PRSP
R ZIZIZRE TH o 2D, 681220V TIZ CAZD
16 L )RR 270

F 7, BER 12 B60BREREEE TORABES
Cer ##8EEL LT, BE, PEEBIUEEOERERE
EBELLPICENBEEIISEL, oW LALEZA, B
BEEOETHEAZEBE I L L, fDERE AUC DI
KAHRHN, S5ICRFHRERIET LTV (Fig
3)",

SOEH, BERSICX AENBIED S, Bk
BEEETD L, DERPLERKSICI S MPBRED
B FRENEDS, T0X) RENEREIZAFIZHE S
72D TR, BHEER O£ 7 x AR —EEIZED
bNBLDTHb, 72, BELT7 = AF T, twf
DEEVFPRAREROER 2R T L OFHE T L, &
FEINLOEFTIIEREREOREIS L-HE - B
BRHRHETHI L CREMLFICHEILZVEZEZ DN
Twb, ZNLHE, AERMETCERIN-EELE
B L OHTR L7 FEBRIRABREAR, & 5 ICKHFDOBRKRA

Table 5. Abnormal laboratory findings

No. of patients evaluated 1,111
No. of patients with abnormal 127
laboratory findings
Incidence of abnormal laboratory 11.43
findings (%)
No. of events 202
Hematology
RBC | 1/1,106 (0.09)
Hb ! 1/1,106 (0.09)
Htl 1/1,105 (0.09)
WBC | 8/1,106 (0.68)
Eosinophil t 21/ 940  (2.23)
Neutrophil | 2/ 896  (0.22)
Neutrophil t 1/ 896  (0.11)
Monocyte t 1/ 940 (0.11)
Prothrombin time t - activity | 6/ 224  (2.68)
Platelet | 1/1,070 (0.09)
Platelet t 1/1,070  (0.09)
Blood chemistry
GOT t 43/1,072  (4.01)
GPT? 69/1,072 (6.44)
LAP t 7/ 617 (1.13)
Al-Pt 15/1,037 (1.45)
Total bilirubin t 2/1,003 (0.20)
y-GTP 1 16/ 952 (1.68)
BUN t 1/1,061 (0.09)
Kt 1/ 349 (0.29)
K 1/ 349 (0.29)
Sediment in urine
Sediment in urine (RBC) t 3/ 749  (0.40)

No. of patients with abnormal laboratory findings/No. of
evaluated/ (%)
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Group (o tn3 AUCo -  Urine recovery
Dose Cnu_ tw3 AUCo. Urine recovery (pg/mL) (h) (pg-WmL) (%)
(mg) (pg/mL) (h) (ug - h/mL) (%) 319 380 106.6 73.7
500 31.9 239 840 948 i 32.5 487 1482 66.0
1,000 60.0 227 163 97.1 i 404 815 3468 53.6
2,000 121  2.30 305 91.0 v 206 399 9804
1000 ¢ IV (hemodialysis) 3.54
’ oGroup I : 50=Cer<70 (mL/min)
® Group [ : 30=Ccr<50
i 1 ggg K:g 100 " 2 Grouplll: 10=Ccr<30
100 | . 2:000 mg » GroupIV: hemodialysis

107

Plasma concentrations ( zg/mL)

0.1 2 4 6 8 10 12

(=]

Time (h)

Fig. 2. Mean plasma concentrations of cefoselis in
single—dose study.
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L7 kBbhi,
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DYET R EEZEAEIRELMHER, 199841203
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Fig. 3. Plasma levels of cefoselis in patients with
renal dysfunction.
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BTHY, REREWBME (GFR, #HE Cor TRAZN
B) REEBIITHEMAZRIDLLOD, 40RUET
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T/, EROHERIIAEE, Mlim, REES, K,
BER 2 EOPRAREEORAE T L IRBOZREE
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F—DALNBZVWHTIEVWTRLIINSOERI AL
h, 66 MARMTEREREL LD S VIEAHOSHO
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LMEHEHEREA L, BEOBREI 16, £EMS
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14
0
< 12
2
aé.lo
% 8
3 6
£
5 4
“ 9
0
9/9- 9/23- 10/7-  10/21- 11/4- 1V18- 12/2- 12/16- Jan.
Date
Onset date 9/9- | 9/23- | 10/7- | 10/21- | 11/4- | 11/18-| 12/2- | 12/16-| Jan. | Total
Number of
patients 4 1 6 9 11 14 13 5 1 64

Fig. 4. Distribution of onset dates.
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75—t LTI, BHEDLVIZERISCE [P
BEEZOMED 5 VIEBOEROHHEE| 1EZ2 S
N-DOT, TRNHEOEFEIZOVWTIEERS L L,
BEEIZOWVWTIE, BMEARERAIO 1 BHE5EIXIZ
EAEDP1IEIIgZ 1H2BE T2 BFHETH - /2
A, BB TIEHEK 1B 1g, 1H1ETH - 72
(Table 7)o

3. BIEHER L B8
FRRBBERITER, I 70X Lo L
CIHEBROERB LUEBEHLANAVOKT, #Elzen
BEREETH-2e INOHDERDOEBFIFI, K,

IF T UXRAGEDPRDOLNTLDH 46 6, BH#EE
34560 T, MADEREED/-DIZ306ITH - 72
(Table 8) .

BIVER DORBRII 5 2B L TH 5 4~5 A B A
boblbd%L, FEAEVW1ABMUNIZERL TV
(Fig.5)0

T/, BIHE LTI 646 59 BIAEIE - L 7
(Table 9) » [BIfEF THOHEIL, 59 Bk 43 B (% 73%)
PIEEHIE - BT25 1BRURTHH, #hilto
HEREZELZBITLENBIO—EEBREITEALH2
BRLHNTH 5720 KEED 5 BIZDOWTIE, 4 BIAE

Table 6. Serverity of renal dysfunction and age
Renal functions Elderly patients
before o 65-74 <65 years old Total
administration Z75 years old years old
) 0, 0 9,
Patients with dialysis 10(15.6%) 7(10.9%) 14(21.8%) 31(48.4%)
(4] (3] (5 (12]
.79 .79 .6 .99
Patients with renal failure 3 ([43 ] %) 3 (E; ]7 %) 1 ([10]6 %) 7 (123 %)
servere 10(15.6%) 1(1.6%) 1(1.6%) 12(18.7%)
(5] [o] (o] (5]
moderate 3(4.7%) 0 0 3(4.7%)
(1] (1]
1(1.6%) 1(1.6%) 1(1.6%) 3(4.7%)
1 . .
Renal dysfunction mild (1] (0] (1) (2]
none 1(1.6%) 0 3(4.7%) 4(6.3%)
(1] [3] [4]
nknown 2(3.1%) 0 2(3.1%) 4(6.3%)
u
(1] (2] (3]
Total 30(46.8%) 12(18.8%) 22(34.4%) 64(100.0%)
o (16] (6] (11] (33]

(' ): Ratio per total (%)

[ J: Number of patients with a history of central nervous disorder or predisposition to convulsions

Renal dysfunction, according to estimated Cer (creatinine clearance):

Severe: <30 mL/min; Modereate: 30 mL/min to<50 mL/min; Mild: 50 mL/min to<70 mL/min; None: =70 mL/min.
Estimated Cer: Calculated by the estimation formula of Cockeroft, D. W, et al. Unknown body weights are considered to be 60 kg.

Table 7. Distribution of daily doses
Daily dose 2g%x2 2gx1 1gx2 1gx1 0.5g%x2 0.5gx1 Total
patients with dialysis 1 3 8 16 2 1 31
patients with 0 0 6 1 0 0 7
renal failure
Risk factor elderly patients 1 0 15 3 0 0 19
+ 0 0 2 0 0 0 2
renal - 0 1 2 0 0 0 3
dysfunction
unknown 0 0 1 1 0 0 2
Total 2 4 34 21 2 1 64

*In case of a dose change, the maximum dose is used.
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ERRBRHAMRE, BUE, B2 EOFERRREIZI)RE
T, RO 1FIZRBEBRED D - - BEEEEH T,
AHIFEFIEBICHRESRBE LD TH o7z, BIfE
HERABOME L LTI, ZBOLRVEFIF18FDH
D, BWROHLHITHECIBE L LB XD o 729,
B (M8, CAPD &) OEMEA 11 fl & lE#
hotl, BNERBITITNOER - BRLTVSD
P, TTIRR X ICIFEAEDEFIHEIE - BRL

Table 8. Main symptoms
Disturbed consciousness
Total
+
convulsion, * 30 16 46
myoclonus, etc — 15 3* 18
Total 45 19 64

*Dysarthria, hemiplegia, and hypoactivity

TBY, BIFOERCIHTAIFESIHL,TIER.
7o, AR IF s UXAREDNAROLNIZ46 FITIE, 20
Bl CHESFSER SN TE Y, EHAEADOARIT T
BRA 120, 7z=r A 88, 7/ SVEF—L
5%, 7aF¥,8n 36, NV TOBRF MU 7L 26 (M
b, BEABIBHY) Tholh, ENOBELFEKk Zh
SDEKOEMEDHL N TIE RV,
IV. 5% 0O A&t
PHEAEEERO BRI LREFIET 5720, WX
EORE B L UREREMEROBRA 2 EE2ITY, BE
FHOBMEZNS L TERBIERLHIIRELL 4
%, E5IXOMer AR OBEFER KT T
{72DI2iE, TRISRLL D CEWETVEAWIE
RBEHDOA D= XL BFFR 2L WNICHERERELBELTY
AT 78— IVALIPICL T ZEPLELE
Zbhb,

Table 9. Outcome and days for recovery
Days from the last administration to recovery (recovering) Not yet -
Recoverd recovered
Outcome or (includes Total
_ = .2 _~
recovering 0 1 2 3 41 5 6 7 8 9 10 | 12 |15 deaths)
tients with
pabents wi 30 o122 7|2|4]2]olsl1|1]lel 1 | &
dialysis
tients with
patienss wi 6 |1|1]o|l1]o|lojo|1]o|l2]o|lofoflo]| 1 7
renal failure
Risk
elderly
17 0 6
factor pationts 0 o|1| 310 |3|0o|2]|0o]|1]o0 2 19
+ 1 0 0 0 0 0 0| 0 1 0 0 0 0 0 0 1 2
renal
. - 3 0 0 0 1 0 0| 1 0 1 0 0 0 0 0 0 3
dysfunction
? 2 0 0 0 0 0 0| 0 0 0 1 0 0 0 1 0 2
Total 59 1 2 8 3 3 10| 4 6 6 3 5 1 2 5 5 64
*! During administration
*? The last day of administration
? Unknown
25
2’
5 2
g
[
e 15
St
o
& 10
2
£ 5
Z
0
1 2 3 4 5 6 8 9 10 14
Time to onset (days)
Time to 1
onset*(days) 2 3 4 5 6 8 9 10 | 14 |Unknown| Total
Number of
patients 5 7 8 21 11 6 1 2 1 1 1 64

*In cases with several symptoms, the day of onset indicates the day when the first adverse

reaction occurred.

Fig.5. Time to onset.
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Consideration of risk factors for the development of central nervous system symptoms
upon administration of cefoselis

Kaname Ohara”, Satoru Matsumoto®, Jiro Watanabe®
and Sadao Higuchi®

“Research Division, Fujisawa Pharmaceutical Co., Ltd., 1-6, Kashima 2—chome, Yodogawa—ku,
Osaka 532-8514, Japen
“Development Division, Fujisawa Pharmaceutical Co., Ltd.

Cefoselis (CFSL; trade name: Wincef®), anew injectable cephem with intensified antimicrobial activity
against methicillin-resistant Staphylococcus aureus (MRSA), besides the antimicrobial activity of the third
injectable cephem, was marketed in Japan beginning in September, 1998. It was recommended for use with
patients with a predisposition or susceptibility to acquiring infections or those refractory to other antibiotic
treatment. However, central nervous system symptoms, such as convulsions and disorders of
consciousness, were encountered in 64 out of about 40,000 patients (estimation from the amount sold) who
received it within the first 4 months after launching. These symptoms were not predicted from the results
of clinical and non—clinical studies up to the time of new—drug approval, and analysis of the background of
these patients indicated that these symptoms occurred predominantly in patients with lowered renal
functions, such as those with severe renal impairment including dialysis patients and the elderly (in
particular, 75 years of age or older). Among those patients with central nervous system symptoms and
normal renal function, other factors were present, such as anamnesis of cerebral infarction, cerebral
hemorrhage, brain tumor, convulsions, or meningitis, or a predisposition to convulsions. Although the
usual administration of Wincef® is intravenous drip infusion of 0.5-1 g/time twice daily, the daily amount
administered to most of the patients with central nervous system symptoms was 1 g uid in the case of
dialysis patients, and 1 g bid in the case of other patients. Symptoms occurred 4-5 days after the start of
administration in most cases, and most symptoms occurred within one week. Cefoselis is a drug of the
kidney—elimination type, as are most existing cephems, and the elimination half-life in blood may be
prolonged by renal impairment. Most of these patients with adverse drug reactions had lowered renal
function, so it is presumed that central nervous system symptoms occurred due to the transfer of cefoselis
into the brain through the blood brain barrier (BBB) or the blood liquid barrier (BLB), as a result of the
persistence of high blood concentration following consecutive administration. With respect to the
mechanism of action of cefoselis in the brain, reports which indicate the involvement of the y ~aminobutyric
acid (GABA) receptor or the N-methyl- D-aspartate (NMDA) receptor have been published, but the details
remain unclear. For further promotion of appropriate use of this drug, clarification of the risk factors for
the occurrence of central nervous system symptoms is needed, for which clarification of the transferability
of this drug into the brain, and its mechanism of action, is necessary.



