366

BHEtEREY SR

MAR. 1996

FuRSy SREOFY 7 = L3 cefteram pivoxil DFE#E 181 5 ANBIE

mw o BB LU KT
N EAER e 5 —BRER"

(PRL6E 12 A5 BRMT - FRTFE 1A 18 HRA)

Prodrug T# 2 &0+ 7 = 4K, cefteram pivoxil DHMHE I 81} 2 AAMBERI L 2o 815
DR - WRE DR W IKE 5B (65~87R, FH78.28, B2H, K3 &N 100mg ¥ ZM
B ICREOKS L, Mh, RO cefteram WEHS % bioassay ic THIE L co U — 7 MIZARMHE 1~3
BRI H D, 0.72~1.9 ug/ml OME R T L7z, VEFITI, RER2BMECHO TOPICHRL
b, MEBEABREOENIC L2 LEESN, RIEK 24 M E TORPEINEIR, 13.7%TH-o 1,
eI 1.4 B50, AUC i25.18h« ug/ml THo T, BERS V74 THICB T 5 MEM LR
T2L, BRETE, RER2BME CREMOMPMEERTH, UkizHORESBONT, BE
BIMPMEH Y — 7128 3 % TIRBRINORIE & Hit OBIEHHER L B> TRMOMPMEHRS % L
D, TORIHMBEDOKENHS MR- HEREHESNT, £/, BEIRAT7—¥ick 37D
K5y ZDEREUBRETEBELTWVWILELTY, *OERRIPEVERDRSE, ZThs ORRY
5, ORAROEBETH->TH, BAREEOHARTHNIIH2EORESICKZMIZLVETX 5,

Key words: ¥ 757 5 A, EXF N, BiHE, ENERE, Pharmacokinetics

Cefteram pivoxil (CFTM-PI) iZE LMt T¥E&ESHH
RHRTCHRINLIATNVEREORY 7 2 AHT, BOKES
BB S RIS W TIBEHRBADHERFRO LA T 7 ¥
LD R#ANT cefteram (CFTM) 4k D HEERAERE
T34,

BRECBWTIR, BETIBRERECNA TREL L
BNERTHLE»5, EMOUNMBHEEE L 3R
BEV8H 2, £z °45E, KEEICKD S5 CFTM-PIO
HABEICOWTRHEL, db¥TMISICL ZBKEITH
AR DB & HEBRES L 1: D T]RE T 5,

I. BRELUFE

B X RIT65~87TK (FHT8.2K) ORMBM2
B, x3FTHhS, MF27v7 F =, BUN,
GOT, GPT R L BIEXTHBH, JVvT7F=v7)7
5~ A (BATF Cer) 13 44.4~108.4 ml/min (¥#767.3

ml/min) THotz, £, AV YT TY—r
(ULTFTICG) AFMABRICBII 3 152EHEZ, 6.5~
17.5% (¥$511.9%) Th-7: (Tablel),

CFTM-Pl &5 H#k iz, FHHZEHEFICK 100ml ©
At bIZEA 100 mg 2RA S/, RERO.5, 1,
2, 2.5, 3, 4, 6, SE¥MZICERML, ¥ATL T 24 F¥fE
B TORRLITo oo FHIUREIZ, MEI MR,
RiztD¥ 2HEFE TOM—-80°CIC THEREL 2, B
LOMETIINROEERRI:D X TIT- 72

ML X CRPD CFTM BERE S LR A AT Y
A BHIZ L DITo Tz, MERICIZ Klebsiella pneumoniae
ATCC 10031 %, #%#hic i3 Klebsiella FisEH (RY TS

F10g, Ax*A5g, 7FUH1.5g LEXI15g,

ZHEKI1L, pH6.5~6.6) #AVIR—N—=FT 4 X7
HBIZEDITo ke, MBRIZ, MFHBE EFDE T,
ROBEIZ1/15M Y VEEETGHR (pH7.0) THEL

Table 1, Profile of ambulatory aged patients

Case Age Sex Body Weight Cer Ht T.P. ICG (15 min)
no. (year) (kg) (ml/min) (%) (g/dl) (%)

1 80 M 37.0 44 .4 34.3 6.4 6.5

2 87 M 47.0 49.2 33.7 6.4 12.0

3 82 F 49.5 51.8 36.8 6.6 11.0

4 65 F 72.0 108.4 41.1 7.8 17.5

5 77 F 39.0 82.5 36.5 6.2 12.5
Mean 78.2 48.9 67.3 36.5 6.7 11.9
+SE 3.7 6.2 12.3 1.3 0.3 1.8

* RRERARX SRAT 35-2
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7, BMAOEOMRIZ, BRCEABSDELR . % %
one-compartment open model ¥\ T1T- 7z, S, Ret ORMME T 13, RO LEABE,

II. R |

CFTM-PI ® 100 mg 1 [51F5 34 o Ifn 3% I BE D #:
% Table2, Fig. 1 XiRL 7z, MIMPMEDO Y — 7 {# X
R3¥EHR 1~3RFMiIc s o, 0.72~1.9ug/ml TH o 7o
ER I~ER 4D 4PIcB LTIz, RERNZ225M
PiIcRHE N TV 308, ERF S5 I8\ T2 2 BM
¥ TRIPIREH S ks o e, 5 B0 M E Noo 1
ERKOEBRTRLEY, C—27HIZRESR 2B McHY ) No. 3
LA 8 o I B W L o <0.07 No. 4

Reh B, RhPEft¥E % Table3, Fig. 2Rl 7%, (h)
ROIMEOFHEOY—7{Eiz, RESR2~4EMT Fig. 1. Serum concentration of cefteram in the aged
75.74 ug/ml ®R L, 24 B 3 T RBUR okt 3 13 (cefteram-pivoxil 100 mg p.o.).

13.713% Th-o 1,

One-compartment open model IZ4TizHTH SN
fevyiav—varh—7%Fig. 312, EBHEHN
X —% —% Table4 &R L Tzo Tmax X 2.05 FF,
Crmex 12 1.28 pg/ml, Ty i 1.41 6§, AUC ix5.18h -
pg/ml ThHo 2,

SEIOBBRER ORI EE | HEXKBERICBIF 3 / » 1
EFRERAB T OAREI b & I THEL RHM .
# Figs. 4, 5, Table5ZRL 7z 2 46 T2 24 (h)

Fig. 2. Urinary excretion of cefteram in the aged.
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Table 2. Serum levels of cefteram after a single oral administration of cefteram pivoxil under non-fasting
conditions in aged patients

Time (h) Serum concentration (ug/ml) Tz AUC
Case no. 0.5 1.0 2.0 2.5 3.0 4.0 6.0 8.0 (h) (h - ug/ml)
1 0.56 1.7 1.75 1.6 1.6 0.9 0.43 0.18 0.89 5.63
2 0.25 0.57 1.6 1.6 1.6 1.2 0.26 0.3 1.69 8.50
3 1.05 1.9 1.7 1.4 1.0 0.6 0.3 0.125 1.17 5.85
4 NT 0.62 0.72 0.54 0.52 0.34 0.12 ND 0.89 2.49
5 ND ND ND 0.6 1.0 0.92 0.4 0.45 2.39 3.44
Mean 0.465 0.958 1.154 1.148 1.144 0.792 0.374 0.211 1.41 5.18
+SE 0.226 0.361 0.344 0.238 0.205 0.147 0.081 0.076 0.29 1.05

NT: not tested, ND: not determined (<0.078)

Table 3. Urinary excretion of cefteram after a single oral administration of cefteram pivoxil under non-fasting
conditions in aged patients

Time (h) Urinary concentration (ug/ml) Urinary recovery (%)
Case no. 0~2 2~4 4~6 6~8 8~12 12~24 0~2 2~4 4~6 6~8 8~12 12~24
1 26.1 63.8 53.1 NT NT NT 2.66 4.66 2.92 NT NT NT
2 42.8 141 60.1 80.3 23 0.9 2.35 7.61 2.58 0.37 1.5 0.37
3 21.5  36.5 9.4 2.7 1.5 0.2 4.64 5.37 1.4 0.5 0.25 0.22
4 76.8 120 60 8.1 1.4 0.1 415 4.68 2.28 0.61 0.3¢ 0.09
5 ND 17.4 119 55.2 28.8 NT 0 0.97 7.97 293 4.12 NT
Mean 33.44 75.74 60.32 36.57 13.67 0.40 2.76 4.65 3.43 1.12 1.55 0.22
*+SE 12.81 23.8 17.6 18.7 7.2 0.3 0.81 1.06 1.16 0.60 0.90 0.08

NT: not tested, ND: not determined (<0.07)
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Table 4. Pharmacokinetic parameters of cefteram pivoxil after a single administration in aged
patients
Case Crmax Tmax T AUC Ka Ke! Time lag
no. (ug/ml) (h) (h) (h - ug/ml) (h~") (hY) , (h)
1 1.61 1.58 0.89 5.63 0.78 0.78 0.29
2 1.27 2.82 1.69 8.50 0.41 0.41 0.36
3 2.06 1.21 1.17 5.85 1.96 0.59 0.33
4 0.71 1.72 0.89 2.49 0.78 0.78 0.44
5 0.76 2.92 2.39 3.44 2.68 0.29 1.98
Mean 1.28 2.05 1.41 5.18 1.32 0.57 0.68
+SE 0.26 0.35 0.29 1,06 0.43 0.10 0.33
3 Table 5, Comparison of subject and pharmacokinetic parameters
’T; 2.0 between younger healthy volunteers and aged patients
g Aged Healthy
g 13 patients volunteers
g Number 5 6
§ 10 Age (year) 78.2 32.8
s Body weight (kg) 48.9 61.8
E 0.5 Tomnax (h) 2.05 1.49
5 Cous (ug/ml) 1.28 11
@ Ka (h-1) 1.32 0.84
1 -
051 2 3 4 5 6 7 8 (h) Kel (") 0.57 0.84
. . . . T (h) 1.41 0.83
Fig. 3 Simulated concentratlpns of cefteram in serum AUC (h - yg/ml) 5.18 3.59
(in the aged). Time lag ) 0.68 0.30
10.0( Urinary recovery (%) 12.12 22.94

114 %
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Fig. 4. Comparison of serum levels of cefteram after

a single administration of 100 mg under fasting
conditions between aged patients and younger
healthy volunteers.
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Fig. 5. Comparison of urinary levels and recovery of
cefteram after a single administration.
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THBNOEBRMN IR T 7 —¥iI L D ARES N TIESR
o CFTM k725 TMRMMP A D, FFEREETHE
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Y7 THDLABNMBOEESE XD XS RT3 008ER
DRETH 2, INBOFEBELXDOBBICLDEIC
HELTW30OFTRER TR,

SEOREKE 5 A EWEFiC CFTM-Pl #& 5L 1
g%, /MUOSDHREL T EIEERFRARTI VT
A T7TOREELRT 2L, UTOABBHATH I,
OEEENK &V, I i1 ATIRES 2 BRI
ThHicHE L e QFHETHS LIRER 2B E T
OMEFMEZIZZEAUCBEHRBTH S, QRE5%L 2FF
L, EERE THOBEEBERT, @Mmd»s iR
MELTWwWELEbN2 128/ % CORPHHES 2
THLERECEBETDHZ. 0o DRELEREL DR
L T & -t 0 OTTEE DN BN ERETRE & T
2 &, cefixime”, cefutibuten Z2fERFRY 5 DRED L
B33, Thbb, #5%2, KM CREMNORE
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BOBODAICDOWTHEEML S,

¥ TEGZC VT THIY, SEOBRMCDWTE
PICLiCRTHAB L, MELS - L H{EL - ER 41X
BSROEXMTHo N, 1EOHRSEREIZ1.4mg/kg TH
D, MOEMLE~K1/2BTHSZ &8 Cnaxy AUC
~EELLOTHE, EXKLLHBHLTWVE LD
w2, UEEOEARMBICHS »2NBOER R
RENZORTBRARBECE>THHTHY, 60 RA
CBIAMBOERIINEVWERDNS, 65RUL%E
HREL—ETIL, pRIVBLVERMERDILE
B0, MBEOEEEIBBLICS B E, HELLDBRA
ORETT, NROFYERE T0RARBELCRDZ LD
BRELTWAERRZIZCHBY, EH5 T, RES
2 RS TSP EMBHBL T, RARICR
DB 2 PR S bRLZERENLTH Y, ABK
R Y, RERFOKKE RS 7efl, RERFL~NV
=7, RERE, BLEORBLEOACRSh S, &
NoDREBRERE IS, BRPBEDFELRRIC X
STw3rBbihzd, LrLEFIL, BRIEMMEEE, 18
HEAEMIE R, LEMBICHTR 2 AL TARL
SORDEMTH 2, HorRMLEERBIIRL, B
& Tb L, BRNOMEENFERITHTH>
7eo FEBIL, 2, 3BVTNY S0RARDBREEREN D
BIFRERAITH 5, HEEORBEEKL T, mF~D
HRZZIRAETH -2, E—27HIZCFTM 0 1 B
ERi32.0~2.2mg/kg THOIEEZED 1 HR5E 1.6
mg/kg EHREBTH-7-Z LI DORE LY, #HE
BIRILREL 7, REERMPBENE—I7CETEET
IZRUN DEBEE b HEMt DB EEHSHERE L H > TR DM i
BB LY, TORIIHMEBEDOEZEIHS»ICR >
TPRREEDNS, L, MPBEDILSL EBDINS
AT, BELAT5—¥ic& 370 Ty 7 DiEM
ERECEELTVWLELTY, 20EER, vl
Bbins, BiRO T L, B2 RoN3RIGEES DS
CRMEENBXOEECL S LBbh 3,

AR 2 BRI O MP ¥ E 2 B2 &, BwETIX
LL7BEL T3, BROELZ OMNBEERS &,
HEBRBERNOECEORY 7 « AKITH % cefixim,
ceftibuten, = 2 — ¥ / 0 > T% 5 tosufloxacin'® ¢
X, ThEDbESICMPEFEIHIBEL Tz, §E
DORHAMROFIZ 65D Cer SEEE LED 5L WE
PINEFEN Tz, (BHEROBESE,L -2
DrBbhz, RPENECOWTAS L, BREHET
ENEHIME L, MAERHOERCFSL TS ERD

n3, Wi#E iz, BUN, Creatinine MIEM¥ TH-> T
b, WHEEMBSWEL TWB I L, ER»HIEML
T&B)THH™Y,

INS DML S, FEERBEFCKRSELLE, —
Iz M EBEARBRDOBIEIC & 5 £ RBRbh 5 RIGREERHS
B2, 7aRIv S THBIEICEIRIGBEDKE
Bhx i, MPREORMEIIEL L THBET SWH
BEDBETIL 2 LB L2, ULEBEICBIT5EHDE
HNMMEIZ DL TR Tz 08, EEOERLMNE, EMEL»SF
AT, SORROEBETH-TYH, KAREEOHAR
THhhiZ 1 H2EOBRECEXMITLWEFR 3,

X [ 3
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Pharmacokinetic study on an oral cefem prodrug
(cefteram pivoxil) in the aged

Takashi Inamatsu, Makiko Fukayama, Akihiko Kato

and Masanori Nishinaga
Tokyo Metropolitan Geriatric Hospital, 35-2, Sakae-cho, Itabashi-ku, Tokyo 173, Japan

We investigated the in vivo kinetics of cefteram pivoxil, an oral prodrug cephem antibiotic
preparation, in elderly subject. Five elderly subjects (65—87 years of age, average age of 78.2,
two males and three females) with no apparent hepatic or renal dysfunction were administered 100
mg oral doses of cefteram under fasting conditions, and changes in cefteram concentration in
blood and urine were determined by bioassay. Peak values were obtained 1—3 hours after the
administration, with concentrations ranging from 0.72 to 1.9 ug/ml. In one subject, cefteram first
appeared in the blood two hours after administration, but we believe this was due to a delay in
transport within the gastro-intestinal tract. The recovery rate from urine up to 24 hours after
administration was 13.7%. The drug’s half-life in blood was 1.4 hours, and its AUC was 5.18
#g *h/ml. The blood concentration values in the elderly subjects were the same as the reported
values from a group of young volunteers for up to two hours after administration, but higher
concentrations were observed in the elderly subjects thereafter. We believe that delays in
absorption and excretion after administration of the drug work to cancel each other out, resulting
in similar changes in blood concentration until the peak value is attained, but thereafter the
effects of delayed excretion become evident. We also believe that the effect in the elderly is
smaller than in younger volunteers because activation of the prodrug by esterases in the intestine
is delayed. Based on these results, we believe that patients as old as 80 years old may be
administered the drug twice a day, as long as normal doses are used.



