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FLSHBINIEHAYEAR 7 » o 280 > RHT4R Ceftizoxime (CZX) 7500 mg #, W
BOBEOBREYE TS BACHELLROMB I LRI BELZHEL 72 BENEIR Ba-
cillus subtilis ATCC 6633 * REE L THMMT + 2 7 LTI\, X HEHEMHTIZ one-compart-
ment open model (Z{f » 7z, 7cISTEMENHEL L T, 24 FEAREH > v 7F=22v 7522
Cer) AV, BREEBIHEM T £~ 2L 0O BEEIIOWTRAL . BBEERMIC 51758
SRR, BHE30 SRICHLN T 14.7 4g/ml T, (iR REEERARRFE1.45 R L HE
ENso EHKEEEKR (Kel) & Cor L DBITIIAEDOHEBBK (P<0.001) NAEHHN, @
RERFBR Kel =0.0202+0.00483 Ccr AfFH N7z, BHMEEIERANC 3617 B0 6 BeB#% T
DRFEURRIZFELHT7.6% T, BRENDBETIHEVEKI L, BRERE, — L CRECEEYET

LRECKRERET LI, BB REABORHOLENHLbDEEL LN,

Ceftizoxime (CZX) 3L BRIzt 7722 xY v
FHEHR (Fig. 1) T, #ROFERMERICE~T 7 &KtER
HEHRLICANAENLET 2. TLRRREESATIIEAL
RMERII AL L2, KEFEF2ALTRPH N 5
EVDbUTVAY ., X5 2B ELHMER L T8N
AR, BT ECBNTELATAZES TFHINS,

bhbhid, BERAKET Y7 ¢+ 7 BL U EFHREEREEHEIC
K 2 BHEL 12D M h 36 X 8 R Pt BIRBIC DV THRETL
DT, TORMEBRET 5,

Fig.1 Chemical structure of CZX
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(Cer) % AV 7z $7:33 0% Bl EERFI LY
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LA E9# (group II), 60 K# 30 ml/min L L 8 4
(group III), 30 ml/min % # 8] (group IV) %
I3, group BURRENT # U 72, 7535 group I T2 4,
group II T1 NG 3 Hliz ReplEEn WEINT, R
RHEM ORI IR & 755 7201230 A TH D, Ec group
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Table 1 Characteristics of subjects . -

No. | Age | Sex BOd}Ek:)e’ght <m5°n’:m>
120 | M 65 136.2
2| 3% M 59 122.4
3| 24 M 68 110.4
4| 46 M 64 106.3
5 24 M 64 101.2
6 | 58 M 55 97.2
7| 63 M 65 93.0
8 | 30 M 71 91.7
9 | 33 M 69 88.9
0| 38 M 67 87.5
no o2 M 63 86.1
2| N M 53 ., = 80.9
133 | M 70 - 785
4| 73 M 48 I 77.0
15 | 67 M 62 73.5
6 | 75 M 44 66.0
17 | 23 M 72 65.4
18 | 68 M 50 56.6
19 | 74 M 45 53.8
20 | 36 F 56 53.5
a1 | 65 M 55 52.1
2 | 67 M 45 40.6
23 | 69 M 54 37.5
u | 37 M 49 35.0
% | 33 F 64 34.7
26 78 M 45 26.0
277 | 59 M 55 11.5
% | 32 M 59 9.5
29 | 71 M 51 9.1
0 | 66 F 38 5.8
3| 69 M 46 1.0
2| 49 F . 2, . 0
3| 53 M 46 : 0

Fhikid, AR 500 mg S HREA 2 ml TRRD
L RBABEL 7,

3. Rimn, ®RF%

CZX m¥sk, 0.5, 1, 2, 4, 6 BEE, 2LHICHEE
MRS Ti2 24 M EIC b KMBRME WKL, AL <
0~2, 2~4, 4~6RELTORRY - %, Kill
UM NI 30 LU RBKIZ, BB BT HET
~0CRTREL 12, ’ 3

4. BENE

CZX > e 3 & OF RHIMBED JUZIR, Bacillus
subtilis ATCC 6633 ¥ MEH, 7 = Y BRF bV v u3%
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KA MERE L THMR T 1+ R 2 BTV, REBARE
DMBUTIT, MMPWET e b, RebEL UM
BRRBEE (PH 7.0) %AV,
5. RUDHEM 2 1 —x~
CZX RO I MHIREED KBRS, FA-
COM 230-38 MF HMMT L0 FERERN Rk 7o
22 & (NONLIN)2 % Fjv>, one-compartment open
model (T o ThTntee HBEA LN KX TH
C- gacka Vi
r2riL ClnihRBE (pg/ml)
Ka: Ry BEEW (hr-t)
Kel: A HEEK (hr-1)
D: f5-& (mg)
Vad: 3HAER (L)

t: R F %R (hr)
LEANL/RONI K DER 5 £~ 2~ BNT,
EHLITRDERN LD HHES <~ 5 £ — 5 —~ & KD

72

K-I-l_e-l(l'!) (1)

tig= xl{“?zl @)
f2rEL th4: i AR B AR
Vcl-body = Vd-Kel (3)
7222l Vel-body-fk27 vy 75 > 2
Vcl-renal = Vcl — body «f (4)

7272L Vcl-renal: 2> vy 7 5 > 2 (ml/min)
f: BRpfljooll i) H R PHEME X, KERITIL 6 BEH
ETO RRMRELE RPSMERD d Lo
o

D 5
AUC = R-el—.vd— (d)
rzriL  AUC: i hmBEEEh#R T ER (#g-hr/ml)

W OR O

1. B#EE (Cer) & mil-hmBE

% group ZEDFHETELY, ER757 LIXT
vy FTAHE Fig.2 L BDITHD, REMES RE
(Cmax) 3 Ccr 30 ml/min L{ L4 group Tit 0.5
~ 1 RRBIED LNz, group IV Tt 2 BB EIT
BHbH e, group I~ IV Cmax 32 Fhis. 7+
1.4 (mean £ S.E.,, LI FHEL), 20.5+2.6, 23.5+1.7
X U34.414.8 pg/ml TahHo7eo F 72 group I~1IV
D 6REFMEI, Th¥hl.640.3, 2.11+0.5 7.0+1.1
35 L 1r28.515.0 ug/ml Tho 720 THOLBRENE

EY RIS Cmax R ERL, 20 miAhRENE FiHE

LT AE@BBHLNI,
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Fig.2 Serum levels after intramuscular
injection 500 mg of CZX in sub-
jects with normal and impaired
renal function
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Fig.4 Correlation between Ccr and urinary
excretion for 6 hrs of CZX after
intramuscular injection
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Fig.3 Urinary excretions after intramuscular injection of 500 mg of CZX
in subjects with normal and impaired renal function
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Table 2 Pharmacokinetic parameters of CZX after intramuscular
administration of 500 mg
No. Kel tig Vd Vel-body Vcl-renal AUC
(hr-1) (hr) (L/body) (ml/min) (ml/min) (4gehr/ml)
1 058 | 119 18.9 183.2 | 148.5 48
2 0.432 | 1.60 37.4 268.3 193.2 31
3 0.552 | 1.26 18.8 173.3 J 147.3 48
4 0.483 | 1.44 20.2 162.2 | 51
5 0.749 0.94 13.3 164.2 ; 147.8 51
6 0.380 | 1.82 16.6 105.5 95.0 79
7 0.350 ! 1.98 45.5 273.3 - 31
8 0.497 { 1.40 25.5 211.7 ‘ 150.3 40
Mean 0.50 1.45 24.5 192.7 147.0 47.4
4S.E. +0.05 0.1 +4.0 +20.0 +12.7 +5.4
9 0.461 1.50 21.5 165.2 127.2 51
10 0.427 1.63 17.2 122.3 79.5 68
1 0.628 1.10 15.6 162.8 138.4 51
12 0.293 2.36 21.2 103.4 107.5 80
13 0.433 1.60 27.8 200.0 130.0 42
14 0.556 1.25 31.6 292.8 - 28
15 0.346 2.00 21.8 125.9 115.8 66
16 0.395 1.76 12.3 80.8 43.6 103
17 0.667 1.04 16.6 185.0 140.6 45
Mean 0.47 1.58 20.6 159.8 110.3 59.3
+S.E. +0.04 +0.1 +2.0 +21.1 +11.8 +7.5
18 0.275 | 2.52 14.9 68.1 59.2 122
19 0.429 1.62 1.1 79.1 67.2 105
20 0.261 2.66 15.9 69.1 53.2 121
21 0.201 | 3.44 26.4 88.5 34.5 91
22 0.253 | 2.74 17.0 71.7 36.6 116
23 0.348 1.99 18.3 105.9 73.1 78
24 0.297 2.34 16.0 79.2 50.7 105
25 0.190 3.64 12.4 39.4 20.5 212
Mean 0.28 2.62 16.5 75.1 49.4 118.8
1S.E. +0.03 +0.2 +1.6 +6.7 +6.3 +14.3
2 0.081 8.56 17.1 23.1 23.8 361
27 0.053 12.9 15.1 13.5 4.2 617
28 0.027 25.2 25.1 11.5 6.8 724
29 0.036 19.1 15.1 9.2 4.7 910
30 0.027 25.0 15.0 7.0 0.8 1,200
31 0.027 24.9 17.7 8.2 1.6 1,013
32 0.018 38.3 7.5 2.3 0 3,655
33 0.025 27.6 12.2 5.1 0 1,630
Mean 0.04 22.7 15.6 10.0 5.2 1,263.8
1S.E. +0.007 +3.3 +1.8 +2.2 +2.8 +367.6
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Fig.5 Correlation between Ccr and elimination
rate constant of CZX after intramuscular

injection
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Fig.6 Correlation between Ccr and half-life
of CZX in serum after intramuscular
injection (n=233)
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Fig.7 Correlation between Ccr and CZX body
clearance after intramuscular injection
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Cor & Vel-renal & NBIRZ KRS 5L Fig.8 D&
) THD, WEMITIT FEO HERBIR (P <0.001)
pEHHNI.
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Fig9 D3R THD, MEAMTIAENEMBIR (P

Fig.9 Correlation between CZX renal clearance
and body clearance after intramuscular
injection (n=30)
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Fig.10 Correlation between Ccr and AUC of
CZX after intramuscular injection
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CZX 3# L <BRINI: 7 7 o 2R Y >R LR
T, 72 ARHEREE ROITRVCERDEEL, £T0XE
MBI THA L VDN TNAY,

bhvbhid, B«NEENORMEMEY HT5330%
MREL LT, CZX ) 500 mg % Fk L 7Bk MiHis &
URPMEY EENEREIC L) BRENCHIZEL 2,
¥ 72 RIZEMEH 6> one-compartment open model |25~
TRITL, LN EBEEHNER 5 £ — 5 LB
B L D BB OWTBR LUz, 703 BilEn
LT 24 RREE v 7 Fr=v 27502
(Cer) XAV,

CZX nEEROMMHRET, B#MED ETITHEL
®/LAeD, /o Cmax » HE$ Cer 30 ml/min XK
NEERER TENLIEMARBH LNz, 7eIcHEME
#l> Cmax (ZEHBANDK2.56 Tdh > 720 Cmax LIED
MmEFREDTERE, BEMEIERA T BREERH T
Holend, BREDETITHAWEE/LT HEESEDHS
hize ZORE(LERNE, Cer & Kel LNEITHEN
ERBERN BHLNI: Z LX) ERfTbN. E72
Cer &t LOMITIE RehiRBIGRM BsHH N, Cer 30
ml/min BE X TOREMITIIT S ERITLHBEEFT
Holza LOL, ThUTIK/D LERIZERHL LD, B
WD 3 FID 14 12 FH30.3MEM TH - 720 70368
BEERAD tI5 3 FY1.45RFME HEIN, D
t kD t7 -0 £y o RFLR, T7bb Ce-
phalothin (CET) ¢ 0.6 B:f§%. Cefazolin (CEZ) »
1.8 3, Cephaloridine (CER) ¢ 0.6~1.58:f% .
Cephapirin (CEPR) ¢ 0.78##%, Cephacetril (CEC)
D 1.36[3, Cefoxitin (CFX) ¢ 0.67 Bsf3, Ce-
famandole (CMD) ) 0.6 B:f4>. Ceftezole (CTZ) o
0.7 E¢f5’, Cefmetazole (CMZ) ¢ 0.85 Bffe>, Ce-
fotiam (CTM) <1.08:f7. Cefsulodin (CFS) #1.3
RS L ELEBL T, ROWEAIICBTALNEELXD
hiz

BEWeEEEAlo CZX » Vd 3 FH24.5L & HEAZX
h, KEHH) DA TLD L FH38.6%L7c0, CEZ
3,9, 10N 2EDETH -7 Zhiz CEZ nEAR
BENBREILDITHUKRKIIE L BRY THHZ LI
LHKXLTWELNEELLND, IicBHREEREEE
& Vd LDBITIREBRNBRIZBH LN 720
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BB ERIITISIT A CZX DRBADSENITEPH
T, BER 6 R E TIZRE- ROTH77. 6% H I MiE
¥ALRRBTRANERE N2, ERAMEITR M
ILEBELD2 1R BHLND LOD 0~ 2K[T FH
1,931 pg/ml £ /<, MEDBHE L LITRAIZETT
BH0% 4~ 61FMTHIFE 551 ug/ml ZMERFL TVo7z,
& ZAHTRANDHEMITI W REDETITHEVRIL 72,
HWMICIE, Kay Kel DmADRBHEME (Du) i3, W
AMEMEMEER (Knr) LU LAEKR (@) 2 AV
HLRATEDEND,

- 100 Da+Ccr — e~ (Knr+asCen) t
u Km'+az-Ccru € ol "

ERANLREZED, Cor K& DE, Cor BUTF
OGRS BA BHnaHH, Z0iiRe RHMER
Fig.4 iLRLI7cE#: D, L —KL TV Thbb o~
6 B¢ TCer 30 ml/min L LA T35 & DFE50%
PAEARAIZEREN T A0S, ThELTF TREUIRS
L EEEERD group IV NRPEIXEIL 12.7 $Th
s12e LU group IV (2 Th RRH LA DR F
BEIZ0~6FRMTWTNHK10 #g/ml LAETHY,
EFDOFE D 5% 2 THRERAICELG R TS HRE
LEZLNI,

Ccr & Vcl-body 3 X7 Vcl-renal LD B, 7
Vcl-body & Vecl-renal & DRIZiZW T b ARDHER
BFRNEDLN, XKD MADHDHEEI I EREITKT
L., 0>OBRED HIEE LT Cer KFRATHAZ LM
BRENIEVLL D, HIT Vel-renal 3 Cer LD
RROBEEEZRL2A, probenecid ff I T i MEE
DBERTHENRED bELADOESE, FANTABRK
File & LIZRBEY b bItINS D L H#HERH
Ihtze

Cer £ AUC L DBIZIIERMBIRAZBDH L N3,
BREDE T IV M PBRER &< 700D Kel 12
BOTHZENLLYURORREELLN, BRI LKA
L7 RBHAR & RAUEIZ & { —B L T/,

Derruill 1203, BHEEREIE 840 Kel 3B HL
WEEK (Kr) & Knr LOfMTHY, 72 Kr i3 Cer
ICHRIT B ENEAF IS D REHENRITE T
TWABH, FRNTOWTHORITRL -ERBRRRD
bitze ZOERIAUMTSHL Knr QEHEEOEK
THY, KFITOWTIZ0.02£750, Derriil® DL
L Cuv 5 CET, CER, CEC 0 0.03, CEZ 10.02 £i3iZ
EPLTMETH - 120 T BHREIEREDBEAREERK
(Kn) 130120 ¥KBEHFNEKRTHD, Cer 90 ml/min
PEEBRLELT (6) KT Cer=90 # RAL T A
THERBIZOWTIZ0.45 £7¢D, CET m1.4, CER

0.4, CEC 0.7, CEZ 0.36' & {BL Th &\ KA
CMTHbNEHRLLIIZ B HITHRMER BHD K%
BEEKL (Qo) i3 Knr/Kn £ LTEHENAM, %
RIT2UTi20.044L 72D, CET 00,02, CER 70,08,
CEC 7 0.04, CEZ 10.06*® L 72 DEGL 1M TH
272

LAL, SRR B 3517 5 KBRS DORIES one-
compartment open model (Zf~» T ML RR, B
MR EREREZLD TOMELAEEBINHLH
HBENT:e ZDLH 7 EN L RMEREL HT 8%
ILRETHHR, BHERARREL KL, HoRIERL
BHILT H7:ODEEHEOMGLEL 5,

FERERFC IS ARG HEDORGICRL T, #
k& DM« NHESLBBINTE TV H10-12,14,18
WThLRAIE LT, BREENENRS RIS LURY
MRRL LR MEERRE ED Kel %7243 ths 24EML LT
AHTHHETHD, KMTONTHICHETELEELL
N, LHL7ehis Cer 30 ml/min BEF T TH B
BEMZIS\TZ, MBPRED LRISIU tY OF
RIILBREETH), »2XRIIHEYREL PHERE
EDENKEVERTHAHY LEALNDZ E LV NT
LLBREFEDRGOLER L LDEEL LN,
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PHARMACOKINETICS OF CEFTIZOXIME (CZX) IN
PATIENTS WITH IMPAIRED RENAL FUNCTION

MiITsuo OHKAWA, TOSHIAKI SUGATA, AKIRA OKASHO and KYOICHI KURODA
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The pharmacokinetics of ceftizoxime (CZX), a new semisynthetic cephalosporin antibiotic, were examined
in 8 normal subjects and 25 patients with different endogeneous creatinine clearances (Ccr) on the basis of a
one-compartment open model. Each subject was injected a single 500 mg dose of ceftizoxime intramuscu-
larly, and serum and urinary concentrations were measured by a bioassay. The mean peak concentration of
ceftizoxime in serum was achieved 30 minutes after administration in normal subjects. The mean serum half-
life of ceftizoxime was calculated for 1.45 hours in normal subjects, and increased in patients along with
increasing impairment of renal function. A significant linear correlation between the elimination rate constant
and Ccr was demonstrated (p<<0.001). In normal subjects, 77.6% of the administered dose was excreted in
the urine within the first 6 hours. The urinary excretion rate declined gradually in patients as a degree of
renal impairment advanced.



