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LRMNTEITY, T8 2 FHT 2 EERR % 8 LU EHIE & iRt L 7o, CPZ Tiziith
FEH (T, 8) i, HEEMHTHEBICERL TV7dt (4.4+1. 78/ vs 2.5+0.7 B p<
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0.01), ME7 LAV T 2R 7785 —% (r=0.401 p<0.05) t iXEELEDHB > » 72
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vs 59.6+7.7ml/min p<0.05), B2V 75> i, BREAETH- 1, BUHADIV TS
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1) MEDORN
CEZ, CPZrbv& g% RHENBEAREMY20
ml ML, HI3MTMIRAIICKS L, JABRER
B ERI, $RERE1T - 7o. PROMMEMIINELH, 5, 15,
30, 45, 60, 90, 120, 240, 360 ¥ D 9 f & L, PRIRKF
M, 60, 120, 240, 360 i ENENITH I,
2) MkOMN
¥ FER M e 9 1= 5> ME L 478§ & T deep freezer
(=20°C) WCHRFEL foo MBS IS KPIEML, MW
0.5mlicLTAS 27— 0.3ml, M/15 SRR
(pH7.0) 0.2ml 22 3 ¥ —TH22MBAIL,
10,000 rpm T 10 M, 4'CORIE LI M EITVE
DOLEMERGW,
EERS®IZ, Amicon MP-1 % AVl R A iR
LI LDRAIEL o0
3) KMRBKROEN
mAhRE*>RET 2R REFRSHMOmMMN %A
W, ROMEEZRET 5 L &1, M/15 #EEEE B
(pH7.0) THRL TREREENL .
4) AEHE
BENE MW, RPREL bEERE o< S
77 4— (HPLC) TfT-o7:, HIE IIRGERIREFER
28R IT o T2,
HPLC DHIERGERIUTOI L TH 5,
% #: Waters Model 6000 A
UVIDEC-100 11 BU#& 28
Waters & — % > 75 — Model 712
Column: £-Bondapak C,s (8 mm X100 mm)
BEIHE: 15/M SEEEMK, 7 b=FYLVOR
# (86.5:13.5) IC A%/ —N30%%EME
o3 A
it #:CPZ 2.0 ml/min, CEZ 1.0 ml/min
BH#E: CPZ 235 nm, CEZ 270 nm
EAR: 20 i
5) FEESIEMRRNT
Mg OEEIERINNT X, FERER/N_FET
o5 A%V, two compartment open model i ¢
WRAREAWTITo 1
C=Ae **+Be™*
ZZT
A=D(k,—a)/V,(f—a)
B= D(ku _ﬁ) /Vx (a'—ﬁ)
kel =(a xﬁ)/kzl
kiz= a+B—kz —ke
kzl = (d’ﬂ+ﬁA)/(A+B)
ERXpoBONIBREBNEN 7 A-F %AV

Ty $H6ERDERE D ORI PH /T A -5
*’Rb 120
hs(a)=(In2)/a, 4 (8)=(Un2)/8
CLiw= D/AUC
AUC=(A/a) +(B/B)
Vq(8) = D/B-AUC
C: Drug concentration (ug/ml)
A: MNP MRED a-phase IZB1F 5 t=0 DRE
B: MM MRED B-phase i8I 5 t=0 DRX
D:Dose (mg)
K.:: Elimination rate constant
K,.: Rate constant from central to peripheral
compartment
K.;: Rate constant from peripheral to central
compartment
t,.: Half-life of serum concentration
CL.o:: Body clearance of drug
AUC: Area under serum concentration curve
V4(8): Volume of distribution for elimination
phase

6) X R

EHEFEREMALEAOCTSERRN 2T, T8
TR 2EEMEERL oo ROER K IZHBE
HoBRICEBNMEE AV, mMAREY rE (T
b), M®7L7 > (S-alb), 7o bt ot HH
#¥ (PT), MM7rAHYV72+A775—+H (Al-
Py JVT7F=r2 V75 A (Cor), MBERRL
¥ (BUN) 06 EHORALTH % B/IRL 7=,

II. & n

1. CPZ, CEZ oifii%-hRE 5 X U458, KPE
INEIZDOWT

I kEREERE & control Bf«= CPZ, CEZ #%& 1g#
I L - ROERNM Mg % Fig. 1 KR,

CPZts W THBERENTR, SHIEBLT
control L D bRICHOVAKEEMFLTSY, 360
SICBWO T AEREER 29.1112.9 ug/ml iZH LT
control # 14.2+3.1 ug/ml t EWELEZZH = (p<
0.05), BIEICBI2EMENERN (Th:8 &
FreenERE B 4.4+ 1. 78 B o 3t L T control ¥
2540.7TRM LA RRER £ 2 = (p<0.05)
(Fig. 2),

BCMERE ) v e b5 mg/dl UL EDOERT
RT,.L1358+x1.7TRM L ERALEREZBON
(p<0.01),

CEZ TRMBMic s CmEhBE c « 48, A1
tbERZIRZL, T, 8 TH control #1.8+0.2
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150
10012\8
2 % i o .
L\ &——= CPZ Patients with liver disease
“n N 0===0 CPZ Control subjects
A\ a——a CEZ Patients with liver disease
A \ a===a CEZ Control subjects
\ %\
50}
10

Serum concentration (zg/ml)

Time (min)
Serum concentration (ug/ml)

Time | 5(min)] 15 | 30 | 45 | 60 | 90 | 120 | 240 | 360
tients® (n—29) |mean|129.7]97.2]82.1]74.9 |65.855.0 [47.9 [34.9]29.1
G| parems m +SD| 56.1] 41.832.8]30.4 | 27.524.2 [21.1[18.3[12.9
Z| control (n—4) |mean|137.9]104.2[81.266.5]56.8|50.0[38.2 [21.7]14.2
+SD| 31.7]18.3]22.6]15.0|10.3] 9.9] 4.8] 4.3] 3.1
. mean| 89.2]65.1]48.2|41.2(32.924.1]19.2|10.1] 5.6

tients® (n=
G| patients (n=12) S Sp[ 14.9[11.9] 8.9] 8.5[11.3] 7.2] 7.7] 5.8] 4.6
Z _ mean| 97.6] 73.2]58.4 46.0 | 40.4[31.7 | 23.9]10.2] 6.0
control (n=4) I epT 1501 16.0]14.9]10.3] 9.3]10.5] 8.0] 4.4] 1.8

CPZ, cefoperazone; CEZ, cefazolin.

Fig. 1.

Serum concentration-time curve of cefoperazone and

cefazolin administered intravenously in a dose of 1,000 mg to
patients with liver disease and to control subjects.

* patients with liver disease

or p<0.05
[ 1
8 - .
:
£ 6f .
[
2 t
&,k §
+
I
control pqtien;s
subjects with liver
(n=4) disease
(n=29)

Fig. 2. Comparison of Ty, 8 of cefoperazone in
patients with liver disease and in control
subjects.

SRS, FRMSAEREERE 2 0+0.9RFM L AEEZREDR
oz,

6 B & CORPEINE L, ABEREFICENT
CPZ, CEZ % . % 1 42.3%, 66.3%, control #

36.8%, 66.6% T, CPZ Tidcontrol #icth LU TH
BEEREER O ABRPEINFES G - 12285, CEZT
BHRHEEICIZIZEACENTEDONLE DS T,

2. T, B LIFEHMEERREHEL DERY

W EEEERO T, 8 L — RO SETEHR
gEEERRREE & ORBB/RIC DL TRET L -e —RHY
S EEREE DIE L A hTwanE GOT, GPT &
13CPZ, CEZ L b 2 D¥BHA L XBERERMEM%2ED
¥, CPZiuswThHERE Y vE Y (T.b) (r=
0.521 p<0.01), MF7 VAV 7+ A7 75 —¥ (Al
-p) (r=0.401 p<0.05) rIXIEDHEE%:ED, ik
7L 732> (S-alb) (r=-0.475 p<0.01), 7o b
oV RsEESE (PT %) (r=-0.439p<0.02) &
BRaoEErED T, —H, BRECEIETHL 7V
7F=>279)77vA (Cer) (r=-0.631 p<0.01),
mERFEX (BUN) (r=0.429 p<0.05) &ikZh
Fhantal, EoHEEE2RED I, ME7v7F=
rizwseHhRECHMBERED 2 (r=0.392 p<
0.05), HiDEEKREME L BEEOHEMEFE2ZED
»otze CEZIZBWTIR, CPZ TR &I E&E
S peRa R REME L BERLHENERD B o7,

CPZ vimEEAHESE (P.P.B) £t T8 LIX
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HRZzAOHBMMMK LW o0t (r-—-0.771 p<
0.01), CEZ TRERZHBMRIIBD Lo I,
LR % Fig. 3, Table 2 2T,

3. CPZ, CEZ 1283 2RI /NI A -5

CPZ o 14 41k Mt & 3 Ko, i control ##£0.52+0.09
h it LT, AFMBERRWRE0.3320.1h' E M
ETLTED (p<0.01), CEZ T it control B¢
0.7110.13h"", *f@EE0.86+0.41h' L HME I
Highote,

CPZo® 7)) 7 7 v R (Clt) i&, control B

59.6+7.7 ml/min ic9t L THFMAEMESRY 37,4116 4
ml/min L ARICETFTLTED (p<0.05), RTDs
Y75 v A (Clr) i3control # 26.4+12.9 m!/min
XL T 25.8£13.2ml/min LIZ LA YRAIMTH-
r2o RUADI VTSR K297 52 (Ch)
EARE L 7:4A, control B¥ 33.3+10.9 ml/min i}
L THFMMIERR RS 17.510.8 ml/min L HELET
¥BYH 7 (p<0.05), FIMiCCEZDORIYV TS5
A, WIVT IR, HZVTTVARDOT LMY
Lrent, MiRtMic 813 5 HERIIBH Lo Tz,

Table 2. Correlations of cefoperazone (CPZ) and cefazolin (CEZ) pharmacokinetic parameters
with liver and renal function test results in patients with liver disease

Cefoperazone n=12~29 Cefazolin n=12
Tis8 K Clh CIr Tinp Ke Cih Cir
TnB (h) —0.788°** | —0.106 —0.053 —0.802°** | —0.303 -0.32
T. bil (mg/dl) 0.521°°* | —0.34 0.017 0.072 —0.039 0.458 0.235 -0.29%
S-alb (g/dl) | —0.475°°*| 0.631°°*| 0.292 —0.035 -0.213 0.214 0.552° 0.18
PT (%) —0.439°° 0.315 0.222 -0.319 —0.439 0.542 0.286 0.2
Al-p (IU/1) 0.401° —0.028 —0.403 0.275 —0.002 —0.281 0.465 —0.465
GOT (IU/1) | —0.345 0.382 —0.324 0.419 —0.45 0.677°° 0.485 —0.321
GPT (IU/D) | —0.315 0.374 —0.403 0.371 —0.369 0.39% 0.695°°* | 0.055
yGTP(IU/1) | 0.298 —0.05 —0.472 0.304 —0.279 0.56° 0.374 —-0.14
ICG R15 (%) 0.361 —0.038 —0.083 —0.087 0.346 —0.035 0.203 —0.545
BUN (mg/dl) 0.426° —0.269 0.034 —0.491 0.183 —0.389 —0.059 0.097
Cr (mg/dl) 0.392* —0.124 0.111 —0.074 -0.2 —0.184 0.036 0.205
Cer (ml/min) | —0.631°** | 0.688°** | —0.038 0.13 0.043 0.046 0.292 0.607
Clr (ml/min) | —0.144 —0.664°° —0.32 —0.253
Clh (ml/min) | —0.417 —0.664** | —0.303 —0.253
PPB (%) —0.771*** | 0.573°* 0.387 —0.187 —0.444 0.275 0.43 —0.054
Ke (h7') | —0.788°°* 0.085 0.034 —0.802°** 0.303 0.233
UR (%) 0.108 0.28 —0.762°** | 0.866°*° | —0.236 —0.026 —0.659° 0.842°°
T.,28: half-life in 8-phase Cer : creatinine clearance
T. bil : serum total bilirubin CiIr : renal clearance
S-alb : serum albumin Clh : hepatic clearance
PT : prothrombin time index PPB: plasma-protein binding rate
Al-p : alkaline phosphatase K. : elimination constant
ICG R15: retention rate of indocyanine green at 15 minutes UR : urinary excretion rate in 6 h.

Cr

: serum creatinine

*** p<0.01, ** p<0.02, * p<0.05
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(a) 8 . (b) 8r,° y=—0.043x+6.8
C T
<0,
R 6 6 _. ne2i
S 4 y=0.13x+3.79 £ J+
(-} r=0.52 @
&2 el
H_ 1 1 A 1
246 81015 200 400 600 800 04340 50 60 70 80 90100
Serum total bilirubin (mg/dl) Alkaline phosphatase (IU/1) Creatinine clearance (ml/min)
8r .- 8r. ’ y=—0.012x+6.79 -
3 y=-1.67x+9.38 . g 1=-0,
6k = o_gi“ 6 p<0,02
g . . ::29 E > . -n=g9
Q 41 . Q 4 * . :
&L )
0 1 1 1 0

Serum albumin (g/dl)

0 Ll 11 1 L 11 J
30 40 50 60 70 80 90100
Prothrombin time index (%)

10 20 30 40 50
BUN

(mg/dl)

Fig. 3. Correlations between liver and renal function test results and cefoperazone T;,, 8 in patients

with liver disease.

Table 3. Pharmacokinetic parameters of cefoperazone (CPZ) and cefazolin (CEZ)
in patients with liver disease and in control subjects

Cefoperazone Cefazolin

patients* (n=12~29) control (n=4) patients* (n=12) control (n=4)
T8 (h) 4.40+1.70 2.50+0.70 2.00+0.80 1.80+0.20
Ka(h™) 0.33%+0.10°* 0.52+0.09 0.86+0.41 0.71+0.13
CIt (ml/min) 37.40+16.40° 59.60+7.70 131.30+47.40 118.80+44.20
Clr (ml/min) 25.80+13.20 26.40+12.90 102.60+42.80 88.601+57.70
Clh (ml/min) 17.50+10.80* 33.30+10.90 35.50+25.60 27.90+3.86
UR (%) 42.30+17.30 36.80+14.60 66.30+16.40 66.60+14.40
T,,8: Half-life of elimination Clr: Renal clearance Clt=Cir+Clh

K., : Elimination rate constant
Clt : Total clearance

Clh: Hepatic clearance
UR: Urinary excretion rate

* patients with liver disease
** p<0.01 (patients vs. control)

CPZBIBBIVTIVAER YT 7VAD
BfkEA 3 L, ADOHBBFRERED (r=-0.664 p<
0.02) FToHEEL>B CRIEL T3 2 L HRE
aht:, U EDOKE % Table 3, Fig. 4 2”7,

4, BEBFRITCES T 8 DFH

—REKREBLAOCTESERFN 2T, T8
PR 2 EERR L EBL foo ROERIC IFHEAZE

HoRRICELEINE % Ay, ELEYvE Y (T.

b), ME7 L7 (Alb), 7o bu >t UM%
® (PT), ME7AHY 74+ A7 75—+ (Alp),
IVFZ7F=v Y75 A (Cer), MERFRFK
(BUN) o 6 EDFHEH = BIRL 720

* p<0.05 (patients vs. control)

ThRbb
T,2(B8) = (b, XT.b) + (b, XS - alb) + (b; X PT) +
(bs X Al - p) + (bs X BUN) + (bg X Ccr) +
5.8346
b,=-0.0155, b,=0.6666, b;=—0.0523,
b,=0.0028, b;=0.1198, bs=—0.043
rEIRMBBON, ZOARADEBEFREMIZ0.8874,
HEFS5FIZ0.7874 THo Iz,
CEZBWITHEKDERBRERD 2 L53RHA
708, RiFmERRBRBIRD ST, ZHhid
CEZ p#EefticBEL TiX, BHEED 5 ® 5 weight 35
wibhtEzoht,
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s * 0.55x 4 31,6
g 4o y=-0,5x43l,
E r=-0.66
p<0,02
—E n=12
%
o
g
£
0 1 1 | 1 i
10 20 30 40 50

Renal clearance (ml/min)

Fig. 4. Correlations between hepatic clearance
and renal clearance of cefoperazone in
patients with liver disease.

Table 4. Measured and calculated half-life
(Th28, h) of cefoperazone in patients
with liver disease

Case no. Measured Calculated

T8, h T8, h
1 4.6 4.5
2 6.9 4.6
3 5.0 5.2
4 4.5 2.7
5 2.4 3.8
6 5.3 4.3
7 2.4 1.3
8 3.2 2.8
9 4.2 15.1
10 4.9 5.5
11 5.6 6.1
12 3.8 4.2
13 2.3 4.3

5. TFHIfHE & ERHEDLLBARET

riz, EBICHEEDH 5 BE 1 CPZ 1g % %Ik
NEELREHLL: T 8%, LERORCTTFH
L7 T, B LB RRET L 72 (Table 4), £l & F
BN K —BLTED, EHL, 30k5

BEAUBBOBEL2ZWEMbLA LGN, XML
M2 60 FLARIC1I3AF TRANEENTED, 604
MAEDBRBHE U 2P ik, fEMBHA (IPM/CS,
INH, RFP) (i 4,6), 7TNMAV T+ A7 75~¢
DRMMWM (Al-p 2239 EH9), MK (EM13) &
HBEH LN, ThoREONKELBbLY, i
AR 2PAEbTFMELDRKMEDOS NN T, 8 1%
{, HARKICLIERSTRENI:, MAKDDBER
R1PTHIH, RMAH2.33MEEDIE, hn
AT o083.4g/dl EHES L, 2VvFPF=y
V7R 90ml/min EHREEHN L {BI:nT
whithbtBbhs,
II. % =

BEBKTL{MASATVLS, WHYSEIHR
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121.6~2.4 B¥M, 1 g MERFIC i 23~30% MR~
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FnE¥h 6 FlOFMEREROKNIEI DL TERS
LTw3, Boscia bickhif, MA%2EHT56H0
HEEBE L ERA LKL :BE, T.p0ER,
KM OMMEE N PhEBCEO L REL T
%, Cohet &5 b Rl Kk i ¥ ¥ 8 @ B &, extrarenal
clearance DEAV % HE L T 5, EHEORRCBY
TY, MEPBE IS5 30 5 % T control Bl
BEALZR2BDT, 598% LD FRERENTE
CHEBL, 60 TREREZL b THALED
2o e BIRDVT b FMEERER 4,411 76,
control 25 +0. 7RI L W2 BMOER L RD, T
THMWERE Y L E @D 5mg/dl A EDEMTR
B 8.3, W5 8RR L ELREREBDOT
Control D T, 8 BHOBER L D EF VOB
BERSSRLEPPER TCHIEE LD MLLL
20O, &5 L7 CPZ Rkt ¥ 3, FOERE
B¥ 42.3%, control £ 36.8% L ¥imx A » =, ik
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20, TNENORFUKREEELTWE I L3
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BADDBEF 16 FEFI13) TIhoDI L
EORALLEZOND,
FREREICBISZCPZ 1g7 vy ay BER
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EXH3,
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Pharmacokinetic study on the antibiotics cefoperazone (CPZ)
and cefazolin (CEZ) in patients with liver disease

Norio Nozue, M.D.
Department of Internal Medicine, Division 2, Teikyo University, School of Medicine, Tokyo, Japan

Two antibiotics of the cefem group, i.e., cefoperazone (CPZ) and cefazolin (CEZ) were adminis-
tered to patients with liver disease. In these patients, the pharmacokinetic parameters of these drugs
were analyzed in relation to hepatic and renal function laboratory data. Multivariate analysis was
also performed to compare the 7,,, 8 (half-life in blood) calculated from a multiple regression
formula and the actual 7)., 8 value. The T,,, 8 of CPZ was significantly longer in the liver disease
group (4.4+1.7 hours) than in the control group (2.5+0.7 hours) (p<0.05). The 7,,, 8 of CEZ
showed no significant inter-group difference. The T;,, 8 of CPZ was significantly positively correlat-
ed with serum total bilirubin (r=0.521, p<0.01), serum alkaline phosphatase (r=0.401, p<0.05)
and serum urea nitrogen (r=0.429, p<0.05) . It was negatively correlated with serum albumin (r=
0.475, p<0.01), prothrombin time index (%) (r=-0.439, p<0.01), and creatinine clearance
(r=-0.631, p<0.01). CEZ was not significantly correlated with any parameter.

Total CPZ clearance was significantly lower in the liver disease group (37.4+16 ml/min) than in
the controls (59.9+7.7 ml/min) (p<0.05). Although renal clearance of CPZ was similar in both
groups, its clearance in the other organs was significantly lower in the liver disease group (17.5+
10.8 ml/min) than in the controls (33.3+10.9ml/min) (p<0.05). No significant inter-group
difference in CEZ clearance was detected. Except for a few cases, CPZ T, f values agreed
relatively well with values calculated by the multiple regression formula.



