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METHOD OF ADMINISTRATION OF CEFOTAXIME FOR
PATIENTS HAVING SEVERE RENAL FAILURE

Seiji Axkazawa, Terukazu Onta and Akio IMmacawa
From the Depariment of Urology, Takamatsu Red Cross Hospital

Satomi Kisuipa, Shigeru TasaTta, Taketoshi Yorocri and Kinya KaTacir:
From the Development Laboratories, Hoechst Japan Limited

A pharmacokinetic study of the semisynthetic antibiotic cefotaxime. was performed on
patients with severe renal failure who had not undergone hemodialysis (group 1) and those who
were placed under hemodialysis (group 2). The half-life of cefotaxime was 0.732 hour in the
control group, 1.893 hours in group 1, 4.605 hours in group 2 during non-hemodialysis, and
1. 547 hours in group 2 during hemodialysis.

These findings suggest that cefotaxime should be administered to group 1 at a dose of
1g twice a day, and to group 2 at a dose of | g immediately after the termination of hemo-
dialysis, and another 1 g 24 hours later.

Desacetyl cefotaxime ‘(DA-CTX) was high in groups 1 and 2 even 24 hours after the
administration of cefotaxime. This indicates that the safety of DA-CTX for patients with

renal failure should be investigated further.

Key words: Cefotaxime, Pharmacokinetic study

. _ % 5} C desacetyl cefotaxime (DA-CTX) Z5(l
B L & LL?, CTX, DA-CTX * HicB% /L ClRHicHE
Cefotaxime (CTX) XPEHHL7 » nAHY v WINHEHMIOFUER T H B2, LT,
PUEHIT, IBWHIEARZ P A%EL, 2L 754 mEEEEEERECARLERT 2B AT,
EHECRGCHEIEE T2, FHRHES I T CTX L 2oR#EHTHS DA-CTX OEAEIHE
BECID BCAFRENELRY, Bk RH LOWTERRT20ERDD.
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Table 1. Desériptive data for respondents

Case Age Sex Weightyy Diagnosis Renal function Dialyzer
I 47 M 620 CGN Ccr 11.3¢/day
2 57 M 55.3 Poly cystic kidney Cecr 8.62/day
3 21 M 482 " CGN dialyzed C-DAK3500
4 67 M 454 CGN dialyzed C-130
5 43 M 730 CGN dialyzed AM-30
6 52 M 545 CGN dialyzed C-130
7 28 M 850 Control n.d.
8 32 M 580 Control n.d.

BReEBEEr B85 OTX OHEREREC D W T
DFEIL T TIe b %5359, DA-CTX & o\ titit+
SEEIRTHRw. Bl sids CTX o
HERERBoWT DA-CTX 240 THRHEL, &
EESEREERACTIREEC OV TEEY ML
TeDTHET 5.

WRBIUAZE

FTHANOSEBIESERERE 2 4, BEBRA
FZ4B/ERNFE LIz (Table 1), F7o, BEBA2
SERKBE Uk, EI2180 b6TE P43 45T
BB BRRAE RS 4, OSEBILTHS.
HREIT45.4kg 220 85kg T, BIFEHZD 5> B 3 Flic
RENIC LB CTX oBf@de L, FHLL
dialyzer 13 C-DAK 3500, AM-30, C-130 3% - 7=.

TRERA 2 4, BEBSEREERE 14, BRAE
GBI H) 24k CTX 2#E#HD CTX K1Y
DA-CTX ofFREYHELY. %/, 14T
CTX 88X DA-CTX OB L okErvims
Ted 2 VTS5 vARTIELE.

Table 2. Determination of CTX and DA-CTX

Determination Method @ High performance liquid chromatography
4.6mm (i.d.) X125mm
18C~02 (104

Column size

Stationary phase

Mobile phase 0. I M tetraethylammonium phosphate
buffer (PH3.8) :acetonitrile =93 :7

Flow rate > 2mi/min

Detection 1254 pnm

CTX o#fbpkir CTX 1gr wAEAKK 20 ml
CERL, 35 CHIRAERS L. Bifu, #4590
54, 104, 154 304, 60474%, 2WFf, 3EKHHE,
4R, 6 MRERE, 4IRS B It 7. BHRRCIL,
FENBAIAS30T, OTX ®#HELL. ¥l BHE
DBRFEXHD B TS 4, 604, 4 BB ENTR
ORI CERIiL L 2.

CTX B IV DA-CTX oJIEIIESEREK s v <
N5 7 4 =3 (Table 2) X -7

Fm, iRt CTX omfEEL b,
compartment model & X% iREMBEEYRD,
o, BHEOYEEE (T1/2) BERER (K) 2Rk
7o,

BRI L5797 35 v ADRRIIRRNIC L -t

CBi_gﬂ‘GBo

two-

S . S, YA
Cr Cpi—Cp: L -
EMEE LT UFR=0 L{EETD &
Cpi—Cgo
CL:W'QB ..................... @
Cpi=0 THHMH
Cpi—Bpo
CL:#E’T'Q—B ..................... 3
Q: Flow rate D: Dialysate (: Concentration

B: Blood (f: Clearance i: In. O: Out

(Q p=160ml/min)

15 &

DCTX 3 X DA-CTX oiaiEeE
CTX %5 X% DA-CTX o s Table3, 4
iRL7e. L% OTX 135 4T 1076 pug/ml 2
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Table 3. Serum levels of cefotaxime
g /mé

Case No. Bmin  1Omin (Smin  30min Lhr 2hr 3hr 4hr 6hr 24hr

| 1525 1243 1104 864 61.9 394 160 85 n.d. n.d.
2 1076 985 9I1.8 756 657 46.0 181 288 n.d.
3 dialyzing 1134 908 770 563 383 216 121 6.7

not dialyizing 120.3 99.5 967 84.8 690 39.1 39.1 338 306 197

4 not dialyizing 124.8. 124.5 1153 1019 96.7 726 566 638 370
5 dialyzing 1157 856 729 bB36 378 245 206 184

6 dialyzing 1225 885 796 550 366 175 126 11.7

7 1220 847 €667 425 174 72 25 trace n.d.

8 111.8 826 61.7 376 168 64 4.1  trace n.d.

Table 4. Serum levels of desacetyl cefotaxime
g /md
Case No. Smin 10mn  {Smin 30mn  Thr 2hr 3hr 4hr 6hr  24hr
I 8.3 83 84 93 136 149 165 53 144 24
2 346 277 277 268 258 234 206 20.1 9.1
3 dialyzing n.d. n.d. 20 3.0 120 14.1 134 120
not dialyizing 59 5.9 6.5 7.6 120 11.9 149 I16.1 199 59

4 not dialyizing 156 13.1 139 160 225 240 244 307 169
S dialyzing 4.2 6.0 6.8 8.9 10.3 8.9 6.4 35
6 dialyzing 4.0 35 4.3 5.0 6.8 6.8 5.1 34
7 a1 7.1 7.4 5.8 4.9 25 1.6 1.3 n.d.
8 6.2 6.8 6.1 6.1 53 35 23 1.4 n.d.

5 1525 pg/ml %7R L, control BT LW IMLA
BEIMETL, 1RHT174 pg/ml, 168 pg/ml &
ETL, +RHTIIETREL s, THEEREE
TR RS R L, 1 BEERIC 61.9 pg/ml 265
1019 pg/ml 4 R CH 8.5 pg/ml 235 56.6 pg/ml
T, HITEE OIEBITRIC I 2485 £ 19.7 pg/ml,
370 pg/ml LEEART. BYTRRCIL 1 KEE < 36.6
pg/ml 235 383 pg/ml, #THHZ 6.7 pg/ml 7
184 pg/ml L{ETT 5.

DA-CTX 138 5 5T 1 fI&E % 4.0 pg/ml H»
5 15,6 pg/ml OIfiFEEAR1L, control FETIL10
575155 T 6.8 pg/ml, 74 pg/ml OREMEYTRL

e &, THONETL, 6FHCilEREL
5. EHREREER A T 3 KR b 6 BT 16.5 pg/
ml 35 80.7 pg/ml DRBBELTRL, 24FRIET
12,4255 16.9 pg/ml o MPRENEET 5. B
ik, 1 EEEIA S 2 BRI 06, 825 B 141 pg/ml LR
fExX AL, BETHRC 334055 120 pg/ml DOEERR
Lz (Fig. 1),

WE S mEhe

CTX ofiiERE% two compartment model iZ
L oA sz 5 & (Table 5, Fig. 2), control
BEo MAEes phigly @ =158 ¢3.4704.39,2 ¢—0.85t T
1/2 (@) 130.202, T1/2 (B) 1% 0.732, K (a) 11.5.738
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e/me e control 61 3 OFEFHED C-DAK 3500 =15 CTX o
201 T T ot during H.D. | . 79795 v AL Crs 29.2 ml/min, Cree 40.9 ml/min,
o 0 pre H.D. renal failure CL240 406 ml/min ’C“B‘éo 7=, [ﬁ]“‘%{#?ﬁ I3 DA-
CTX o279V 75 vAait Cre 40.9 ml/min, Craao
-/.,———- 66.7 ml/min T#H -7z (Table 6).
20 i = =3
/ CTX ¥ XUHEAETHT7 25 1{h3hi DA-CTX
- D/':><; BAESPRFCHHE S hs, BN ET T2 L
v S R— OTX PSR ER L, WHL® X 55
/ g T~ I 0. 885 (Cor 77) 1. 345 (Cor 44) 1. 438%
197 /\ M (Cor 25) 2. 405 (Cor 4) & WESH T 5.
SN SEDbR OB b I EEEERINL control
%z\ \\ RECO. 732 Th B O L, EEEREEERC
AN V1. BN, ENTBEIE AT 4. GOSN, ST
\:k.\ CL. 547 & FIRR ORI T - .
i 3 z A T & hr. DA-CTX 1% control FETIE 6 W Cluig= ¢l
Fig. 1. Serum level of desacetyl cefotaxime BRI OI L, BEBBREESRS X OSSR

%1072, K(B8) 13 1406%x 102 T ot BHEAR
O HETRERERO MHRE R ¢ =180¢231
+78¢70-55t, T1/2 (a) 130.300, T1/2(B) 131.893,
K (a) 11.3.850% 102, K (B8) 1 6.103x10-% T -
7. ﬁﬂ?ﬁ?@?ﬁi‘ﬁﬁﬁ?ﬂi C =155 ¢—1.87t 4 96 ¢—0.15¢,
T1/2 (a) 130.368, T1/2 (8) 114.605, K (a) i1 3.137
%1072, K (8) 11.2.508x 1073 T 7. BREOE
Fil§iz ¢ =140¢-2-314.62 g—0.45t,  T'1j2 (o) 130.302,
T1/2 (8) 111.547, K («) % 3.829% 102, K (8) 1%
7469x10-8 G - fz.

NFEFC L5 CTX, DA-CTX 07V 75 v A

3B\ TR 24REI 8 © b B ciE 2 h,
control FHC T MRBENEL 755,
Fre, OTX [ IEBREREERZT S\ CAEN O
7 FAfhsh, BHEHEBERIC L 2H0T, b
R mFhREET T 55 BBZ OIS
P II24REEI T d CTX OB BRI FR+
B EOEENMELI. DA-CTX HEM W LR
SEL, CTX BENDFOEERG-BAHETS &,
FEHFEART (Cer 8l/day LI E) OB EBHEREH
FErBWTiL1E lgr. 1 B2ERERBEL LM,
FHWBECIESHAR L A 1E L gr. #ETT45T
B, BIETEE24EFRBORE CIE AR

Lid

Table 5. Pharmacokinetic parameter
parameter
n Tla) TR K(a) K{(B}
Control
Control 2 0202 0732 5738XI0° 1.406XI0°  C=I58¢ +39.26
pre HD 2 0300 1.893 3850XI0° 6.103XI0°  C=I80¢ +78¢
not duing HD 2 0.368 4.605 3.137XI0° 2508XI0°  C=I55¢ +96e
during HD 3 0.302 1.547 3829XI0° 7.469XI0°  C=l40e +62¢
TY%{(a) : Half life in a phase.
T¥%(B) : Half life in 8 phase.
K (a) : Elimination rate constant in a phase.
K - (8) : Elimination rate constant in 8 phase.
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Fig. 2. Serum levels of cefotaxime
Table 6. Clearance of H.D. CONTESBOBENRETH S, Bt DA-

Time(min) Cefotaxime ug/mf Desacetyl cefotaxime ug/nf
5 out 113.4 n.d.
in 92.7 n.d.
Cus 29.2mé/min (o]
out 38.3 12.0
0 in 285 8.2
Cuso 40.9md/min 50.7mé/nin
out 6.7 12.0
240 in 5.0 7.0
Craao 40.6mé/nin 66.7mt/nin
Blood flow volume : 160m#/min
Dialyzer . C-DAK 3500
Membrane area . 0.9m

EERHEELS 5 EEL bR,
DA-CTX EEREEEEEAE CIIE A EEL,
BEimTEELSEY & 50T DA-CTX o%eit

CTX 1 CTX rEFEILSEN IS0 TENES
ik RO SR CRIER W2 B

& B

SBETEEREREZ O CTX IV DA-CTX ©
MHEERREL, CTX OEESEiEEEREA~D
BEBC OV THE LciER, BHEARIOBT2E
Fwid1Elgr. 1 H2E, BREE CRBIK TR
L 24BEEBIC L gr. TR 5T 5 HENE G & DR
27,

AXOEE R FPL2E ERBRESTHLBSICEOTREL
7o,

X [

D ETEY « BFZE - B —K - AN - 2R
EF « &F—FL - B L : Cefotaxime B3
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