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Table 1. Age, sex, weight and Ccr in voluntary patients Table 3. Serum levels of cefepime after intravenous
K i i .5¢g 1 ti
No. |age(y)] Sex Weight (kg) Cer (ml/min) administration of 0.5g in patients ( zg/ml)
No. 1/4h 1/2h 1h 4h 24h
1 39 M 74.0 758
1 435 29.2 22.0 71 < 05
2 25 F 534 732
2 40.7 37.1 275 9.6 .
3| 68 M 62.0 55.6 <05
3 39.9 29.7 224 6.8 < 05
4 69 M 54.8 379
4 39.6 335 27.6 14.5 12
5| 78 M 540 35.6
5 36.4 30.8 26.5 18.2 22
6 90 M 48.0 354
6 429 36.0 29.9 17.5 12
7 73 M 67.0 347
7 475 355 290 15.2 .
8 33 F 75.0 28.0 08
41. 319 26.7 17.1 .
9 | 57 F 58.2 167 8 8 35
55.7 497 431 28.5 .
10 71 M 53.5 145 o 47
. 40. 35.7 271
11 47 M 79.0 13.8 10 465 06 &
1.1 27. 26.3 20.5 .
12 60 M 59.0 11.3 1 8 3 6 66
X . 1 24. .
13 51 - 586 110 12 426 40.0 35 4.6 6.9
40. . .1 254 .
1 7 F 385 97 13 0.7 393 35 5. 64
15 - M 480 9.0 14 534 485 451 34.7 125
1 52. 431 35. 214
16 62 M 57.6 8.8 5 3 3 56 28
43. X . . .
17 69 F 403 6.4 16 34 39.9 36.6 284 132
18 a M 638 6.4 17 76.0 60.9 53.1 387 12.7
19 62 M 556 6.4 18 452 411 344 27.6 102
1 2 . . . .
20 | 79 M 450 59 9 41 36.3 335 283 16.8
21 70 F 66 31 20 65.8 522 474 385 174
21 40.3 389 35.7 28.6 124
Table 2. Age, sex, weight and treatment of uremic : )
patients undergoing blood purification Table 4. Serum levels of cefepime after intravenous
administration of 0.5g in uremic patients
No. [Age(y)| Sex Weight (kg) Treatment undergoing blood purification ( zg/ml)
22 66 M 39.6 HD No. |1/12h| 1/4h | 1/2h | 1h 2h 4h | 24h
23 81 F 48.6 HD 22 939| 416 | 301 | 238 | 166 | 108 | —
24 73 F 46.3 HD 23 891 452 | 333 | 212 | 144 83| -
25 82 M 35.0 HD 24 1203 | 544 | 389 | 271 | 171 79| -
26 52 M 44.0 HF 25 965 | 474 | 343 | 268 | 190 | 111 | —
27 71 F 39.7 HF 26 864 | 468 | 326 | 19.7 | 109 52 | —
28 66 F 41.3 HF 27 685 | 38.0 | 296 | 206 | 125 60 | -
29 51 M 59.3 CAPD 28 771 | 427 | 310 | 223 | 135 73| —
30 78 M 453 CAPD 29 437 | 353 | 308 | 287 | 266 | 246 | 11.1
HD : hemodialysis 30 | 811|530 | 44.4 | 390 | 342 | 274 | 108
HF : hemofiltration

CAPD : continuous ambulatory peritoneal dialysis

HD, HF TI3BAtAE#ic, CAPD T3 L WERED

ANHTF4) ORBEIT- 12, ZEF D profile % BEA#T L EEFIC CFPM 05 g % 4= FE A¥a k¥ 20 ml
Table 2 IZ7R ¥, ISR, WI3SMTEHEEL 2,

EKHnRE I3 mEECES O Z 5 P.M. 1002, E#IERALG1%, HD, HF 3 1/12, 1/4, 1/2, 1, 2, 4
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Table 5. Mean serum levels of cefepime after intravenous
administration of 0.5g in patients ( zg/ml)

Cer (ml/min)|  1/4h 1/2h 1h 4h 24h

>50 | 414+ 19| 320444 | 24.0+31 78+15 <05
30~50 | 416+ 4.7 | 34.0+24 | 283+15 | 164+18 14+06
10~30 431+ 80| 381+78 | 337+63 | 239+43 59+15
<10 5224128 | 45.1+£82 | 402+73 | 30.8+6.0 | 123+45

100 4

~ee——.

101 ) -

>50ml/min (n=3)
30~50ml/min (n=4)
10~30ml/min (n=6)

< 10ml/min (n=8)

Serum concentration of cefepime («g/ml)

Time (h) 2

Mean serum levels of cefepime after
intravenous administration of 0.5g in
patients

Fig. 1.

R B ic B ARMIEIEE & D A £ 3R, CAPDIix 1/
12, 1/4, 1/2, 1, 2, 4, 24 BRI BIc, ZoMioBElE
1/4, 1/2, 1, 4, 24 BRR B IC RARBIRM 2 $REL, m
WPREXREL 2, /2, OEAMCBEUSNORET
3514 2B M FE T, 2~4 KR, 4~24 R 3 ENC
ST THBRZIRBL, RPBEL2AEL CRPEIR
BEked7z, CAPD ISR L 72 BEFRME I 24 BeFIH £
TH3IMEB DT 4 EDHERF LBIREL, EiRET
RELRBIZE L TERET~DEEEE KD,
ARPRBEORERIBEBREK 70~ 757 4 —
(HPLC #k) T4T- 72, HPLC i3 Inertsil ODS-5 #
ZLARFERAL, ¥##1ml/minic T, UV 254 nm T
L%z, 2R6DT—% %Y IS two-compartment
‘openmodel = & 1 JEIR/N "Rk (Mult)) % B
T, BREBEEICEB RN T A — 5 KDz,
1. B’ ®
EEFIOREME Y Tables 3, 412577,
1. BEERERERICBIT 2R
BEEO P M % rh B OB HRS & Table 5 85 &
UFig. 1IcRd, EEETIIREG 15 5% 414+1.9
wug/ml #7RL, LUgEReh I T L T 24 B¥Ri2IC 12
SR TRIMBRUT & 2 » 72, BBEES I METIBE

Table 6. Pharmacokinetic parameters of cefepime after
intravenous administration of 0.5g in patients
(two - compartment open model )

Pharmacokinetic parameter
(mﬁirrlm) Ti2p AUC CLr
(h) (pg+h/ml) (ml/min)
>50 1.82+0.06 | 1028+ 16.5| 82.4+12.3
30~50 550+0.80 | 2293+ 306 | 369+ 4.7
10~30 10.01+1.58 | 465.0+ 823 | 185+ 42
<10 1563+556 | 852.5+269.8 | 11.2+ 56
Ti/2p : half - life
AUC : area under the curve

CLt

. total body clearance

Tr28 (h)

0 10 20 30 40 50 60 70 80
Ccr (ml/ min)
Fig. 2. Correlation between Ccr and Ti/28 of
cefepime in patients

DEFEEHERS % L3 % &, Cer DRV BT & g
BEMKTHIERT 2MEMH A LN, HEIC SR TR
Tl 24 BERITA T 123445 pg/ml EBEERL 72,

BBNEENFH /7 #— 5 % Table6 127 ¥, 8-
phase D MLIFEFBEFEL (T,.8) IZIEFEETIT 1.82
+0.06 B[], B TR T2 5.50+0.80 BEfE, Hsm
TR TI3 10.01+1.58 B, SEEETEETI 1563+
5.56 BEf & Cer 2B WEHIZ FRER T 2 M A4 & fL
7z, [FkIZ, Cer 2K\V>B£13 & area under the curve
(AUC) i1 &fE% "L, €577 7> 2 (CL,) 131%
xR 72, 72, BEBIZDOWT Cer & T8 OB
%% A5 &, Fig. 21078 T & 5 ICmERIc Wihgay 7
FHRARER AR b7,
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Table 7. Mean urine levels and recovery rate of cefepime after intravenous administration of 0.5g in patients
Ccr (ml/min) 0~2h 2~4h 4~24h Total (0~24h)
DC (#g/ml) 1254.7£383.2 640.0£389.2 1255+ 59.3
>50 V( ml) 183.3% 580 200.0£165.2 900.0%360.6
RR( % ) 431+ 12 175+ 46 198t 15 804t 4.2
DC (¢2g/ml) 938.5+510.8 723.31734.2 190.8+149.3
30~50 V( ml ) 1163+ 72.6 140.0% 70.4 1100.0£371.9
RR( % ) 167 46 130t 34 343% 113 63.9%+125
DC (#g/ml) 333.4+£3145 263.0£208.8 109.5% 60.3
10~30 V( ml) 168.3+ 85.2 149.2% 734 1510.0£637.8
RR( % ) 75 21 61+ 23 283t 6.7 419+ 98
DC (pg/ml) 168.3+ 97.2 157.6+ 84.2 97.5% 42.1
<10 V( ml) 116.3% 476 143.8+ 499 948.1£320.8
RR( % ) 41 39 48t 34 188+t 92 27.7%15.7
DC : drug concentration
V : volume
RR: recovery rate
Table 8. Mean serum levels of cefepime after intravenous administration of 0.5g
in uremic patients undergoing blood purification ( g/ ml)
Method 1/12h 1/4h 1/2h 1h 2h 4h 24h
HD 100.0+13.9| 472+ 54 | 342436 | 247428 | 168+19 95+17 —
HF 773+ 9.0| 425+ 44| 31.1+15 | 209+13 | 12.3+13 62+10 -
CAPD 62.4+26.4| 4424125 | 376196 | 339473 | 304454 | 26.0+£2.0 | 11.0+0.2

’E\ Table 9. Pharmacokinetic parameters of cefepime after intravenous
= administration of 0.5g in uremic patients undergoing blood
3 purification (two - compartment open model )
_§ Pharmacokinetic parameter
B
& Method Ti/28 AUC CLr
“; (h) (ng-h/ml) (ml/min)
8§ HD 2.17+0.39 | 122.0+122 68.9+7.1
‘E HF 1.74+0.13 876+ 7.2 95.6+75
g 11 —HD (=9 CAPD | 15254276 | 7275+ 07 | 115401
S *= HF (=3)
< a—a CAPD (n=2)
3
5]
@ ———— —{ f— FEIRTR T 419498 %, WEMETH T3 277
1 2 . 24 . <
Time (h). 15.7 % & Cer HME BT &R EINEAET 3 2 18
Fig. 3. Mean serum levels of cefepime after A5 A S N7z, F 2RO LI OV T g

intravenous administration of 0.5g in
uremic patients undergoing blood
purification

T5E, H5% 24 B F COHRMRICH T 2514 4

B COBRt B OB IZIEE R TIZ 75.342.2 %, &

FEARTFRETIZ 47.0£9.8 %, HEE(KTE TI3 32.5£6.
BEOTFERPENFE S Table 712" Y, SR L 7%, BEAKTETIZ 306179 % & Cer pHEVWEHT &

RG24 B E TORPEINERL BT 2 &, B RPSeitHSBIE§ 2 8mb 2 b 7z,

FETI 80.414.2 %, BE(RTH Tl 6391125 %, # 2. MAEHFCHEEERIC BT 2/RE
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Table 10. Dialysate levels and recovery rate of cefepime after intravenous administration of 0.5g in CAPD patients
No. Dialysate 1 Dialysate 2 Dialysate 3 Dialysate 4 Total
DC (#g/ml) 255 6.00 419 469 -
1 V(ml) 2160 2220 2240 2110 -
RR( % ) 11 2.7 19 2.0 7.7
DC (ug/ml) 412 9.95 8.30 - -
2 V( ml) 2250 2250 2350 - -
RR( % ) 19 45 39 - 10.3

EREOFH ME P IREORHNHRK % Table8 B &
*Fig. 317+, HD, HF i385 55#ic e h 2h
100.0+13.9, 77.3+9.0 ug/ml & BfEZ /R L, LIRS
PIET L T4 BR% GEMETE) I3z sno.
5+1.7, 6.2+1.0 ug/ml & % > 72, Zhicx L, CAPD
TR BENVTEHREN S\ 12D, 5 55#%13 62.4+
26.4 ug/ml & HD, HF 2 b~{KE T H - 7257, 4 B
%13 26.0+£2.0 ug/ml L EfE%ZRL, 24 BRREI#E T 11,
0£0.2 pg/ml TH - 72,

BEENKEJ1¥M), 5 A — % % Table 9IFRT,
T.28 13 HD Ti3 2.17+0.39 B[, HF T3 1.74+0.13
BEME & KZd b > 72 %%, CAPD Tli3 15.25+2.76 B
FEIERL Tv/z, %72 CAPD Ti3 AUC TEfE#,
CL Cl&fE %R L 72,

CAPD BEIC BT 2 EF B P IRE X B HH & [
BE Table 10 107" Y, #5424 Bl & TORERHH
BEI 255~9.95 pg/ml, FEFH D BEREEUNERIZ 7.7
BLUr103%TH- 72,

. =#* =

ERL BB ORGP HBERIZET L2, FIEC R
B & 288 0 BIE T A ) FE R MRS I M I LR s
DR DB L DREGD £, BXREBE A
BEBRE5ETHHSIEIZ, L L, < OMEWHEIZ
ERHMREMAE TH ), FERICE &3 L mERt
BEIC L IBREREGRLLZ 06, Z2OHBE5ICD
WCTREETL T T L 5% v,

CFPM 0 B#EIR T B &I BT 5 T8 13 Cer ¢
BRI CER T 2MEmD A L 172, F 72, Cor YK
HIIE 24 BHE TORPENFIZIETL, Rebskitt
BES EMMSALNZZ XIC LD, A FHRR
7 cefoperazone (CPZ) X desacetyl &4k % ") HiH &
% 2% 5 cephalothin (CET), cefotaxime (CTX)® &
R BHMAERRAEEZ 0B, LA L, BEKT
B (Ccr 10 ml/min LLF) 128175 T,,,8 13 15.63+5.
56 B L@ ADH 86 1ETH Y, A& T8 H°15
BUERCEET 25584 Bl Th 5 cefmet-

azole (CMZ)®, flomoxef sodium (FMOX)?” & B4~
SBICIIE LN b DRl AT 5 Z EAREE N
T\ % cefotetan (CTT)¥DHRiIchiET 2HRNTH
V-l AN =¥ (AN

SRIDER I VAR5 HE+ ERT L L, BEDL
T UHRHEEETE (Ccrl0~50 ml/min) Tit 4 BER#%
13 14.5~28.5 ug/ml TH - 725%, 24 BERE%H0.8~7.3
pg/ml EIETFLCW7272851 H2E 05 g D55,
EEETETII 24 BEM%5°29~174 ug/ml Th -
HATIH1IMEO0S g &EHN»VETHLERBLNR

F72, EHIC L AEMEMEICOWTIIISEIIRITL T
Wirnt, AKEHIITEE e BHR KRR TIE W TE
IS e EZ LND,

DWT, BREMBELHEERD T,,8 13 HD T2.17
+0.39 B¢ R, HF T 1.74+0.13 B¥[8] & B ERh#ps B AT
ThH - 7225 KENIH T8 571.50 & HERIK X VW5,
MFEAKEAFEL 16 % L IFEF I, FMOX n¥:4
UTThrZ it LTwbEELZLNSE, 2D
LIZHD &N Y, EEIfBEERICBHLEBREENS
BHRETHDLHF TT .8 082 L LB LA T
b, L7zh> T, HD, HF D& T HIz 13 MiE il
PIETTLNDT, $TEIZ05 g 23853 2 LB WA
AEeENTz, k- T, HD, HF BE&IC 126 RTIL L IE
BFBICENEN0S gDEHLLEI LV EEZ LN
72,

CAPD it BT 55 EBRERHEIZHD S HF t &%
N, PHFEWEULOWELBREL ) 325, T
BYWHEOBREIIBETHY), LrLBEENTHE LR
NnTn5%,4mDCFPM ic8WTi, CAPD D T,
BH15.25+2.76 Rl MBI THEFESETH Y, ER
BHBEEAT 2.55~9.95 ug/ml LKL, #51% 24 BERE
F TOERBPBRBEUEL 7.7 B L 10103 % &K
ZEIBZZORMICL D LBEMEIND, Lzdis T,
CAPD T2 1 H1[E 05 g D5 TS 74 Mg iseE
HHEFFTE BH, BERBEPI~DBATHFMOX 11 R
HThuwizd?, BERDIEERIC CFPM Dk s
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PHARMACOKINETICS OF CEFEPIME
IN UREMIC PATIENTS

Akio Imagawa?, Nobuhiro Tsutsui?, Atsuko Furukawa®, Akira Numata?,
Kenzo Uema?, Susumu Kagawa?, Hiroshi Nakanomyo®

YKidney Center, Takamatsu Red Cross Hospital,
4-1-3 Ban-cho, Takamatsu 760, Japan
?Department of Urology, Tokushima University, School of Medicine

®Preclinical Research Laboratories, Bristol-Myers Research Institute Ltd.

A pharmacokinetic study of cefepime (CFPM), a recently developed antibiotic, was performed in
voluntary patients with various degrees of renal dysfunction and on those undergoing blood purifica-
tion. They were divided into 5 groups according to creatinine clearance (Ccr) (>50 ml/min, 30~50
ml/min, 10~30 ml/min, <10 ml/min, patients undergoing blood purification). CFPM was given in a
single i.v. dose of 0.5 g in patients at the same time (1:00 pm) except in those undergoing blood
purification : who received the same dose once prior to the hemodialysis. The half-lives (T,,,8) of
CFPM were 1.82+0.06 h (Ccr : >50 ml/min), 5.50+0.80 h (Ccr : 30~50 ml/min), 10.01+1.58 h (Ccr:
10~30 ml/min) and 15.63+556 h (Ccr : <10 ml/min), respectively. The half-lives during
hemodialysis (HD), hemofiltration (HF) and continuous ambulatory peritoneal dialysis (CAPD)
were 2.1740.39 h, 1.744+0.13 h and 15.25+2.76 h, respectively. These findings suggest that CFPM
should be administered to patients with Ccr of 10~50 ml/min at a dosage of 0.5 g twice a day, and
to those with Ccr of <10 ml/min at a dosage of 0.5 g once a day. Furthermore, it should be
administered to uremic patients undergoing HD or HF at a dosage of 0.5 g before and after termina-
tion of blood purification and once on non-dialysis days, and to those undergoing CAPD at a dosage
of 0.5 g once a day.





