164

CHEMOTHERAPY MAR. 1984

RO MITHM T 5 0%
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(CZX), Cefotaxime (CTX), ¥ XU Cefmenoxime (CMX) /e &={t{ iz RT5-:7 - KD
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Table 1 Profile of normal volunteers (Group A)
(Before study)

Subject Weight Cer.
number | Name Sex | Age (kg) (ml/min)

1 A.Y. M 20 55 126.4

2 T.H. M 21 56 132.3

3 R.O. M 22 52 138.9

4 T.F. M 20 70 124.6

5 SO. | M| 20 50 140.2

6 K.O. M 20 63 137.9

7 S.S. M 33 62 138.4

Mean _ _ | 22.3 | 58.3 134.1

+S.E. ) +1.8 2.7 +2.4
(Jikei)

Table 2 Laboratory findings before and after ‘study (Group A)

Subject | BUN (mg/dl) | Creatinine (mg/dl) | Bilirubin (mg/dl) Al-P (KA)
number |' Before After Before After Before After Before After
1 12.2 15.0 0.95 0.9 0.7 0.2 6.4 9.0
2 11.0 12.9 0.7 0.9 0.3 0.4 8.6 8.9
3 9.3 15.7 0.99 0.9 1.0 0.5 5.0 8.0
4 12.3 15.2 0.98 0.8 N.T. 0.4 5.5 9.0
5 12.7 17.4 0.92 0.9 N.T. 0.3 8.0 9.0
6 9.8 10.0 | 0.8 0.8 N.T. 0.4 7.6 6.2
7 10.8. 12.6 1.0 0.9 0.2 0'3, 6.0 9.6
Mean 11.2 14.1 0.9 0.9 0.6 0.4 6.7 8.5
tSE 1. 0.5 +0.9 ;bQ.O4 +0.05 +0.2 +0.1 | 0.5 +0.4
N.T. : Not tested (Jikei)

Table 3 CPZ, LMOX, CZX; Sérum concentrations
" (Cross over study:Group A) (n=7, Mean+S.E.)

Parameter T-%8 Co AUC v, | Clearance (ml/min)
(hr) | (pg/ml) | (pg-hr/ml)| (1/kg) | Total Renal

Drug

CPZ 2.09 213.96 560.24 |[0.16 61.54 16.66
', +0.36 | +17.72 | +41.42 | £0.02 | =4.62 +0.55

mox |15 | 14140 |382.84 |0.24 | 89.44 | 86.69
LM 5010 | “+7.51 | £925.22 | £0.01| +6.04 | +6.34

1.74 |-106.03 | 216.89 |0.32 | 159.69 | 110.43
CZX £0.06| +6.96 | +17.92 | £0.02 | +12.26 | +9.22

Co: Serum concentration at end of bolus infusion. (Jikei)
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Table 4 Urinary excretion of CPZ, LMOX and CZX
(Cross over study:Giroup A) (n=7, Mean*+S.E., %)
0~1 1~2 2 -4 4~6 6~8 8~12 Total
CPZ 9.7+0.5 8,211.9 5.510.9 2,.710.5 1.240.3 0.840.2 28.1142.6
LMOX | 27.2+2.6 | 21.5+2.8 | 25.841.9 | 12.011.1 5.610.,5 4.010.6 | 96.0£1.0
czX 19.213.3 | 17.643.0 | 23.415.9 5.210.3 2,3+0.2 1.5¢0.6 | 69.243.3
(Jikei)
Table § Profile of normal volunteers (Group B) FOMRRNBDOH - HrRMEN H TLRBI:AbANK
- (Before f»tudy) rot- (Table 1,2, 5.6),
Sub{)ect Name | Sex | Age W((l-‘:s:n ( (l'/rrt ) c) Ml - 4 ilIg D Mo J.
number ] ml/min M T & U R DO ML L £ h EhORAN
1 HH. | M | 21 70 128.3 ncBRLCINESh /- MEMizL 5 bioasssy Hicl)
2 T. L. M 30 67 141.5 1ite »t:0 TlerH, CPZ Tik E.coli NIHJ, LMOX
3 HE. | M 33 66 141.5 (2 E.coli 7437, CZX Tt E.coli JC-2, CTX T
4 T.S. M 30 62 136.2 1+ Micrococcus luteus ATCC 9341, CMX 2 Protexs
5 FF. | M 32 51 134.4  sirabilis ATCC 21100 % I\ Z M # 5 747, BROK
6 TY. | M| 2 55 135.1  -(z Monitrol I %\ 12 RIPEEDOMEILATRE
4 KF. | M| 30 | 51 | 4.2 ,jqmothehoBM0oMEicB: L THE ZhikE
Mean _ 28.1 60.3 137.3 XM » 5 7B il 70 e dsBMEI 2 PHT.0
+S.E +1.9 | +£3.0 +2.1 DY M8 CIFM Lo CTX Ti2 desacetyl-CTX
(Jikei) oOEREYBERL 7 o<+ 757 -5 (HPLC) izl

B CPZ %A LI, AEALGHML1AMTS-
Too HBTHTOTHY, FMTARE:20~33 8 (P8
22.3i%), B3 :21~33 (P 28.1 @), HEILAN

50~70 kg (3 # 58.3 kg), BIf:51~70kg (73
60.3kg) Th 10 HEHREREIIVTF=Vv 72
Yy 7 5 v At (Cer) TREZh, FEEM L L 100 mi/min
UEEERHTH 10

Dt ~72o HPLC (2% & L T UVIDEC 100V]
(245nm ¥ 7:i3, 262nm, BESXH) XA, 27~
iz Lichrosorb RP-18 (Merck) 4.6 mm ID x25cm ¥
AL, BBHELTIYG KM: <5/ —2A=T8:2 K&
ik 1.2nl'min DG TITE»7H

d) Cefoperazone (CPZ) 0175 ik & thP3®EDRIE

MCABORBRATERE 7 B RIC CPZ D dose
response ¥4 % BT, CPZ 1g (Hfl), 2g (Wi,

Table 6 Laboratory findings before and after study (Group B)

Subject BUN (mg dl) Creatinine (mg/dl) | Bilirubin (mg‘dl) Al-P (KA)

number Before After Before After Before After Before After
1 13.6 14.3 0.8 0.9 N.T. 0.3 4.0 6.0
2 11.0 14.0 0.8 0.7 0.3 0.4 5.0 5.9
3 19.7 16.4 0.9 0.9 N.T. 0.4 4.5 7.6
4 11.6 12.7 0.97 0.9 N.T. 0.4 5.5 6.6
5 17.2 15.6 0.67 0.8 N.T. 0.4 5.6 5.5
6 12.0 13.0 0.79 0.9 N.T. 0.4 10.9 9.5
7 13.6 13.9 0.93 0.8 0.2 0.2 3.0 7.7

Mean 14.1 14.3 0.8 0.8 0.3 0.4

+S.E. +1.2 +0.5 +0.04 +0.03 +0.1 +0.03 si?O 7th

N.T. : Not tested

(Jikei)
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atie k¥, 20 A —A—RRELTOHSEMILZ2H
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Fig.1 CPZ, LMOX, CZX, serum concentrations
(Cross-over study : Group A)
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Fig.2 CPZ, LMOX, CZX, urinary excretion
(Cross-over study : Group A)
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Fig.3 CPZ,CMX,CTX, serum concentrations
(Cross-over study : Group B)

3 Healthy adults(n=7)
3 2x hr, drip infusion

s (1’7,
=eeme CMX
N o el C'l'x

0.51 2 ] ] L} 12
(hre) (Jikel)

a) MR+ 7 = 2FOILKE

AWMER T RO MR (Co), b s T i
® (AUC) 67V 75 v Allk Table 3,7, Fig.
1,3 iR LT, Mk, MM TER (AUC)
Cit CPZ AWM=+ 7 = AFOFTRL B\ YR
Lt Thebb, ARMEROMHRE (C) ik, CPZ
AAR T 218.96+17.72 pg/ml, BEf T 214.90+7.61
LBy M <, %K\ T LMOX 141.40+7.51, CMX
112.77+16.35,. CZX 106.03+6.96, CTX 95.86+4. 15
pgiml O|TH 1o MAPREHBRTERTL CPZ A
AT 560. 241 41. 42 yg-hr/ml, BET 546.56+24.32
EBL® L, X\ T LMOX 382 84+25.22, CZX
216.89+17.92, CMX 161.81+28,64, CTX 145.66+
8.13 pg-hr/ml O TH»1o

RepEIRER (%) 5% 12 M TRHE LAY,
LMOX 2% b #\ fff 96.0£1.0% % 7R L, &K\ T

———

Fig 4 CPZ,CMX,CTX, urinary excretion
(Cross-over study : Group B)

Healthy sdultsln=7) 2g/hr, drip infusion

100
=t s
-~ cocseosssfrecsnsname sl
R ’_,.'“ 5.1
ol
£ r A1
o1 2z 4 & 8
(hrs) (Jikei)

CMX 70.6+1.8,CZX 69.2+3.3, CTX 53,1+£3.3 0}l
°HhH, CPZ NARTIZ 28.1+2.6%, BB T28.7¢
2.1% LRbLED) -7 (Table 4,8, Fig24), 1%,
CTX Dbtk 12 Ml & CORPEMEIL CTX 0F
tht LT 44.31£3.8% T H b, Desacetyl-Cefotaxime
L LT 12.5+0.9% TH -7 (Table 9),

b) Cefoperazone (CPZ) D4k L (kIR

RERAERETE (AW Kk, CPZ 1g (Hfl).
2g (hifi), 5\ 3g (Hil) X¥ThEh 181
TABMMIE LcIRO bR K25 5 0 /o A Rk E 5
L7z (Table 10, Fig.5), +%b®H 1g (Wi, 2
(hil), 6K 3g (M) ARBERTHOATR
EizEh¥h 115.6, 214.0, 292 4 ug/ml Ofi¥RL
oo MMM (T/2) i2/AMMIE 18 (Hil) T210¢
0.31hr, 2g (H @) T 1.87+0.15 3g (i) T
1.9940.11 hr TH b, 1~3g (O Mo HERILAO

Table 7 CPZ, CMX,'CTX, serum concentrations
(Cross over study: Group B)

(n=7, MeantS.E.)

Parametc~ T-%8 Co AUC Vi Clearance (ml/min)
Drug (hr) | (ug/ml) |(pg-br/ml)| (1/kg) Total Renal
CPZ 1.95 214.90 546.56 0.15 61?73“ 17.68

‘ +0.09 £7.61 | +24.32 +0.00 +2.79 +1.01
C-MX 0.85 112.77 161.81 0.21 237.23 168.17

- +0.03 | +£16.35 | +28.64 +0.03 | +42.22 | +28.64
(':TX 1 o.92 95.86 145.66 0.25 233.13 123.74

+0.04 +4.15 +8.13 +0.02 | +12.98 | +10.37

Co: Serum concentration at end of bolus infusion (Jikei)

Table 8 Urinary excretion of CPZ, CMX and CTX

(Cr(;s's over study : Group B)

(n=7, Mean+S.E., %)

' 0~1 1~2 | 2~4 4~6 6~8 8~12 Total
CPZ | 11.74#1.1 | 7.3%0.6 {.5.140.5 | 2.5£0.2 | 1.2+0.2 | 0.9+0.1 | 28.7+2.1
CMX | 35.7+2.6 | 20.8+1.5 [ 11.2+41.9 | 2.2+0.3 | 0.6+0.1 | 0.2%0.1 | 70.6%1.8
GTX | 28.042.0 | 15.941.6 | 6.9+0.5 | 1.6+0.1 | 0.4+0.04 | 0.240.1 | 53.1+3.3

(Jikei)
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Table 9 Urinary excretion of CTX and

desacetyl-CTX (n=7, Mean+S.E., %)

0~1 1~2 2~4 4~6 6—~8 Total
CTX 24.7+2.6 | 13.1+1.2 | 5.1+0.8 1.1+0.1 0.4+0.1 | 44.3£3.8
Desacetyl-CTX | 3.6+1.0 4.0+0.3 | 2.9%£0.4 1.9+0.6 12.5+0.9
(Jikei)
Table 10 Dose response of CPZ
(n=7, MeantS.E.)
Parameter T-%8 Co* AUC Clearance (ml/min)
f}f;?dn (hr) (ug/ml) | (ug-hr/ml) | Total Renal
1 2.10 115.63 286,38 62.08 13.96
g +0.31 +6.36 | +32.33 +5.93 +1.69
9 1.87 213.96 564.02 61.28 16.65
g +0.15 | £17.72 | +42.73 +4.87 +1.11
3 1.99 292.37 709.78 72.52 19.91
g +£0.11 | £6.98 | #52.11 | +4.72 | =£1.27
*Co=End of 1 hour drip infusion. (Jikei)

Fig.5 Dose response of CPZ

Healthy adults(n=17)
1 hr. drip infusion
cross over

w
S

S
<
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\
J136 a-==-a CPZ 2
a g
100 A o—o CPZ 3g
1% \
ERIR S
T —— s
051 2 4 6 8

12
(Jikei)

hich ot MPREMBTER (AUC) kT,
BE5E 1g (Jffi) T 286.38+32.33 ug-hr/ml, 2g (fy
{fi) T 564.02+42.73, 3g (Hff) 709.78+52. 11 pg-
hriml &, BOMABKEFER R LRI, —F, K7
V75 vA%RARBE, AEEE 1g (Of) AREBET
62.08+5.93ml/min, 2g (hfff) ¢ 61.28+4.87, 3g
() T 72.52+4.72ml/min &7cbH, 1~3g ()
HicEBREZERZA bR T, Ak, B2U757A
CEWTdh, #5E 1g (JIffi) T 13.96+1.69 ml/
min, 2g (B ) T 16.65+1.11, 3g (H i) Tix
19.91+1.27ml/min &7ch, 1~3g (Fiffi) Flic K &=
BREDOhih ot ks, FHDOFI7YV 77 v RER
2975V ADMEIIZE LN REND D, EHIOBLN
D HDHHENRTR IR,

2) B@EEEEZ RIS CPZ L LMOX £560

Fig.6 Serum concentration of CPZ in volunteers
with normal and impaired renal function

= 400 (CPZ 2g single i.v. bolus injection)

E 300
?A 200+ <
5 100 ~.
§ 50 R
E ) ;:;‘.~
g 10 R
g 07 S
S 54 w—aCcr<10 n=38 o
£ a==a Ccr 50~60 n=2
g ®-==¢ Ccr normal n=7
(2 T T
1 2 4 6 8
(hrs) (Jikei)

CEZ D{kPHBIfRD ik

CPZ D firhiREDRERSE /s #EBL BEE - PEET
BEREEE BEBRERELO 3HMCER 2R
»onY, mP¥EEizrhFh 1.59+0.10 hr, 1.72
+0.26, 2.15+0.47hr TH b, FF Mm@, M
EEHLE b, BRECEERIC L hRELEHILD
nichot, ShicstL, LMOX, CEZ Tit, me¥R
BixEEE, PEETMERES RETHEETED
M1z, LMOX Tt 1.92+0.07 hr, 4.12+0.77, 17.41
+3.48hr, CEZ TiX 1.50+0.03hr, 3.69+0.57,
28.81+1.41 hr & BsEEE M iricoh T/2 2¥ 1L
RER LT, ¥, MPRER, BE - PEEBRAER
EETHELREMFRL, OPRE 7Lv75=>v.
7975 vAHEHHEB% R L1 (Table 12, Fig.6,7,
8) ¥k, EROBEFBEREE CIX, RbEXR
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Table 11 Profile of volunteers with impaired renal function
Degree of |Sub ect Weight | Ccr. | Creatinine
impairment numLer Name | Sex | Age (kg) | (mi/min)| (mg/dl) GOT | GPT
1 J.K. M 4 60 <10 12.05 21 8
2 M. M 43 65 <10 15.51 11 5
3 M.K. M 35 64 <10 16.90 15 6
4 H. L F 52 45 <10 8.54 23 10
s 5 M.H. F 'y 7 <10 7.87 25 25
evere | 6 | WM. | F | 46 | 37 | <10 | 147 | 26 | 10
7 T.L M 42 62 <10 11.20 23 19
8 Y. 1 M 43 50 <10 11.33 21 9
Mean _ — 4.4 52.5 <10 11.86 20.63 | 11.50
+S.E. 1.9 | 4.2 +1.09 +1.81| £2.44
9 S.K. M 45 52 55 2.7 19 18
10 Y.S. M 45 78 57 1.82 21 16
Moderate
Mean _ _ 45.0 |65.0 56.6 | 2.26 20.00 | 17.00
+S.E. +0.0 | £13.0| +1.0 | £0.44 +1.00| £1.00
(Jikei)
Table 12 Comparison of pharmacokinetic parameters of CPZ, LMOX and CEZ
(Mean+S.E)
- Parameter T-%R8 Co AUC Vs Clearance (ml/min)
forcion N\ Dreg (hr) (ug/ml) | (pg-hr/ml) | (1/kg) Total Remal
<10 CpPz 2.15+0.47(393.8+13.8| 791.9+203.9/0.14+£0.01 | 54.41+7.32| 0.1010.05
(n=8) LMOX [17.41+3.48 | 385.0+15.5 |4802.2+480.9| 0.14+0.01 | 6.89+0.82| 0.26+0.12
CEZ |28.81+1.41[369.4% 6.2|7922.0+319.0/0.16+0.01 | 4.25+0.16| 0.15+0.09
50~60 CPZ 1.7240.26 | 300.0+45.0 | 487.4+0.2 |0.14+0.01 |68.41+0.86| 7.68+0.2
(n=2) LMOX | 4.12+0.77|375.0+30.0(1113.8+11.2 [ 0.15+0.03 | 29.93+0.30 | 13.51+1.67
CEZ 3.6940.57 [ 340.0+20.0 |1276.4+137.1{0.13+0.01 | 26.37+2.79|18.10+3.23
Normal CpZ 1.59+0.10350.7+12.7 | 537.6+44.5 | 0.13+0.01 [ 64.69+5.50 | 17.24+0.67
(n=T7) LMOX| 1.92+0.07 {250.0+ 7.7 | 455.5+23.9 |0.18+0.01 |74.31+3.63 |57.50+3.18
CEZ 1.50+0.03 | 350.0+10.9 | 453.9+21.9 (0.14+0.01 | 74.45+3.49 | 49.02+4.34
Co : Serum level at end of bolus injection. (Jikei)

Fig.7 Serum concentration of LMOX in volunteers

with normal and impaired renal function
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Fig.8 Serum concentration of CEZ in volunteers

with normal and impaired renal function

(CEZ 2g single i.v. bolus injection)
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Table 13 Urinary excretion of CPZ, LMOX and CEZ in volunteers with normal and impaired
renal function

Mean+S.E. (%)

Time after administration
(hra)
R 0~1 1~2 2~4 | 4~6 | 6~8 | 8~24 | Total
function
(Cer:ml ‘min) Drug
10 Cpz 0.06+0.04| 0.05+0.02| 0.05+0.02 0.04+0.02 0.04+0.02({0.24£0.10
(n=8) LMOX | 0.23+0.10| 0.26+0.10| 0.3910.16 0.65%0.25 1.64+0.73]3.17£1.32
" CEZ 0.26+0.18| 0.26+0.17| 0.54+0.23 1.221+0.69 1.04+£0.66]3.34+1.91
50~60 Cpz 6.68+0.76( 2.05+0.25| 0.87+0.06 1.61+0.52 N.T. 11.21£0.55
(n=2) LMOX |13.45+4.54{11.34+0.03(10.83+3.52 9.4914.14 N.T. 45.101£5.13
" CEZ (21.11+8.00{12.90+2.21(12.12+2.52 21.85+2.75 N.T. 67.9714.91
N 1 CPZ |14.81%£1.07| 6.08+0.60| 3.79+0.96/2.12+0.34/{1.11+0.22| N.T. 27.9212.71
(O:';; LMOX [36.87+3.24(15.96+2.47(12.19+2.34(8.04+0.88(4.33£0.60] N.T. 77.3811.60
" CEZ [38.18+4.62(13.97+1.04| 9.58+1.873.01+0.40(1.61+0.28 N.T. 66.3515.95
N.T. : Not tested (Jikei)

Fig.9 Urinary excretion of CPZ in patients with
normal and impaired renal function
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Fig.10 Urinary excretion of LMOX in patients
with normal and impaired renal function
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Fig.11 Urinary excretion of CEZ in patients with
normal and impaired renal function
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PHARMACOKINETIC STUDY OF ANTIBIOTICS
CROSSOVER COMPARISON OF THIRD GENERATION CEPHEMS

JiNGoro SHiMADA, ATtsushr Sarto, Konva Suiea, Takenisa Yamaj,
Hironosu Inara, Tosnio Hojo, Masanosu Kaji, MoTorumr Saecusa,
Kivoaxr Axasa and TaApasHt MivAuAra
The Second Department of Internal Medicine The Jikei University,
School of Medicine

Sumio Sasaxt
Cerebro-Cardiovascular Section, Tokyo Health Administration Center,
Nippon Telegraph & Telephone Public Corp.

The pharmacokinetics of five third-generation cephems, cefoperazone(CPZ), latamoxef(LMOX), ceftizo-
xime(CZX), cefotaxime(CTX), and cefmenoxime(CMX) were compared in 14 healthy volunteers¥using a
crossover method.

Subjects were divided into two groups as follows : group A received CPZ, LMOX and CZX, and group
B received CPZ,CZX and CMX.

A 2g dose of each drug was administered by intravenous drip infusion over one hour.

Serum concentrations at the end of infusion were : CPZ group A 213.96+17.72 ug/ml and group B
214.20+7. 61 pg/ml ; LMOX 141.4047.51 pg/ml ; CMX 112.77+16.35 ; CZX 106.03+6. 96 ug/ml ; CTX
95. 86 +- 4. 15 pg/ml. Areas under the curve (AUC) were : CPZ group A 560. 24 +41. 42 ug-hr/ml, and group
B 546. 56 +24. 32 ug-hr/ml ; LMOX 382. 84 +25. 22 yg-hr/ml ; CZX 216.89+17.92 ug-hr/ml ; CMX 161.81%
28.64 pg-br/ml ; CTX 145. 66 +8. 13 ug-hr/ml.

CPZ had the highest serum concentration and highest AUC of a!l the third generation cephems tested.
CPZ had the lowest percentage of administered dose excreted in the urine, 28.2% for group A and 28. 7
9% for group B(0~12 hr).

The serum half-lives (8~phase) were : CPZ group A 2.09%0.36 hr and group B 1.95+0.09 hr : LMOX
2.154+0.10 hr ; CZX 1.7440.06 hr, CMX 0.85+0.03 hr ; CTX 0.92+0.04 hr. The serum half life of CPZ
is similar to that of LMOX, and longer than those of CZX,CMX and CTX.

In a second crossover study, the pharmacokinetics of CPZ, LMOX and CEZ were compared in 7 healthy
volunteers and 10 volunteers with varying degrees of renal impairment,

In contrast to CEZ and LMOX, the serum kinetics of CPZ were not significantly altered in patient
with renal impairment. As a consequence, adjustment of CPZ dosage is not usually required in patients
with renal impairment.



