218 CHEMOTHERAPY

Cefotaxime 1T AT 3 BRI TFZE

WA X KR-K W W-m B RER

7 # L B R AH R B E
it & % X B R IE
NAREQERKEE - NBEUE

Lt |
R # K

# L\ cephalosporin ¥/ T#% % Cefotaxime icDW\WTHMA, BIX - Hritt, WERHRIZEZHRAL,
DT OmeB,

Cefotaxime @ Escherichia coli, indole @4 Proteus W, Proteus mirabilis, Klebsiella pneu-
moniae, Enterobacter cloacae 15 & 543 5 #1112 Cefotiam & b 1 ~ 4 By, Cephalothin, Cepha-
loridine, Cefazolin 75 & & b 4 ~ 8 Byf4 ¢4, Serratia marcescens itk LT H BRI WHEN %
FL7:o —F Pseudomonas aeruginosa {43 34iM i3 Gentamicin, Cefsulodin & b 2 ByPkIZ
£34D0, Carbenicillin £ 0 | BIRBE TN EDTH 1,

BRI AIC AF| 500mg XU 1,000mg £ @ik L 7O M MER 5 FHicENEh 46.2 pg/ml,
69.3 ug/ml 1T L 7o LISATE T 51.504), $%E T 48.07 R0 MM (B-phase) 24 > THDL,
6 BRAHkICIZENEN 0.055 3 k18 0.126 pg/ml L1725 7-, 6 BT TORPEINREIX 500mg A
T 63.49%, 1,000mg (EFT 67.44% TH 7o

BMEE 1 6, #MBEMERiZ 2 4, AT W 1 4,
fotaxime 21 H 1.0~4.0g,
F6RBFERTH -7,

BIEAE LTI MICRB EGHESE, o 1 AlicHEROEMBAMES XUBERORLSES LN
2, 2HEDAFG B HBNTAPHICHEL. FHAFEAICLZLBEDLNIBERREBOREED

MBS % 1§, REBBHIE 8 FIDE13MIC Ce-
1~21 HAERA L7, 10fth B BLic BNk A S h, BHKMICIE 105

JUNE 19880

BABDONLE M, T,

Cefotaxime (HR 756, CTX) i2~+x b)) &
vt (L) THEBR X NiFH LL> cephalosporin Hj
Ths,

A%z 7-Amino-cephalosporanic acid (7-ACA) %%
Rkp—DT, p-lactamase FEHPEERTLIN T WL
5, {LEMICIE 7-ACA 07RO B &£ 5, XD
penicillin #|%® cephalosporin Rjic& & L 75 - 1
aminothiazolyl % & syn-methoxyimino #% 2 F 3 %
B#A~bH, 34ri2 Cephalothin &[F L { acetoxyme-
thyl %57 3,

sEbhbhiRAFONREN, RIKZSTICHE, B
KHRBERDOTRHEZE LN DT, UTEOK
MERET 5,

I.« # A
1 REHE

EER5YBD Escherichia coli (E. coli) 508, indole
[gtt Proteus |&, Proteus mirabilis (P. mirabilis)
£ 12k, Klebsiella pneumoniae (K. pneumoniae)
50 gk, Enterobacter cloacae (E. cloacae) 20k, Se-

rratia marcescens (S. marcescens) 14 ¢k, Pseudo-

monas aeruginosa (P. aeruginosa) 50 Bkitxtd 3
Cefotaxime DB/NAEH FBE (MIC) % B ALK
EREOEEEICREORIEL 7z, 351 pH 7.2 @ Heart
infusion R EMAEML, HREERII—REHKE 10
BICERL, €01 B8¢F (A% 1mm) £&T7T, 371°C
24 BRERRICEERNELCRELHIESh A RE
DREES >T MIC & L7, ;

% 7-[B§ic Cephalothin (CET), Cephaloridine (C-
ER), Cefazolin (CEZ), Cefotiam (CTM) o MIC %
bHETHE(P. aeruginosa iz >\ Tix Carbenicil-
lin (CBPC), Cefsulodin (CFS), Gentamicin (GM) ®
MIC %#lsE) L, AFlozh kil iz,
2 i

E. coli itxtd % Cefotaxime OD#HigEHiz Fig.1 K
R4 XS9iC 0.054g/ml i peak 2%y, 0.39pg/ml
F 02 ENLUT T 50 breh 43 1k (86%) HREA AMLY
niz. COFMIE CTM X b# 1 B, CEZ, CER,
CET kD 5~7 BT dDTH 1o AHL
CEZ o##H DM Fig.2 & CEZ i W0
pg/ml FrBEZhU EOMBEERL 65D 5 5K
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Fig.1 Susceptibility of E. coli to cefotaxime 50 strains
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20F / /'CET
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ay /
R . L e e . . . . L
=0.025 0.05 0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 --lon
MIC nug/ml
Cefotaxime 2 16 15 ¢ 4 1 2 1 2 1
CER 12 7 9 5 1 5 6
CET 1 11 13 13 6 6
CEZ 9 14 3 5 1 6
CTM 3 15 16 2 1 4 1 6

Fig. 2 Correlogram between cefotaxime and
CEZ E. coli 50 strains
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Cefotaxime

RBE#D MIC 12.5~50 pg/ml 25CdH -7z,

indole ik Proteus JBITstd 3 Cefotaxime DB
Bid Fig.3 EBOT, 128:4ThH 25pg/ml F 7213
ENLTCREMBIEEN, CTM £ 04 2~5 @Kt
ChTWi, —4 CET, CER, CEZ i3 12 HETH
6.25 pg/ml~2100 pg/ml ic 345 L 70

P. mirabilis {cxt4 % Cefotaxime D EH i3 Fig.
4RTEBVTH B, KFIDO MIC peak i3 <0.025
wg/ml iTH Y, 124 TH 1.56 pg/ml Fizehll
TTREMMEIES N, T DEAE CET, CER, CEZ,
CTM # L L B LT3~ 6BETCNIED DT H -
7

Proteus JBicxtd % A# & CEZ L OHESN DMHME%
Fig.5 it7R¥, &A#K|D MIC #s 25pg/ml =, CEZ o
12.5 pg/ml TREHMIE SNl kB XUFHHE bIC
6.25pg/ml © MIC % 7R L7: 1 BREBR O 22 BRiTi
KENDHEAMIZZ hicTEhTU T,

K. pneumoniae 1z5t4 % Cefotaxime DHE I
¥ig. 6 IRT LS 0.1 pg/ml iz MIC @ peak »3d%
D, 50k TH 12.5pg/ml $ - R ENLI T TREMME
txhr, fREoRBEICESHLTS CTM kb 3 B
BET NI MIC THh -1, £Fl&E CEZ OHEHD
I3 Fig. 71c/RT & 5, CEZ 348k 0.78 pg/ml
TR ENUED MIC THo7:%5, CDHIbD 43 #

(86%) ZAK|D 0.78 pg/ml %112 Z LT TRE A
Bibsh, HOD 7S 12.5ug/ml F 2 2h T T
ATREMMEIES hc, '

E. cloacae 1z 314 % Cefotaxime @ MIC S
Fig.8 IC/RTE B DT, £D peak (3 6.25pg/ml iz
D, 20 kep 19 Bk (95%) 12 12.5pg/ml F 71220l
TTREMMEILE N, CEZ DR EHDHEMIE Fig.
9WRT LI, CEZ 25 pg/ml @ MIC AR 7-
4%k, 50pg/ml @3k, =100pg/ml D 13 #ki3 AF
@0.05~3.13, 0.1~6.25, 0.78~50 pg/ml TxhEh
REMSMHIEE NI,

S. marcescens x4 3 Cefotaxime ¢ MIC Legiil
12 Fig. 10 itk &6, 6. 25 pg/ml 1T Z D peak H3
B0, 4KLTH 0.78~50 pg/ml TREMMEIFSH
7o CET, CER, CEZ, CTM 73 &ici3 4T 100 pg/ml
TR EN EOMEERL 72,

P. aeruginosa |z %44 % Cefotaxime DHE A1 Fig.
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Fig.3 Susceptibility of indole-positive Proteus sp. to cefotaxime 12 strains
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Fig.4 Susceptibility of Proteus mirabilis to
cefotaxime 12 strains
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Cefotaxime | 5 4 2 1

CER 7 2 1 1
CET 1 2 1 4 1 2 1
CEZ ) 1 1 5 2 2 1
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11 iwRgEHBD, MIC @ peak i3 25 ug/ml it H b,
GM, CFS iclh~hi 2 BEEESE 3 & © ©, CBPC
LORBM I BT CNI:RETH -7 CFS EOHE
HD#EBER Fig. 12 iIt/RT & 31, £KHFD MIC 48 50 pg
/ml Ll 20 gkrh 18 #12 CFS Tz 0. 78~50 pug/ml
TH b, Wic CFS o MIC 4 50~100 pg/ml i 16 #
10 BRI ARFID 6.25~25 pg/ml TREMME IE X h
7o
O. % -8 i

1 REHHE

Fi94E s 21. 0 SR D BEEEXA 3 HiC cross over ¢ Ce-
fotaxime @ 500mg ¥ L ¢f 1,000mg 2 zheh 1
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Fig.5 Correlogram between cefotaxime and

CEZ Proteus sp. 24 strains
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BRIk L, Mo @WEERE L. 3 & Bacillus
subtilis ATCC 6633 #:RERE LI-%E cup B
OB, EREROENICIE PHT.20 ) Y RE
% (PBS) 2R\, mbMEREicELT, £
hENBE®RO~2, 2~4, 4~6HHDORTBEE
HEL, COMICRBERLTEMA%E X6 HMEE
TORPEERERD, FEHEED LD S ROEINRE
Bt ShRpBEOUBCELTREBMRE
PH7.2 © PBS T 50 {£ic R L CTRIEICHL 70
2 R

Cefotaxime 500mg # X ¢¥ 1,000 mg % 1 E#HAELE
oMb #EEEBIE Table 1, Fig. 13 0L E0DTH
5, BIESQBITIE 500mg FRTEY 46.2 sg/ml,
1,000mg AT 69.3pg/ml Lish, LIBRAET
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Fig.6 Susceptibility of Klebsiella pneumoniae to cefotaxime 50 strains
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19.42 43, p-phase 48.07 oMb B4 b > TRD
L, 6ERiiciz #hen 0.055 pg/ml, 0.126 pg/ml
Eiot,
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Fig.8 Susceptibility of E. cloacae to cefotaxime 20 strains
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Fig.9 Correlogram between cefotaxime and

CEZ E. cloacae 20 strains
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KRBEBIUBBEETAERN TS - 72,
4 EIfEH

4 EIOEERKRETAM D, FAS,»OERER A 7 E5H
2Rl N 1PIRRREEE4BBECLEDORS
BHBEEFI N, KERRERICHOAEEL T

D, REVBEXFCLDODLEDLOELIIT E5h -
Teo BIBFICODVTRBGRET, AEMELFI.
BDTH-7cd, AFPIER 3 HEICATFER I H %L
7oo MBIZAK 1g Bl L 7 BRICEMBRAOEREFAL
7o, REZER%ESHHELTTHELIZEZAELD
HELZ1ATH 3, .

F7: 13 Flch 10 Gl DO TARUE AR CHRELE
HEL7-#2i3 Table 4 ICRTEEDT, AMickae
EONIBEFRREMEORXETIR 1 HdAboniEhs
70

v, & x

Cefotaxime DOHES, WX, Hrit’s > FICEKHE
EZRELIKRICOVT, EFOXBHIERATU»
720
1 HEH

Cefotaxime |3 S-lactamase ¥EHibEARTHRAELT
BiR & h7- cephalosporin |G, #RDLDLHTE
NIHENELDLIN TS, bhbhoORHTHE
K %D E. coli |3 50 gkrh 43 # (86%) A% 0.39 2/
ml, indole [#: Proteus, P. mirabilis & 12 ¢kE&U
K. pneumoniae 50 kA TH, #heh 25, 1.5
12.5 pg/ml, E. cloacae i3 20 krh 19 ¥k (95%) 1 12.5
#g/ml, S. marcescens 3 14 pkeh4 Tt 50 pg/ml 212
BENUTORETRENMEIL SN, —F, P asri-
ginosa \T344 B E&FD MIC i3 6. 25~ =100 pg/ml &
2L, CFS &y 24500, CBPC ik
IBRETSCh B NTH 120 Thiz P. aeruginose
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Fig. 10 Suscepitibility of Serratia marcescens to cefotaxime 14 strains
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inoculum size 100 X

141
Cefotaxime
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6 -
2 -
§0.0‘25 Ol.05 Ol.l 0.2 0i39 01.78 1:56 3:13 6:25 12.5 25
MIC
Cefotaxime 1 1 8 2 1 1
CER 14
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Fig.11 Susceptibility of Pseudomonas aeru- Fig. 12 Correlogram between cefotaxime and
ginosa to cefotaxime 50 strains CFS P. aeruginosa 50 strains
No. of strai ug/ml
0. 500 ’VS ramns >100’.-
50F . .
30 o e
12.5} < e u
0
[ . LY
) o
1of CFS’/’// ) 3.13+ L .
i A
0.5_9_0.78 1:56 3.13 61.;5 1‘2.5 2‘5 56 1(‘)0 >1‘00 e
MIC ug/ml 0.78F S e .
Cefotaxime 7 11 12 8 7 5
CFS 7 7 8 4 6 3 4 11
GM 1 13 5 7 10 5 5 3 1 0.2
CBPC 3 15 5 27 L ) , ) ,
inoculum size 100 X 0.2 0.78 3.13 12.5 50 >100
. rg/ml
Cefotaxime
Table 1 Serum levels of cefotaxime, healthy volunteers(n=3), cross over
| ' Serum levels (pg/ml) Half life
Dose | Case | Age Sex Bw (min.)
L1120 14 172 1 2 4 6(hrs) a B
! ! i
<T. A. | 23 M 56 |I 32.6 22.0 15.1 4.9 2.04 0.33 0.052]20.40 46.86
K. O.J 18 M 62 J’ 57.0 32.6 12.0 4.6 0.99 0.66 0.066 ‘l 20.27 54.71
500: 7
Mkul 2 M 7 | 490 180 102 31 113 028 0.046|14.73 50.60
Mean} 21.0 63.3 46. 2 24.2 12.4 4.2 1.39  0.42 0.055 16.34 51.50
iS.D.’ +2.16 +6.60 | £10.16 +6.16 +2.02 +0.79 +0.47 +0.17 +0.008 [y .
T. A.’ 23 M 56 | 56.0 40.0 24.5 10.8 4.1 0.75 0.165| 23.28 49.90
K. O. 18 M 62 | 72.0 53.0 26.5 10.2 3.2 0.68 0.122 i 19.22 50.91
1,000m
& K.U.] 22 M 72 } 80.0 62.0 32.0 9.0 3.5 0.65 0.090 i 17.05 45.58
Mean| 21.0 63.3 | 69.3 51.7 27.7 10.0 3.60 0.69 0.126 19.42 48 07
+S.D.| +2.16 +6.60  +9.98 +9.03 +3.17 +0.75 +0.37 +0.04 +0. 031 : :
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Tabl 2 Urinary excretion of cefotaxime, healthy volunteers (n=3), cross over
0~ 2hrs 2~4hrs 4~6hrs 0~ 6hrs
Dose Case | Urinary Urinary Urinary Urinary
Recovery Recovery Recover Recovery
recovery recovery recovery recovery
(mg) rate (%) (mg) rate (%) (mg rate (95)5 (mg) rate (%)
T. A. 275. 40 55. 08 35.18 7.04 7.26 1.45 317.84 63.57
K. O. 309. 72 61.94 52. 44 10. 49 12.31 2.46 374.47 74.89
500mg K. U. 238. 03 47.61 16.13 3.23 5.92 1.19 260. 08 52.02
Mean 274. 38 54. 88 34.58 6.92 8. 50 1.70 817. 46 63. 49
+8.D. | +29.28 +5.85 | +14.83 +2.97 +2.75 +0.55 +46.70 +9.34
T.A. 742.28 74.23 66. 00 6. 60 i‘ 14. 58 1. 46 822. 86 82.29
K. O. { 605. 20 60. 52 54. 60 5. 46 ‘ 16. 10 1.61 675. 90 67.59
1
» 000me "y v, | 440.80  44.08| 67.60 6.76 | 16.02 1.60 | 524.42 5244
Mean 596. 09 59. 61 67.73 6. 27 ’ 15. 57 1.56 674. 39 67. 4
+S.D. | +£123.25 +12.33 +5.79 +0. 58 | +0.70 +0.07 | +121.84 +12.18
Fig. 13 Serum levels of cefotaxime Fig. 14 Urinary excretion of cefotaxime
1g/ml healthy volunteers(n=3), cross over
1001 healthy volunteers (n=3), cross over m
- g - %
I V. inj. 1000 - 1. V. inj. 4100
801 Half life (min.) -——= 500mg
a B — 1000mg
-7-: ==== 500mg 16.34 51.50
£ oo —— 1000mg  19.42 48.07
£ 8001 480
g
o 40f 2
3
>
| ol :
> —————0 o
o 2 g 600f s 160 &
= ”” 8
S » o 2
08 i : ~ E } f 2
01/1;/‘1/2 1 2 Time 6hrs 5 // %
E
CHLUTCBPC XD 1 REBETC ATV B LT3 400f A fo &
HAMILTON-MILLER 5V OF#E:—KT20D T & / -
%o S —
PE, iEHOE»SA35E, Cefotaxime |37 5 A 200l f ’ Lo
RERBCRLTT COAHENEEL, K< RO
cephalosporin  F|iCT#ED Proteus /&, E. cloacae, /
S. marcescens LEX bROHEERERETZ0E, ||/ 0 [ I
TNBICk B BBBPEICSBRY RSP TEE 00 %9 2 yERR
EEZOND, SDICEKHIT Haemophilis influenzae Time hrs.

(H. influenzae) K BHTT S HEHEET 3 C
EBRBOVEDLENTV B, H. influenzae 318
BRERRECTERRETH I Eh5, AREHED
BERELLTOROEHShES,
2 IR - Bt

BERAIK Cefotaxime 500 mg 3 k75 1,000 mg %
ThEh 1 @ LBEomdBEIX 5 4%ici2 500

mg {EF T 46.2 pg/ml, 1,000 mg FRATE69.3
rg/ml L THERGICEE S H 75 dose response B LT
7oo El-Mch¥RAAIZ 500 mg #: Tl a-phase 16.34
4}, P-phase T 51.50 4}, 1,000gm @ Cizeh&D
19.4245, 8.073TH -7, 2hdDIEIX CEZD1/2
BEE2 S, CET JhiRPPEBVHDEBEHNEY,

T X3 ICARO LBHE O Mk R IF3 CET &R
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Table 4 Laboratory findings befﬂie_f,‘,‘d_ﬁftf_?efffi",im_?.E‘ﬂ'}ff‘_f?‘??'}_,a_“u,,
| RBC Hb Plate. | BUN s-cr | ot GPT
Case \ | (X 10%) (g/dl) (%109 | (mg/dl) (mg/dl) ‘ (U/ml) (U/ml)
Bef 217 5.7 31.8 89.0 9.8 21 9
LOKK | REee | B 6.6 25.6 88.6 98 | 16 6
N B -
Before 309 8.6 15. 1 58.0 6.8 14 8
2. I-M'( After . 444 13.3 12.3 36.0 42 | 6 12
. | Before 05 140 42.2 8.3 0.8 | 46 38
3 K.T. { After F 383 13,6 36.9 J 10,0 07 | 24 28
Before 307 1.7 43.2 4.9 0.4 25 29
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CLINICAL STUDIES OF CEFOTAXIME

YasusHI UEDA, FUMIO MATSUMOTO, ATSUSHI SAITO,
JINGORO SHIMADA, MASAHISA OHMORI, KoHOYA SHIBA,
TAKEHISA YAMAJI, HIRONOBU IHARA, TosHIiO Hojo,
and TADASHI MIYAHARA
The Second Department of Internal Medicine, Jikei University School of Medicine

The antibacterial activity, absorption and excretion and clinical responses to cefotaxime(HR756, CTX)
were studied. The following results were obtained.

1. Antibacterial activity of cefotaxime against clinical isolates of E. coli, indole-positive Proteus,
P. mirabilis, K. pneumoniae and E. cloacae was 2~16 times as potent as that of cefotiam and 16~256
times as potent as that of cephalothin, cephaloridine and cefazolin.

Cefotaxime also showed comparatively high antibacterial activity against S. marcescens.

On the other hand, the antibacterial activity of cefotaxime was 1/4 as potent as gentamicin and
cefsulodin, and 2 times as potent as carbenicillin against P. aeruginosa.

2. Absorption and excretion

After i. v. administration of 500 mg of cefotaxime to healthy adults, the serum level reached 46.2 ug
/ml in 5 minutes, declined thereafter with a half-life (8-phase) of 51. 50 minutes, and was 0.055 pg/ml
at 6 hours. After i. v. administration of 1,000 mg, the serum level reached 69.3pg/ml in 5 minutes,
declined thereafter with a half-life of 48.07 minutes, and was 0. 126 ug/ml at 6 hours.

Urinary recovery rate in 6 hours was 63.49% after i. v. administration of 500 mg of cefotaxime and
67.44% after administration of 1,000 mg of cefotaxime.

3. Clinical results

Cefotaxime was administered at a daily dose of 1 to 4g for 1 to 21 days to 13 patients, i. e., one
each with sepsis, subphrenic abscess and cholecystitis, 2 with bacterial pneumonia and 8 with urinary
tract infections.

Cefotaxime was clinically effective in 6 of 13 cases and bacteriologically effective in 8 of 10 cases
with identified pathogens.

As adverse reactions, skin rash and visual disturbances were observed in 1 patient. Pain at the site
of injection and nausea at the time of i. v. injection were observed in another patient. These adverse
symptoms disappeared rapidly after discontinuation of cefotaxime treatment.

Abnormal laboratory findings were not observed.



