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Fig. 3. Pharmacokinetic parameters
of five new cephem antibiotics in
humans after intravenous adminis-
tration of 1g of each drug. (a) :
Elimination half-lives and (b) : areas
under the serum concentration ver-
sus time curves
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Fig. 4. Urinary excretion of five new ce-
phem drugs in humans after intravenous
administration of 1 g of each drug
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Table 1. Iu vitro activity of new A lactam antibiotics

CHEMOTHERAPY

JULY 1880

MIC (pg/ml)®

H07%, ),

Staphylococcus aurcus Celuzonam 0 39 20.0
DQ 2506 1.56 1.56

£ 1010 6.25 12.5

Cefepime 4.0 8.0

Celtriaxone 3.13 6.25

Fscherehia colt Cefuzonam 0.10 020
DQ 2566 -.0.05 =0.05

E 1040 0.05 0.10

Cefepime 0.03 0.12

Ceftriaxone -0 10 020

Pseudomonas aeruginosa Cefuzonam 25.0 =100.0
DQ 2556 6.25 25.0

E-1040 0.78 3.13

Cefepime 2.0 8.0

Ceftriaxone 25.0 >100.0

* Data are from 17), 18), 19),
cefepime and ceftriaxone, respectively.
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Fig. 7 The interval during which serum
concentrations exceeded the MIC,,
(CJ) or MIC,, (—) after intravenous
administration of 1g of cephem antibi-
otics to humans. (a) against Sta-
phylococcus aureus, (b) : against Escheri-
chia coli and (c) : against Pseudomonas
aeruginosa
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Fig. 8. The pharmacokinetic parameters of cef-
uzonam as functions of body weights of ani-
mals, (a) : elimination half-life, (b) : area under
the serum concentration versus time curve, (¢)
: total clearance, (d) : renal clearance. The
solid lines represent the regression line calcu-
lated by the least squares method using
unweighted logarithmically transformed data
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Fig. 9. Correlation between elimination half-
life for five new cephem antibiotics in man
and in (a) rat or (b) monkey. The solid lines
represent the regression line calculated by the
least squares method using unweighted logar-
ithmically transformed data [(7},.8) human =
17.32 X (T,,.B8) rat'**s, r = 0.9258, p<0.05; (7 ),
) human = 1.466 X(T,,,8) monkey %, r =
0.9269, p<0.05]. The dotted line represents the
regression line caculated by Sawapa et al'®. for
six other cephem antibiotics [(7},.8) human =
1.715 X (T} ,28) monkey®®', r = 0.844, p<0.05]
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Tuble 2. Correlation between body weight of animals and pharmacokmetic
parameters for cephem anbibiotics
Nao. of .. .
Antibiotics Parameters Regression hine* r Significance
Species
Cefuzonam T3 6 y: 0.3414x  0.3561 0.9563 1<0.01
AUC 6 n.s.
Cltot 6 y: 0.8197x +0.9903 09667 p<0.01
Clu 6 y=1.291x 10.2338 0 9636 p<0.01
Cliuint 6 n.s.
E 1040 T :8 6 y= 0 2374x 0.2418 0.9394 p<0.01
Cefepime Tv28 4 y 0.2771x  0.1593 0 9514 p<0.05
DQ-2556 Ti28 5 y=0.3275x —0.2837 0.9667 p<0 01
Ceftriaxone T128 5 ns.
AUC 5 ns.
Cltot 4 ns.
Clr 4 ns.
Clruint 4 y=0.7171x +0.6458 0.9723 p<0.05

.

.

for cephem antibiotics, correlation coefficient. T1.28

y . Logarithmic values of body weights of animals, x :

logarithmic values of pharmacokinetic parameters

. elimination half-life, AUC : area under serum

concentration versus time curve, Cltot : total clearance, Clx : renal clearance, Clruint : renal secretory intrinsic

clearance.
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CLINICAL PHARMACOLOGY OF NEW PARENTERAL CEPHEM ANTIBIOTICS :
A COMPARATIVE EVALUATION OF THE PHARMACOKINETIC
DATA IN PHASE [ TRIALS FROM THE SAME INSTITUTE

Mirsuvostt Nakasuima, Kvuien Marsusavasm, Tosinnko Urmarse and Mirsoraka Kanamaru
Department of Pharmacology, Hamamatsu University School of Medicine, 3600, Handa-cho,

Hamamatsu-city 431 31, Japan

We studied the pharmacokinetics of the five third generation cephem antibiotics which are under
development or have been marketed recently under well-controlled comparable conditions. The
pharmacokinetics of the five drugs in healthy volunteers were systematically compared.

The profiles of the drug concentration in serum or plasma after administration were classified into
three groups : cefuzonam (CZON), in the first group, showed a fast decline ; E-1040, cefepime and DQ
-2556, in the second group, showed slower elimination ; and ceftriaxone (CTRX), classified in the
third group, showed very slow elimination. E-1040, cefepime and DQ-2556 were excreted primarily
by a renal mechanism, while CZON and CTRX were excreted by both renal and hepatic mechanisms.
The elimination half-lives of the drugs were predicted by calculating the serum protein binding and
renal excretion ratio. On the bases of the free fraction levels of each drug in plasma, CTRX was
effective for the longest period against Escherichia coli, DQ-2556 against Staphylococcus aureus and
E-1040 against Pseudomonas aeruginosa.

Animal scale-up methods were successfully applied to the pharmacokinetics of these new cephem
antibiotics and high correlations were observed among the parameters for half-life, total clearance
and body weight.



