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Cefotiam is a recently developed semi-synthetic cephalosporin antilbiotic destined 
for parenteral use with a chemical structure of 7-&[2-(2-aminothiazol-4-yl)- 
acetamide]-3-[[[l-(2-dimethylaminoethyl)-lH-tetrazol-5-yl]thio]meth~ylJceph-3-em-4- 
carboxylic acid. 

In vitro studies have shown it to have a broad antimicrobial spectrum and to be 
especially effective against Gram (-) microorganisms (Nozaki et al., 31979; Bodey et 
al., 1981). 

The percentage of cefotiam excreted in urine has an average value of 54% after 24 
h (Rouan et al., 1981); its excretion principally takes place during the first 6 h ttfter 
administration (Daschner et al., 1981). 

Its use in clinical practice has revealed it to be efficient in the treatment of 
infections of the urinary tract (Iwahi and Tsuchiya, 1980) and of gynecological 
(Takase, 1981) and respirato,ry tract (Kahn and Del Rio, 1981) infections. 

In our study cefotiam in solution at a dose of 1 g was administered by bolus type 
i.v. injection. 

Our subjects were 2 women and 8 men with an age range between 21 and 30 years 
and weights ranging between 53 and 83 kg. 

All subjects were judged healthy as determined by history, physical examination 
and standard laboratory testing carried out within 30 days of tie study. None of the 
subjects had a history of sensitivity to penicillins or cephalosporins and they had not 
received antibiotics or other drugs for 48 :h before the study, 

Blood specimens were taken just before administration and 5, 10, 15, 20 and 45 
min, and 1.0, 1.5, 2.0 and 3.0 h after each injection for drug level analysis. Smlples 
were collected in heparinized test-tubes; plasma was separated by centrifugation, 
placed in labelled tubes &and frozen at --20°C until determination. 
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Urine was collected fractionally from 0.0 to 0.5, 0.5 to 1.0, 1.0 to 2.0, 2.0 to 3.0, 
3.0 to 5.0, 5.0 to 7.0 and 7.0 to 9.0 h after each injection.. Urine volumes were 
measured and a portion stored frozen until assayed. 

Determination of the antibiotic in biological fluid was carried out by a plate 
diffusion method using Bacillus subtilis (ATCC no. 6633) as the test organism. 

The experimentally determined plasma concentrations of cefotiam were subjected 
to the MAKE test (Yamaoka et al., 1978) in order to select the most suitable kinetic 
model. A two-compartment open kinetic model was seen to provide the best estimate 
for the evolution of the plasma levels of the antibiotic. An iterative least-squares 
method was used to find the parameters a, /?, A, and B, where (Y and /I represent the 
rapid and slow disposition constants, respectively, and A, and $ represent the 
zero-time intercepts for the concentration-time curve. The remaining pharmaco- 
kinetic parameters were calculated from these values according to the method of 
Wagner C 1975). 

The average curve of the plasma levels of cefotiam after i.v. administration are 
shown in Fig. 1. The pharmacokinetic parameters established are shown in Table 1. 

The equation defining the average plasma level-time curve may be expressed as: 

C, =: 28.34. e-l.fJJt - 63.33. e-4561 

The rapid and slow disposition phases are defined by the constants cu and /I, 
which have average values of 4.56 h-’ and 1.03 h-l, respectively, and the balance 
between distribution and elimination occurs zt 0.44 h after administration, 

The half-life of the slow disposition phase 4 t,,, 8) has an average value of 0.69 h, 
similar to that of some other cephalosporin!; such as cephaldthin-0.56 h (Nigh- 
tingale et al., 1975) and cephsmandole-0.4tI h (Aziz et al., 1978), but lower than 
that of more recently developed cephalosp>rins, such as cefoperazone-1.60 h 
(Craig, 1980). ceftriaxone-6.60 h (Pate1 et al., 1981), cefonicid-3.46 h (Pitkin et 
al., 1981) and ceftizoxime- 1.85 h (Dubb et al., 1981). This low value of the slow 
disposition phase half-life, together with the figh value for the constant K,, of 2.43 
h ’ are clearly indicative of the rapid disapp’:arance of cefotiam from the systemic 
circulation. 

1J 

0 05 1 15 2 25 h 

hours 
Fig. I Average plasma level curve of cefotiam administered i.v. 
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TABLE 1 

PHARMACOKINETIC PARAMETERS OF CEFOTIAM DETERMINED IN OUR STUD’Y 

@-‘I = 4.56i 1.12 

(h-‘) = 31.03+ 0.16 

h/2 P (h) = 0.69i 0.10 

K12 +-‘I = 1.12+ 0.57 

K2, (h-l) = 2.03f 0.68 

K,3 @-‘I 
= 2.43& 0.85 

v, (1) = 12.74 &- 4.82 

VP (1) = 6.55& 3.21 

Vd,, (1) = 19.29 f 7.57 

Cl* (m!/min) = 532.33 A 336.11 
(AUC)? (h.l.cg/d) = 41.79 If: 20.67 
A (l/W = 0.29& 0.09 

K” (h-l) = OSOf 0.13 

K”, (h-‘) = 0.42+ 0.08 

Cl, (nw~n) = 375.02 + 266.96 
W Excreted at 9 h = 68.81 f 6.96 

--____- 

01 and j3 hybrid rapid and slow disposition constants; K,, distribution constant from the central to lthe 
peripheral compartment; K2, distribution constant from the peripheral to the central compartment; Id,, 
overall elimination rate constant; V, and V,, distribution volumes of the central and peripheral compart- 

ment; Vd,, distribution volume at steady-state; Cl, plasma clearance; (AUC)? area under the curve of 
the plasma level-time plot; A distribution coefficient;. K, urinary excretion rate constant; K,, no renal 
excretion rate constant; Cl, renal clearance. 

The values obtained for the pharmacokinetic microoonstants K,, and K,, with a 
quotient of 0.53, together with the results of the distriblution volumes of the central 
and peripheral compartments, 12.74 liters and 4.55 liters, respectively, shows a lesser 
distribution of the drug in ‘the peripheral compartment than in the central one, 
principally due to high elimination rate of cefotiam from the organism. 

The values obtained for serum clearance of cefotiam are very’ high with an 
average value of 532.33 ml,kn.in, once again confirming the rapid elimination of the 
drug from the organism. 

From the determination of cefotiam in urine it was possible to establish its 
urinary excretion kinetics. This study shows that the amoslnts of the antibiotic 
accumulated in urine where it may be seen that at 9 h after administration, 68.81% 
of the or&inal dose is found. This suggests that though renal excretiqn is essential 
for the elimination of the drugs, it is not the only route involved. 

From lthe plot of the urinary excretion rate of ctifotiam it was possible to calculate 
the values of the urinary excretion constant (K,) and the elimination constant (I(.,) 
or rather the j3 constant, since one is dealing with a two-compartment modell. 

The lower value observed for the urinary excretion constant with respect to the 
elimination constant again shows the existence of other elimination routes, apart 
from the: renal mechanism, which contribute to the elimination of cefotiam from the 
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org,anism. Similarly, renal clearance was also seen to be lower than serum clearance, 
with average values of 375.02 ml/min and 532.33 ml/min, respectively. 
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