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The pharmacokinetics of cefoperazone were evaluated in 25 infants (mean age, 26 days) after intramuscular
and intravenous routes of administration. The levels in blood that were achieved were severalfold higher than
those required to inhibit common pathogens. The mean half-life of 240 min was one-half of that observed in 1-
to 2-day-old infants but about twice that seen in adults. Further evaluation is needed to study the efficacy of the

drug in infants and children.

Cefoperazone (CPZ) is a new semisynthetic third-genera-
tion cephalosporin antibiotic with a broad antimicrobial
spectrum which includes Pseudomonas aeruginosa, Serratia
marcescens, Staphylococcus aureus, ampicillin-resistant
Haemophilus influenzae, and Streptococcus agalactiae or
group B streptococcus in addition to other common gram-
negative and gram-positive pathogens (3, 7, 9). It has a
longer half-life than other third-generation cephalosporins
(8) and crosses the blood brain barrier in therapeutic con-
centrations (4, 5). Studies in adults have revealed CPZ to be
useful in various bacterial infections (6, 10), including men-
ingitis (5). In the pediatric age group, including neonates, the
drug has not been well studied. Single doses administered
during the first week of life were safe and revealed a
prolonged half-life (11). We now report the pharmacokinet-
ics of this drug in infants older than 2 weeks.

(This paper was presented at the 83rd Annual Meeting of
the American Society for Microbiology, March 1983, New
Orleans, La.)

A total of 25 full-term infants, 9 to 21 days of age (mean
age, 19 days), were treated with CPZ for pustular skin
infection due to Staphylococcus aureus susceptible to the
drug. CPZ was administered in doses of 12.5 mg/kg every 12
h by the intravenous (i.v.) or intramuscular (i.m.) route, or

tered 15 to 16 h after the previous therapeutic dose was
modified to subdivide the infants into four dosage subgroups,
including (i) 25 mg/kg i.v. (i) 25 mg/kg i.m., (iii) 12.5 mg/kg
i.v., and (iv) 12.5 mg/kg i.m. The i.v. dose diluted to a
concentration of 25 mg/ml was infused in a peripheral vein
over a 5-min period. Blood was then collected by heel pricks
at six different time intervals in each (see Table 1). An
additional specimen was collected just before the dose in the
i.m. groups and at the end of infusion in the i.v. groups.
Serum was separated immediately and kept frozen at —20°C.
The specimens were shipped in dry ice within 2 to 6 weeks of
collection to the University of Tennessee, where they were
received in a frozen state. The concentration of CPZ was
determined by high-performance liquid chromatography by
using a Water’s Associates HPLC system with a model 440,
254-fixed-wave-length detector and a Bondapak C-18 column
(10 pm by 13.9 mm by 30 cm). Samples were run isocrati-
cally with hydrochlorothiazide as an internal standard. The
serum half-life (#,) and volume of distribution were deter-
mined by plotting the serum concentration against time by
using a semilogarithmic graph as previously described (11).
The t,, was calculated when the level in blood was declining
exponentially during the elimination phase by utilizing the
formula #,, = In 2/k where k is the elimination rate constant,

TABLE 1. Levels of CPZ in blood

Dose Levels in blood (ug/ml)* at h:
aﬁ.";“,’gﬁze " Predose 0* 0.25 0.5 1 2 4 8 24
25i.m. 7 0.0 70.7 (30.6) 66.3 (18.9) 68.4 (14.3) 65.5(17.5) 43.1(11.3) 21.6(8.3) 3.7 4.3)
25 i.v. 5 169.0 (95.0) 123.7(52.6) 93.1(34.6) 854 (31.8) 64.5(19.0)0 44.4(14.8) 21.5(09.3) 5.24.2)
12.5i.m. 7 0.0 35.6 13.2) 41.2 (14.0) 37.3(11.5) 32.1(12.5) 20.3(8.8) 12.1 4.8) 1.52.7)
12.5i.v. 6 66.8 (19.0) 54.7 (12.8) 45.0 8.7) 43.3(7.5) 36.4 (6.4) 23.3 (3.8) 13.2 4.1) 3.01.7)

“ Values represent the mean (+ standard deviation) and were similar for the i.v. and i.m. groups beyond 0.25 h (i.m. versus i.m. and i.v. versus i.v. levels, P <
.05).
b End of i.v. infusion. Compare the levels at 0.25 h for the i.m. and i.v. 25-mg/kg closes and for the i.m. and i.v. 12.5-mg/kg doses (P < 0.05).

both, for an average of 7 days. Written informed consent was
obtained from the parents of each infant.

Pharmacokinetic studies were performed after the last
dose, when the mean age was 26 days. The dose adminis-

represented by the slope of the regression line determined by
the method of least squares. The volume of distribution was
determined by dividing the dose in micrograms by the area
under the curve. For statistical analysis Student’s ¢ test and
regression analysis were utilized.

* Corresponding author. The drug levels in blood (Table 1) after the i.m. dose
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TABLE 2. t,/,, volume of distribution, and area under the curve

of CPZ¢
Dose Area under Volume of

(mg/kg) n the curve distribution® 12 (min)
and route (pg - h/ml) (ml/kg)
25im. 7 364.7 (83.0) 243.3 (53.3) 234 (66)
25 i.v. S 423.9 (131.4) 196.5 (43.0) 240 (78)
12.5i.m. 7 185.7 (67.3) 271.5 (121.1) 264 (30)
12.5i.v. 6 222.2 (39.8) 201.0 (68.4) 257 (60)

2 Values represent the mean (+ standard deviation).
b Compare the i.m. and i.v. values (P < 0.05).
¢ Compare the i.m. and i.v. values (P > 0.05).

peaked between 30 and 60 min. The mean peak drug levels,
ranging from 41 to 169 pg/ml (with different doses and
routes), declined slowly to a mean of 1.5 to 5.2 pg/ml at 24 h.
The mean level at 0.25 h with the i.v. route was significantly
higher (P < 0.05 in each instance) than that with the i.m.
route, but subsequent levels were similar (Table 1). The
mean level in serum with the 25-mg/kg dose was significantly
higher than the levels obtained with the 12.5-mg/kg dose (P
< 0.05 at each time interval). The mean area under the curve
with the i.v. route was apparently larger (Table 2) and the
volume of distribution was apparently smaller compared
with the values with the i.m. route, but these differences did
not achieve statistical significance. The mean 7, of ca. 240
min or 4 h was approximately the same in each dose group.

These studies indicate the CPZ was quickly absorbed after
the i.m. dose and achieved levels in blood comparable to
those obtained with i.v. infusions. Levels in blood during 15
to 30 min after the dose were 12 to 100 times the MIC for

90% of the strains of common pathogens, including Esch--

erichia coli and Proteus mirabilis (9) and 17 to 30 times more
than necessary to inhibit 90% of the strains of Staphylococ-
cus aureus (9). Levels in blood observed in this study were
lower than those reported in 1- to 2-day-old infants, includ-
ing premature infants (11). This difference may be due to a
larger dose (50 mg/kg) and also immature renal and liver
functions at that age, as CPZ is excreted both by the renal
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and biliary tracts. This is also reflected in a very prolonged
1, of almost 7 to 8 h in 1- to 2-day-old infants (11) compared
with ca. 3 to 4 h (Table 2) in the present study. The ¢, in the
present study is about twice as long as that reported in adults
(1) and is consistent with administration every 12 h in this
age group of infants. The result of this and other studies
suggest that CPZ may be further evaluated in newborn
infants with various bacterial infections.
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