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Ceftazidime in the breast milk of 11 puerperal women were determined by
bioassay. Each patient received 2 g of ceftazidime intravenously every 8 h for 5
days. The mean (± standard deviation) ceftazidime concentrations in the milk
were: 3.8 ± 2.0 (before the next dose), 5.2 ± 3.0 (1 h after), and 4.5 ± 1.7 ,ug/ml (3
h after). Ceftazidime was excreted in breast milk at relatively constant levels
between days 2 and 4 of therapy.

Newer cephalosporins have been used widely
in postpartum women (2, 3, 6), but little is
known about their transfer into human breast
milk. The available information is limited to only
a few cephalosporins and is derived from experi-
ments with a single antibiotic dose (1, 7, 8). In
clinical practice, patients receive therapeutic
antibiotics for several days. With multiple
doses, accumulation of cephalosporins in breast
milk could occur. This study describes the levels
of ceftazidime (CAZ) in the breast milk of pa-
tients being treated for postpartum endometritis.
From May to August 1982, we collected se-

rum and breast milk samples from women re-
ceiving 2 g of CAZ intravenously every 8 h. All
patients had endometritis after cesarean section.
During days 2 to 4 of therapy, 5 ml of serum and
5 to 10 ml of breast milk were collected. Since
breast milk collection would stimulate further
breast engorgement, no attempt was made to
empty the breast completely. The samples were
collected 30 min before, 1 h after, and 3 h after
an antibiotic infusion. Each blood sample was
centrifuged, and the serum was stored at -72°C.
Immediately after collection, the breast milk
was vigorously mixed and stored at -72°C.

Within a month of collection, each sample was
assayed for CAZ by an agar diffusion bioassay
with Escherichia coli ATCC 25922. Molten heart
infusion agar (Difco Laboratories, Detroit,
Mich.) (pH 7.4) was seeded with the E. coli and
allowed to solidify in 150- by 15-mm plastic petri
dishes. Duplicate 25-,ul portions of each sample
and of the standards were then placed in 6-mm
wells cut into the seeded agar. The CAZ stan-
dards were prepared in pooled normal human
sera at concentrations of 40, 20, 10, and 1 ,ug/ml
and in antibiotic-free breast milk with concentra-
tions of 20, 10, 5, and 1 ,ug/ml. After incubation
of the assay plates for 18 to 20 h, the zone of
inhibition around each well was measured, and

standard curves were constructed. The concen-
tration of the samples was determined from the
standard curve with the appropriate diluent (9).
All samples with zone diameters larger than the
standards were reassayed after dilution in serum
or antibiotic-free milk.
Continuous data were analyzed by an un-

paired, two-tailed Student's t test.
A total of 11 patients participated in the study

and received an average of 12.6 ± 1.7 doses of
CAZ. We collected 14 breast milk samples be-
fore the next CAZ dose, 12 samples 1 h after a
dose, and 10 samples 3 h after a dose. The mean
concentrations (± standard deviation [SD]) of
milk collected at each time were 3.8 ± 2.0, 5.2 ±
3.0, and 4.5 ± 1.7 ,ug/ml, respectively. These
values were not statistically different.
Serum samples were obtained from eight pa-

tients before and 1 h after a dose. The mean (±
SD) levels for these pairs were 7.6 ± 3.8 and
71.8 ± 47.7 pug/ml, respectively.

Fifteen of the milk samples were collected
before the patient had received seven doses of
CAZ (approximately the midway point of thera-
py), and 21 samples were collected after seven
doses. A comparison of these two groups shows
that the mean CAZ level in breast milk before
seven doses was 3.9 ± 1.6, as compared with 4.9
± 2.7 ,ug/ml for the breast milk collected after
seven doses. Individual analysis of the predose,
1-h, and 3-h mean levels among the milk collect-
ed before and after seven doses also reveals no
significant difference at any time interval.
The mean weight (± SD) for the 11 patients

was 72.7 ± 16.1 kg. There was no correlation
between the weight of the patient and the CAZ
concentrations in breast milk.
At present there is little information about the

levels of cephalosporins in breast milk, but these
agents are increasingly being used to treat puer-
peral women (2, 3, 6). Also, many of the reports
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describe single-dose experiments which are not
similar to the multiple doses usually adminis-
tered in clinical practice.
Dubois and co-workers did not detect cefoxi-

tin in human breast milk after a 1-g intramuscu-
lar injection; however, the lower limit of the
antibiotic assay was 0.5 ,ug/ml (1). With a single
1-g dose of cefotaxime intravenously, Kafetzis
et al. found mean antibiotic levels in breast milk
of 0.26 ± 0.08 ,ug/ml 1 h after a dose and 0.30 ±
0.1 ,ug/ml 3 h after a dose (7). A different report
by Kafetzis and co-workers showed low mean
levels of antibiotics in breast milk after a single
1-g intravenous dose of cephalothin, cephapirin,
or cefotaxime (8). Yoshioka and colleagues de-
scribed the levels of cefazolin in the breast milk
of patients receiving multiple 2-g doses intrave-
nously (10). In this study, the mean (± SD)
levels at 2, 3, and 4 h after infusion were 1.25 ±
0.88, 1.51 ± 0.16, and 1.16 ± 0.97 ,Lg/ml, respec-
tively. These antibiotic levels are higher than
those in the other reports, but it is unclear
whether the higher mean concentrations were
due to the pharmacokinetic properties of the
cefazolin or to the multiple-dose design.

In the present study, the mean CAZ levels in
breast milk are markedly higher than those in the
above-mentioned reports. The higher levels are
probably the result of the multiple-dose design
and the pharmacokinetic properties of CAZ it-
self. CAZ, in humans, is metabolically stable
and is excreted unchanged by glomerular filtra-
tion. It has a low degree of protein binding (10%o)
yet a relatively long serum half-life for a cepha-
losporin (1.8 h) (4, 5). These properties favor
transfer of the drug into breast milk. There is,
however, no progressive accumulation of CAZ
in breast milk, as evidenced by the similar levels
before and after seven doses. The fact that 80%o
of CAZ is excreted 8 h after a dose may explain
the lack of accumulation (4).
CAZ is excreted in breast milk at concentra-

tions higher than those of other previously re-

ported cephalosporins; however, the levels may
be due to the multiple-dose regimen of the study.
The concentration of CAZ excreted in breast
milk remained constant between days 2 and 4 of
therapy.
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