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Background
Penicillins and cephalosporins are antibiotics used for a wide range of infections. They are considered
to be low in toxicity [1].
In general, drugs which are fat soluble, with low protein binding, diffuse passively into breast milk [1].
Acidic drugs pass less readily into breast milk than basic drugs [1]. Both penicillins and
cephalosporins are weak acids with low fat solubility and therefore are not thought to pass into breast
milk in significant concentrations [1]. With most antibiotics, the breastfed infant receives less than 1%
of the maternal weight-adjusted therapeutic dose [2,3].
There are a number of questions which have been raised about the use of penicillins and
cephalosporins during breast-feeding [2]:
♦
♦
♦

Can absorption of the drug via the breast-milk cause side-effects?
Is the drug absorbed in significant amounts to be bactericidal in the infant?
Can the infant develop bacterial resistance?

Answer
Penicillins
Penicillins are distributed into milk in low concentrations and are considered compatible with
breastfeeding [4, 5, 6]. Low levels of clavulanic are anticipated in milk due to the drug’s properties,
and therefore co-amoxiclav is considered compatible during breastfeeding [5, 6].
No studies could be located on the use of temocillin during breastfeeding. The manufacturers advise
that mothers should not breastfeed their infants whilst receiving temocillin [7]. However, since
penicillins are generally considered compatible, temocillin is also likely to be safe [8]. Nevertheless,
caution should still be exercised if temocillin is used [8].
There is no information regarding the combination of piperacillin with tazobactam during breastfeeding, however very low levels of piperacillin are found in milk [5, 6]. Only trace quantities of
Timentin® (ticarcillin with clavulanic acid) have been reported in breast milk [9]. The poor oral
bioavailability of both piperacillin/tazobactam and Timentin® would also limit oral absorption by the
infant [6]. Piperacillin/tazobactam and Timentin® are considered compatible with breastfeeding.
No studies could be located on the use of pivmecillinam during breastfeeding. However, the
manufacturer’s advise that pivmecillinam can be used during lactation and that no adverse effects on
the infant would be expected [10].
Cephalosporins
Cephalopsorins are also distributed into milk in low concentrations and are considered compatible
with breastfeeding [4, 5]. Cephalosporins are classified as first, second, third, and fifth generation [6].
Out of the first generation, cefadroxil has been found to produce higher milk concentrations than most
other cephalosporins [1]. This is because it has a lower rate of elimination and a higher fat solubility
[1]. However, it is still considered compatible with breastfeeding [5].
Second generation cephalosporins are also considered compatible with breastfeeding [4, 5].
Oral bioavailability of the third generation cephalosporins is significantly lower than that of the first or
second generation [11]. This will limit the amount of drug absorbed orally by the infant [8]. However,
the pharmacokinetics of the third generation cephalosporins require special consideration.

From the NHS Evidence website www.evidence.nhs.uk

1

Medicines Q&As
When doses of 2g ceftriaxone are used the protein binding capacity of the serum is saturated, leaving
more free drug to transfer into breast milk [12]. A study which looked at the penetration of a 2g dose
of ceftriaxone found diffusion into the milk to be 4.4% of the maternal weight-adjusted therapeutic
dose. However, no adverse effects were noted in the neonate [12]. In another study, the amount of
ceftriaxone found in breast milk was low, although the concentrations achieved after intramuscular
administration were consistently higher than those achieved after intravenous administration. These
differences are not expected to be clinically relevant [13].
In a study which looked at the transfer of ceftazidime into breast milk after multiple doses, results
showed higher levels in milk than those reported for other cephalosporins. These higher levels may
be due to the pharmacokinetics. Ceftazidime has a low level of protein binding and a relatively long
plasma half-life which favours its transfer into breast milk. However, there is no progressive
accumulation of ceftazidime with multiple doses [14].
No reports describing the use of cefixime or ceftaroline during lactation could be located and it is not
known whether they are distributed into breast milk [5, 15, 16]. However, based on information for
other cephalosporins, cefixime and ceftaroline are considered compatible with breastfeeding [5].
Cefpodoxime has been shown to be excreted in breast milk in small amounts, and is also considered
compatible with breastfeeding [5, 17].
Table 1 summarises some of the information regarding penicillins and cephalosporins in breast milk.
Antibiotic

Generation of
cephalosporin

Expected infant dose
(maternal weight-adjusted
therapeutic dose)

Maternal dose studied

Amoxicillin

-

1%

1g single dose

Ampicillin

-

0.2–0.5%

4g daily

Benzylpenicillin

-

not reported

2.4g single dose

Co-amoxiclav

-

0.9%

not reported

Flucloxacillin

-

0.4%

250mg single dose

Phenoxymethylpenicillin

-

0.09%

1320mg single dose

Piperacillin as single agent

-

not reported

12g daily

Pivmecillinam

-

no information

no information

Temocillin

-

no information

no information

Ticarcillin as single agent

-

0.2%

15g daily

2nd

0.4–0.8%

500mg single dose

Cefadroxil

1

st

0.8–1.3%

1g single dose

Cefalexin

1st

Cefaclor

Cefixime
Cefotaxime
Cefpodoxime

0.5–1.5%

1g single dose

3

rd

no information

no information

3

rd

0.3–0.5%

4g daily

3

rd

0.02%

200mg single dose

st

0.3%

2g daily

Cefradine

1

Ceftaroline

5th

no information

no information

Ceftazidime

3

rd

0.9%

6g daily

Ceftriaxone

3rd

4.4%

2g daily

Cefuroxime

nd

0.6–2%

2.25g daily

2

Table 1: Characteristics of penicillins and cephalosporins in breast milk [5, 6, 11, 13, 18, 19, 20]
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Adverse effects
To date, no adverse effects in infants have been proven to be a result of exposure to penicillins or
cephalosporins via the breast milk [2].
Although it seems unlikely that the small doses received by the infants could cause direct gastrointestinal irritability, such amounts may be capable of changing the oral or gastro-intestinal flora [3,
21]. This could lead to oral candida infections, diarrhoea, and possibly effect the absorption of
nutrients [3, 21]. The third generation cephalosporins have been found to alter the gut flora with
greater potential than other cephalosporins when given directly [22].
In a study of 87 breastfeeding women treated with antibiotics (amoxicillin, erythromycin, cotrimoxazole, cloxacillin, cefalexin, nitrofurantoin, ampicillin, and cefaclor), 15% of mothers reported
diarrhoea in their infants [3].
In another study of 105 breastfeeding women treated with either amoxicillin, co-amoxiclav, cefalexin,
or cefuroxime, side-effects reported were minor, self-limiting, and did not require interruption of
breastfeeding [23]. The incidences of side-effects in the infants were 7.5% for amoxicillin (diarrhoea
and rash), 9% for cefalexin (diarrhoea) 2.6% for cefuroxime (diarrhoea) and 22% for co-amoxiclav
(constipation, rash, diarrhoea, and irritability). One infant was found to have raised liver enzymes
which returned to normal after the mother stopped co-amoxiclav—a causal relationship to coamoxiclav and the elevated liver enzymes was not confirmed [23].
In another small study in which breastfeeding mothers taking ampicillin monitored their infants for
various side-effects, no statistical differences were seen between the infants in the control group (no
antibiotic exposure) and those exposed to ampicillin [24].
Theoretically, if the infant has been sensitised to an antibiotic in utero, they are likely to exhibit allergic
reactions to subsequent exposure, even the very small quantities seen in breast milk [19]. Therefore,
the infant should be monitored for rashes or other signs of allergy [2]. However, this issue remains to
be evaluated further.
Antibiotic exposure via the breast milk can also alter and interfere with microbiological cultures in
infants who are being investigated for sepsis [4, 22].
Bactericidal effect or resistance of cephalosporins and penicillins in the breast-fed infant?
The significance of bactericidal concentrations in breast milk remains to be evaluated [1]. Although
some studies have shown that the concentration of the antibiotic in milk could be bactericidal for some
organisms, these concentrations are unlikely to correspond to the required bactericidal levels in the
infant [1]. Another study has shown that the concentrations of the antibiotic in milk are not
bactericidal [21].
There are no studies which discuss whether the concentrations the infant is exposed to are enough to
cause bacterial resistance to the antibiotic.

Summary
♦

Penicillins and cephalosporins are the antibiotics of choice during breast-feeding [25].
Wherever possible, it is preferable to use antibiotics which have been used clinically for
longer, for example the second generation cephalosporins [25]. Where necessary, other
antibiotics can be chosen, but they should always be used at the lowest possible dose [24].

♦

Although the concentrations of penicillins and cephalosporins in breast milk are too low to
have a bactericidal effect in the infant and too low to cause systemic side-effects, the infant
may still experience adverse effects by alteration of the oral and gut flora. This may
theoretically lead to oral candida infections and diarrhoea.

♦

If an infant has been sensitised to a particular antibiotic in utero, or as a result of direct
therapeutic administration to the infant,, exposure to the antibiotic via breast milk may
cause an allergic reaction, no matter how low the breast milk concentration.
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♦

Therefore, although penicillins and cephalosporins are considered compatible with
breastfeeding, the infant should still be monitored for adverse effects.

♦

Many decisions on the management of infectious diseases in breastfeeding mothers will
need to be taken on a case-by-case basis, particularly if there are unusual circumstances
e.g. prematurity, infant morbidity, requirement for high doses, or concurrent medication. In
these instances, further advice can be sought from the U.K. Drugs in Lactation Advisory
Service provided jointly by the Trent Medicines Information Service and the West Midlands
Medicines Information Service (Telephone: 0116 258 6491 or 0121 311 1974).

Limitations
•

•
•
•

Evidence relating to the side-effects in infants caused by exposure to penicillins and
cephalosporins via the breast milk is limited and has yet to be established. In particular, there is
inadequate data to establish if an infant can become hypersensitive to an antibiotic following
exposure via the breast milk.
Many studies investigate the concentration of a drug in breast milk based on a single exposure to
that drug. Multiple exposure, as would be seen in clinical practice, is under-investigated. Such
exposure could therefore lead to accumulation of the drug in breast milk.
There is no information available to adequately assess whether the concentrations of the
antibiotics in breast milk are enough for the infant to develop bacterial resistance.
The information above refers to full term and healthy infants only.
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