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in breast milk

INGRID SÄÄV1, CHRISTIANFIALA2, JONNAMHÄMÄLÄINEN3, OSKARIHEIKINHEIMO3

& KRISTINA GEMZELL-DANIELSSON1

1Department of Woman and Child Health, Division of Obstetrics and Gynecology, Karolinska Institutet,
Karolinska University Hospital, Stockholm, Sweden, 2GynMed Ambulatorium Clinic, Vienna, Austria, and
3Department Obstetrics and Gynecology, Helsinki University Central Hospital, Helsinki, Finland

Abstract
Objective. Medical abortion using mifepristone followed by misoprostol is increasingly used for termination of an unwanted
pregnancy. Consequently, an increasing number of women undergo medical abortion while still breastfeeding from a previous
pregnancy. But there are no data on mifepristone use during lactation. We studied the levels of mifepristone in breast milk
collected from women undergoing medical abortion. Design and samples. Samples of milk were collected from 12 women
during the first 7 days after intake of either 200 mg (n = 2) or 600 mg (n = 10) of mifepristone. In addition, serum samples were
collected on day 3 (n = 4).Main outcome measures. The levels of mifepristone, quantified using radioimmunoassay. Results. The
milk concentrations of mifepristone were highest in the first samples collected during the first 12 hours following drug intake,
and ranged from undetectable (< 0.013 mmol/l) to 0.913 mmol/l. Thereafter, declining concentrations of mifepristone were
detected up to 7 days. The lowest levels of mifepristone in milk were measured following ingestion of the 200 mg dose. The
milk:serum ratio of mifepristone ranged from < 0.013:1 to 0.042:1 on day 3 (n = 4). The calculated relative infant dose (RID)
was 1.5% at its highest. Conclusions. The levels of mifepristone in milk are low, especially when using the 200 mg dose.
Breastfeeding can be safely continued in an uninterrupted manner during medical abortion of this kind.
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Introduction

The introduction of medical abortion has changed
abortion practices dramatically in several countries.
For example, in 2007, 69% of all abortions were
performed using the medical method in Finland,
and the corresponding figure for Sweden was 83%
for abortions carried out at up to 9 weeks of gestation
(1,2). Today, mifepristone is available in more than
30 countries. Given the choice, most women choose
medical rather than surgical abortion (3–5).
Contraception often fails during lactation and the

postpartum period. For example, in Finland, approx-
imately 10% of women seeking abortion will have
delivered during the previous year (1). However, little

is known about medical abortion during lactation.
Because of the lack of evidence, there are no guide-
lines concerning breastfeeding women undergoing
medical abortion. Thus, women may hesitate to
choose medical abortion because of the fear of passing
the drugs used to the suckling infant.
The transfer of drugs to breast milk depends mainly

on molecular size, hydrophilic versus lipophilic nature
and the degree of protein binding in serum and
maternal serum concentrations (6,7). Accordingly,
contraceptive steroids are passed to breast milk,
although the effects on the newborn are presumed
to beminor (8–10). Mifepristone is a lipophilic steroid
with high circulating concentrations, and therefore
likely to be passed to breast milk if used during
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lactation. The molecular mass of 429.6 Da favors
transfer of mifepristone to breast milk, although the
highdegree of plasmaprotein binding of 95%does not.
When administered orally, absorption of mifepris-

tone is rapid and peak plasma concentrations are
reached within one–two hours, irrespective of dose.
Following oral administration of doses exceeding
100 mg, steady-state plasma concentrations of
approximately 2.5 mmol/l are seen four hours after
ingestion (11–13). Thereafter, the concentrations
decrease slowly, with an elimination half-life of
25–30 hours (11). The long half-life of mifepristone
could potentially mean that the drug is secreted into
breast milk over a long time period.
The objective of the present study was to investigate

the levels of mifepristone in serum and milk in lac-
tating women undergoing medical abortion. Knowl-
edge of the kinetics of mifepristone in breast milk will
help in clarifying whether breastfeeding can or cannot
safely continue during medical abortion. This infor-
mation not only gives women the opportunity to
choose the abortion method they prefer, but could
also prevent women from undergoing a more hazard-
ous surgical procedure where abortion care is poor or
non-existent.

Material and methods

The study protocol, subject information and informed
consent forms were approved by the Ethics Commit-
tee at Karolinska Institutet. All women gave their oral
and written informed consent before participating in
the study.
The clinical study was conducted at the Depart-

ment of Obstetrics and Gynaecology of the Karolinska
University Hospital, Stockholm, Sweden, and at the
GynMed Ambulatorium Clinic in Vienna and
Salzburg, Austria, between June 2003 and August
2006. Mifepristone assays were performed at the
Biomedicum Institute, Helsinki, Finland, during
fall 2008.
A total of 12 lactating women (6 in Stockholm and

6 in Austria) were recruited among women requesting
medical termination of pregnancy. Healthy, lactating
women over 18 years of age requesting medical ter-
mination of pregnancy were considered as being
eligible for the study.
Medical termination was performed according to

clinical routine. In brief, on day one of treatment the
women received 600 mg (10 subjects) or 200 mg of
mifepristone (2 subjects) orally. This was followed by
0.4 or 0.8 mg of misoprostol 36–48 hours later (treat-
ment day 3), orally or vaginally depending on the
length of gestation.

According to our clinical routine, lactating women
were advised to discard breast milk for the first three
days following mifepristone administration. The
women who participated in the study were asked to
pump and save 10–20 ml of milk from each pumping
or breastfeeding session during the first 7 days after
abortion. Samples of milk were thus collected at
various intervals during the first 7 days. The samples
were frozen following collection at home, and stored
at -20!C until analyzed. In addition, serum samples
were collected from four of the women on day 3.
The levels of mifepristone in serum and breast milk

were quantified by radioimmunoassay (RIA) as
described previously (14). In brief, mifepristone
was separated from its cross-reacting metabolites
using Chromosorb"(Sigma Chemical Co, St Louis,
MO, USA) column chromatography, after which the
samples were analyzed by RIA. For analysis of mifep-
ristone in breast milk, the samples were diluted with
phosphate-buffered saline (to reduce the influence of
fat) in the ratios of 1:10, 1:20 and 1:50. The practical
detection limit of the mifepristone assay when using
milk was 0.013 mmol/l. The intra- and interassay
co-efficients of variation in these assays were 11.8
and 19.6%, respectively.

Results

Declining concentrations of mifepristone were
detected for up to 7 days following intake in those
women who received the higher dose (600 mg)
(Figure 1). The women had been asked to collect
daily milk samples from days 1 to 7 after mifepristone
intake, but two (subjects 6 and 2) of them did not
manage to express any milk until day 3 and day 4,
respectively. One of these women then decided to give
up breastfeeding. In samples from the other woman
the concentration on day 3 was already below the
detection limit of the assay (0.013 mmol/l). In milk
samples from two women (subjects 1 and 2) mifep-
ristone levels were below the detection limit in all
samples collected during the 7 days. Both subjects
with concentrations below the detection limit had
received the lower dose (200 mg) of mifepristone.
Six of the women collected the first milk sample as

early as during the first 6 hours after intake. These
samples were found to have the highest concentra-
tions of mifepristone, ranging from 0.063 to
0.913 mmol/l. Among the other women, who collected
the first milk samples between 9 and 15 hours after
mifepristone administration, concentrations ranging
from under the detection limit of the assay up to
0.190 mmol/l were found. Only very low levels were
detected in a few women after day 3.
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The milk:serum ratio of mifepristone concentra-
tions ranged from < 0.013:1 to 0.042:1 when calcu-
lated from the concentrations of mifepristone
measured in milk and serum samples collected on
the morning of day 3. The breast milk samples were
collected 4 hours before the serum samples.

Discussion

In the present study we found that the concentrations
of mifepristone in breast milk were low, and there was
considerable interindividual variation. The highest
concentrations occurred during the first 12 hours
after drug intake, and were followed by a rapid
decrease, which was similar in all women studied.
These results, with peak levels within the first 6 hours
of drug intake, indicate that the highest drug concen-
trations occur during the distribution phase. On day 3
the milk:serum ratio was found to vary from < 0.013:1
to 0.042:1, which means that breastfed infants would
be exposed to significantly lower levels of mifepristone
than their mothers.
The present study is the first in which the passage

and levels of mifepristone in breast milk have been
investigated. Although the small number of subjects,
with milk samples collected at various time points
following ingestion of mifepristone, is a limitation, we
believe that these results will have an important clin-
ical impact.
The effects of exposure to mifepristone on an infant

are poorly known. When used for second trimester
abortion, effects on fetal steroid levels have been
reported (15). Also, some indications of fetal distress
have also been documented when mifepristone has
been used for induction of labor (16,17). Neverthe-
less, no harmful effects on the newborns have been
documented (17).

The majority of breastfed infants in the present
study were between 6 and 12 months of age. As
exclusive breastfeeding often diminishes at this
time, there is also an increased risk of an unplanned
pregnancy. An infant of this age is estimated to drink
between 500 and 1000 ml of milk per day (18),
and according to Swedish weight curves should weigh
7.5–9.5 kg. If exclusive breastfeeding were to continue
with no pause at the time of abortion, with feeds of
500–1000 ml of breast milk containing the highest
measured concentration of mifepristone (0.913 mmol/l),
the infant would ingest 0.18–0.36 mg of the drug,
corresponding to a dose of 0.05 mg/kg in an 8 kg
infant. In contrast, the adult dose per kilogram is
much higher, for example, 3.3 mg/kg following
administration of 200 mg of mifepristone and
9.9 mg/kg following administration of 600 mg to a
woman weighing 60 kg. This would result in a relative
infant dose (RID) of 1.5% or 0.5%, respectively. As
RID values < 10% are generally considered safe (6,7),
breastfeeding could be continued uninterrupted
despite medical abortion. After only 6 hours, the
infant would be exposed to even lower doses of
mifepristone ranging from 0.029 to 0.058 mg during
day 1, or 0.0036–0.0072 mg/kg.
It is noteworthy that the levels of mifepristone

in milk were lower, or non-detectable, in the
samples collected following intake of 200 mg of
mifepristone. However, only two subjects had used
the 200 mg dose. Nevertheless, the dose of 200 mg of
mifepristone might be safer to use also during
lactation.
On the basis of these data, we propose that instead

of the current practice of discarding breast milk for
3 days after mifepristone intake, lactating mothers
undergoing medical abortion could continue breast-
feeding without interruption, especially if the dose of
200 mg of mifepristone is used.
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Figure 1. Levels of mifepristone in samples of breast milk collected from a lactating woman undergoing medical abortion on days 1–7 following
intake of 600 mg of mifepristone (subject 3 in Table 1). On day 3 (i.e., at ~74 hours), the corresponding serum level of mifepristone was
2.118 mmol/l (data not shown).
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Levels of misoprostol, a prostaglandin commonly
combined with mifepristone in medical abortion, have
previously been studied in breast milk. Following oral
intake, levels of misoprostol in milk have been
reported to be one-third of those in plasma (19,20).
There is no data on the pharmacokinetics of miso-
prostol in milk following non-oral administration
routes. However, on the basis of its pharmacokinetics
in plasma, it may be speculated that the concentration
of misoprostol in milk would be lower but could be
more prolonged following vaginal administration
(21,22). In addition, since the elimination half-life
of misoprostol is only 20–40 minutes after oral intake
(23,24), excretion to breast milk occurs only during a
very limited time. Also, the side effects of misoprostol
are few and dose-dependent, with gastrointestinal
symptoms being the most common.
We conclude that the levels of mifepristone in milk

are lower than those in serum. Thus, the infant
would be exposed to significantly lower levels of
mifepristone than the mother. Thus, continuation
of breastfeeding can be recommended despite the
medical abortion.
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