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Abstract
Purpose Breastfeeding women may suffer from migraine.
While we have many drugs for its treatment and prophylaxis,
the majority are poorly studied in breastfeeding women. We
conducted a review of the most common anti-migraine drugs
(AMDs) and we determined their lactation risk.
Methods For each AMD, we collected all retrievable data
from Hale’s Medications and Mother Milk (2012), from the
LactMed database (2014) of the National Library ofMedicine,
and from a MedLine Search of relevant studies published in
the last 10 years.
Results According to our review, AMDs safe during
breastfeeding are as follows: low-dose acetylsalicylic acid
(ASA), ibuprofen, sumatriptan, metoprolol, propranolol, ve-
rapamil, amitriptyline, escitalopram, paroxetine, sertraline,
acetaminophen, caffeine, and metoclopramide. AMDs com-
patible with breastfeeding but warranting caution are as fol-
lows: diclofenac, ketoprofen, naproxen, most new triptans,
topiramate, valproate, venlafaxine, and cyproheptadine. Final-
ly, high-dose ASA, atenolol, nadolol, cinnarizine, flunarizine,
ergotamine, methysergide, and pizotifen are contraindicated.
Conclusions According to our review, the majority of the
revised AMDs were assessed to be compatible with
breastfeeding.
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Introduction

Migraine is one of the most frequent form of headache. It is
well known that its prevalence is higher among women (12–
25 %) than men (5–9 %) [1], particularly in the reproductive
age [2]. Most women experience remission during pregnancy
[2]. It has been reported that compared to pregnancy, there
may be a postpartum increase in the mean intensity and
duration of headaches, as well as in the mean number of
analgesics used [3]. Although breastfeeding women have a
lower recurrence rate than bottle feeding women, more than
half of breastfeeding women experience migraine recurrence
within 1 month from delivery [4]. Thus, pharmacological
treatment of migraine may be needed during lactation [5].

When treating migraine, it is important to identify the
factors which can trigger or exacerbate migraine attacks, in
order to choose the necessary precautions [6]. Anti-migraine
drugs (AMDs) are hence divided into drugs used for acute
attacks [7] and those for prophylaxis [8]. The first are
subdivided into three major classes: (1) nonspecific agents
such as non-steroidal analgesics (NSAIDs) and acetamino-
phen; (2) triptans, which act specifically on the underlying
mechanisms of migraine pain; and (3) ergot alkaloids, such as
ergotamine tartrate. Other nonspecific medications such
as antiemetics (metoclopramide) are occasionally used to
control acute symptoms of nausea and vomiting. Now-
adays, ergot alkaloids, together with caffeine, are rarely
prescribed because of the superior efficacy and safety of
triptans. Prophylactic AMDs are indicated if a disabling
attack occurs two or more times a month or in case of
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severe attacks lasting for several days [9]. Once consid-
ered first choice for prophylaxis, methysergide and
pizotifen have been gradually replaced by beta blockers
(propranolol, atenolol, metoprolol, timolol), calcium
channel antagonists (flunarizine, cinnarizine, verapamil),
and antidepressants (amitriptyline, escitalopram, paroxe-
tine, sertraline, venlafaxine). In selected cases, some
anticonvulsants (valproate sodium, topiramate) can also
be used for prophylaxis.

Given the high prevalence of migraine among women,
even in the postpartum period, the question of the choice of
the most appropriate and safest AMD may arise during
breastfeeding. The aim of this paper is to review the safety
profile of AMDs during breastfeeding, helping clinicians to
give a competent advice to nursing mothers.

Materials and methods

Drugs considered in the present review have been chosen as
the most frequently used in the treatment and prophylaxis of
migraine. Before assessing the lactation risk of each AMD, we
have collected information on their main pharmacokinetic
parameters: half-life (T½), maternal plasma protein binding
(PB), milk-to-plasma ratio (M/P), oral bioavailability (see Box
1 for definitions). We decided to collect data on AMDs phar-
macokinetic parameters as they represent the theoretical basis
on which the lactation risk assessment is initially, although not
exclusively, built-up. As an example, the maternal plasma
level of a drug with a short half-life (e.g., <3 h) will be
significantly lower in breast milk if the infant feeds after 2–
3 h from maternal drug consumption. Moreover, a highly
protein bound drug will be impeded to enter the milk com-
partment. Milk/plasma (M/P) ratio indicates the extent of drug
transfer into milk; nevertheless, its use in assessing the lacta-
tion risk is limited, as drugs with a high M/P ratio might be
safer for the nursing infant, than others with a low M/P ratio.
Finally, medications used during breastfeeding should have a
low oral bioavailability, as the result of either a poor gut
absorption or liver sequestration prior to entering the plasma
compartment.

Box 1: Definitions and clinical relevance of the phar-
macokinetic parameters used to assess the lactation risk
following maternal intake of medications (all definitions
are drawn from ref 11)

Pharmacokinetic
parameter

Definition

Half-life or “T½” It is the time it takes for a substance to halve its
plasma concentration. If the half-life is long

Pharmacokinetic
parameter

Definition

(>12–24 h), drugs may accumulate in breast
milk.

Maternal plasma protein
binding (PB)

The higher the percentage of the drug bound to
the maternal plasma proteins, the less the
drug passes into breast milk. An ideal
plasma protein binding should be >80 %.

Milk-to-plasma ratio
(M/P)

It denotes the ratio of the drug concentration in
the mother’s milk (M) divided by its
concentration in the mother’s plasma (P). A
M/P ratio greater than 1.0 suggests that the
drug may be present in breast milk in high
concentrations.

Oral availability It describes the fraction of one orally
administered dose of a drug that reaches the
systemic circulation.

Beyond presenting pharmacokinetic parameters on
AMDs, we chose to collect some relevant clinical pa-
rameters such as the theoretical infant dose (TID), the
therapeutic dose in the neonatal period, and the relative
infant dose (RID). TID is the maximum estimated
amount of ingested drug with breast milk, expressed in
milligrams per kilogram per day (mg/kg/day). We cal-
culated it by using the formula: TID=daily breast milk
intake (150 ml/kg/day) × maximum breast milk concen-
tration of the medication [9]. As some AMDs may be
used in the neonatal period, we presented their thera-
peutic dose, expressed in milligram/kilogram/day in or-
der to have a direct comparison with the TID. A neo-
natal therapeutic dose higher than its TID reassures of
the drug safety during lactation.

RID is calculated by dividing the infant dose via
milk in “mg/kg/day” by the maternal dose in “mg/kg/
day,” assuming a 70-kg weight of the mother. Anything
less than 10 % of the maternal dose is considered
probably safe [10].

To review the lactation risk of AMDs, we consulted the
following two most accredited English sources: Medications
and Mother’s Milk 2012 [11] and Lactmed database (in
TOXNET) [12] of the National Library of Medicine. In his
textbook, which is updated every 2 years, Hale collects data
on many current medications and their use during
breastfeeding [11]. After evaluating information on drug-spe-
cific pharmacokinetics and what is currently published
in the scientific literature for each drug, including its
reported side effects, he makes a personal recommenda-
tion, using five categories of lactation risk: L1—safe
drugs at the highest level; L2—safe drugs; L3—moder-
ately safe drugs; L4—drugs possibly dangerous; L5—
contraindicated drugs [9]. LactMed database is part of
the National Library of Medicine’s Toxicology Data
Network (TOXNET), and it includes information on
the levels of drugs and other chemicals to which
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breastfeeding mothers may be exposed in breast milk
and infant blood, together with the possible adverse
effects in the nursing infant [12]. All data published in
LactMed are derived from a review of the current sci-
entific literature and fully referenced. LactMed is acces-
sible from common personal computers or electronic
devices, visiting TOXNET’s website (http://toxnet.nlm.
nih.gov), and then choosing LactMed section [12].
LactMed is free and updated regularly.

To complete our synopsis, we have performed a non-
systematic Medline search of the literature with the keywords
“migraine drug” and “breastfeeding,” retrieving studies from
2004 to 20 August 2014, including the most relevant and
updated studies on lactation risk, which might have not in-
cluded in LactMed and Hale’s textbook.

For each AMD, we organized the relevant data into small
summaries.

As the result of the review of all the above information, we
classified AMDs into three categories: safe, moderately safe,
and contraindicated during breastfeeding. The category “safe”
during breastfeeding includes medications of large use
in breastfeeding mothers without any relevant, observed
adverse effects. The “moderately safe” category has a
less documented safety profile due to a short clinical
experience and/or lack of studies. The moderately safe
AMDs can be prescribed with caution; although the
lowest dose of the drug should be better chosen, the
nursing infant should be monitored and, when possible,
his drug plasma level should be measured. The category
“contraindicated” during breastfeeding refers to drugs
for which there is a relevant and documented risk for
the nursing infant that outweighs the known benefits for
the mother–infant couple.

Results

We summarized the pharmacokinetic parameters of AMDs in
Table 1. In Table 2, we have given an overview of the clinical
relevant parameters for each AMD (TID, therapeutic dose,
RID) together with the assessment of its lactation risk accord-
ing to our study group.

NSAIDs

Acetylsalicylic acid (ASA) Maternal ingestion of ASA is as-
sociated with the excretion of both salicylate and salicylate
metabolites into breast milk. ASA is rapidly metabolized to
salicylic acid within approximately 2 h in adults [13], whereas
its metabolite, salicylic acid, has a much longer half-life. In a
9-day-old breastfed infant, serum level of salicylate was
6.5 mg/dL following a maternal intake of 2.4 g aspirin [14].

Following maternal intake of 975 mg, 1 mg/dL of salicylate
has been reported [15].

Some pediatric concerns on the compatibility of high-dose
maternal aspirin with breastfeeding are raised after the publi-
cation of two case reports many years ago. The first report
documented the occurrence of thrombocytopenia in a 5-
month-old breastfed infant possibly caused by salicylate in
the breast milk of the febrile wet nurse treated with
aspirin [16]. The second study described a case of
metabolic acidosis in a 16-day-old whose mother was
taking 3.9 g aspirin per day [17].

Prolonged use of anti-inflammatory dosages of
acetylsalicylic acid should be avoided in breastfeeding
mothers, as its risk is not well documented. Instead, the
current practice of using 75–162 mg/daily acetylsalicylic
acid to prevent clotting has not yet been reported to
cause adverse infant outcomes, as breast milk drug
levels would be presumably hardly detectable. Accord-
ing to the Canadian Cardiovascular Society, low-dose
ASA may be considered safe for use in breastfeeding
women [18] as long as the infant has no viral infection
or high temperature, as both these conditions may be
potential triggers of Reye syndrome [19].

Nevertheless, ibuprofen and acetaminophen are considered
preferable to ASA for the treatment of febrile illnesses in
breastfeeding women (see below).

Hale classifies ASA as L3. LactMed advices not to
breastfeed for 1–2 h after taking aspirin to minimize effect
on platelets and to monitor infant salicylate serum levels
especially in newborns [12].

Diclofenac Diclofenac is poorly excreted in maternal milk
[12]. In a study, which did not specifically evaluate risks of
medication exposure in maternal milk, no adverse effects were
observed in infants breastfed by mothers using diclofenac to
control pain after cesarean section [20].

In summary, diclofenac is considered compatible with
breastfeeding (L2 according to Hale), but other drugs with
better lactation risk profile are preferable, especially in new-
borns or preterm infants [5, 12, 21].

Ibuprofen Ibuprofen has a short half-life without active me-
tabolites and a low excretion in maternal milk. In fact, it is
found in low concentrations in maternal milk (<1 mg/L) of
women who take up to 400 mg of ibuprofen every 6 h [22].
Consequently, the amount of ibuprofen possibly absorbed by
the nursing infant is much lower then the dose used to treat
fever and pain in children (5–10 mg/kg/dose) [23] and patent
ductus arteriosus in premature infants (four consecutive 5–
10 mg/kg/dose IVor oral) [24, 25]. The RID ranges from 0.1
to 0.7 % [11].

In summary, ibuprofen is considered safe during
breastfeeding (L2 for Hale) [26] and it is the anti-
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inflammatory drug of choice in breastfeeding women [12, 21,
26].

Ketoprofen In the maternal milk of 18 women receiving
200 mg/day ketoprofen IV postpartum, its concentration
ranged between 20 and 177 μg/L; in 17 out of 61 milk

samples analyzed, it was undetectable (<20 μg/L) [27].
Although ketoprofen has low levels in breast milk, adverse
renal and gastrointestinal side effects have been reported
in the nursed infants; consequently, LactMed advises to
prefer other agents [12], while Hale classifies it as an L2
[11].

Table 1 Principal pharmacokinetic characteristics of migraine medications (all data are drawn from [11, 12])

PB (%) Oral bioavailability (%) M/P T½ (h)

NSAIDs

Acetylsalicylic acid 88–93 80–100 0.03–0.08 2.5–10.8

Diclofenac 99.7 100 NR 1.1

Ibuprofen >99 80 NR 1.8–2.5

Ketoprofen >99 90 NR 2–4

Naproxen 99.7 74–99 0.01 12–15

Triptans

Almotriptan 35 70–80 NR 3–4

Eletriptan 85 50 0.25 4

Frovatriptan 15 30 NR 25–30

Naratriptan 31 70 NR 6

Rizatriptan 14 45 5 (in rodents) 2–3

Sumatriptan 14–21 10–15 4.9 1.3

Beta blockers

Atenolol 5 50–60 1.5–6.8 6.1

Metoprolol 12 40–50 3–3.72 3–7

Nadolol 30 20–40 4.6 20–24

Propranolol 90 30 0.5 3–5

Calcium channel antagonists

Cinnarizine 91 NR NR 3–6

Flunarizine 99 100 NR 456

Verapamil 83–92 90 0.94 3–7

Anticonvulsants

Topiramate 15 75 0.86 18–24

Valproic acid 94 100 0.42 14

Antidepressants

Amitriptyline 94.8 100 1 31–46

Escitalopram 56 80 2.2 27–32

Paroxetine 95 100 0.056–1.3 21

Sertraline 98 100 0.89 26

Venlafaxine 27 92 2.75 5

Other drugs

Acetaminophen 25 >85 0.91–1.42 2

Caffeine 36 100 0.52–0.76 4–5

Cyproheptadine 99 NR NR 16

Ergotamine NR <5 NR 21

Methysergide NR NR NR 3–6

Metoclopramide 30 30–100 0.5–4.06 5–6

Pizotifen 91 80 NR 26

PB maternal plasma protein binding, oral bioavailability proportion of orally administered dose absorbed into the plasma,M/P ratio between the drug
concentration in maternal milk (M) and plasma (P), T½ elimination half-life of a drug, NR not reported
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Naproxen In their recent study on NSAID prescribing precau-
tions, Risser et al. [28] suggested that naproxen was

compatible with breastfeeding because of its minimal concen-
trations (approximately 2 mg/dL) in maternal milk [29].

Table 2 Clinical relevant parameters for each anti-migraine drug and assessment of their lactation risk. Data are drawn from [11, 12] and from others
mentioned in square brackets for each drug

Drug TID (mg/kg/day) Neonatal therapeutic
oral dosea (mg/kg/day)

RID (%) Lactation risk category according
to our study groupb

NSAIDs

Acetylsalicylic acid [13–19] 2.13 1–5 2.5–10.8 Safe at low doses
Contraindicated at high doses

Diclofenac [5, 20, 21] NR 2–3 1.4 Moderately safe

Ibuprofen [21–26] 0.027 12–40 0.1–0.7 Safe

Ketoprofen [27] NR NR 0.31 Moderately safe

Naproxen [28–31] 0.78 NR 3.3 Moderately safe

Triptans [32]

Almotriptan NR NR NR Moderately safe

Eletriptan [33, 34] NR NR 0.02 Moderately safe

Frovatriptan NR NR NR Moderately safe

Naratriptan NR NR NR Moderately safe

Rizatriptan NR NR NR Moderately safe

Sumatriptan [33–39] NR NR 3.5–15.3 Safe

Beta blockers

Atenolol [9, 33, 40–44] 0.48 0.5–1 5.7–19.2 Contraindicated

Metoprolol [45, 46] 0.23 NR 1.4 Safe

Nadolol [38, 46–48] 0.066 0.5–1 4.4–6.9 Contraindicated

Propranolol [33, 40, 49] 0.027 0.5–1 0.3–0.5 Safe

Calcium channel antagonists

Cinnarizine [50, 51] NR NR NR Contraindicated

Flunarizine NR NR NR Contraindicated

Verapamil [52–55] 90 83–92 0.15–0.2 Safe

Anticonvulsants [56]

Topiramate [57, 58] NR NR 24.5 Moderately safe

Valproic acid [59–70] NR 20–40 1.4–1.7 Moderately safe

Antidepressants

Amitriptyline [71–74] NR 1.5 1.9–2.8 Safe

Escitalopram [73] 0.011 NR 5.2–7.9 Safe

Paroxetine [73] 22.95 NR 1.2–2.8 Safe

Sertraline [73] 0.006 NR 0.4–2.2 Safe

Venlafaxine [73] NR NR 6.8–8.1 Moderately safe

Other drugs

Acetaminophen [19, 26, 75–80] 10.38 30–60 8.8–24.2 Safe

Caffeine [38, 81–88] 0.24 10–20 6–25.9 Safe

Cyproheptadine [31, 90, 91] NR 0.25 NR Moderately safe

Ergotamine [89, 92–94] NR NR NR Contraindicated

Methysergide [95] NR NR NR Contraindicated

Metoclopramide [96–101] NR 6–24 4.7–14.3 Safe

Pizotifen [95, 102–104] NR NR NR Contraindicated

TID, theoretical infant dose, RID relative infant dose
a Taketomo [108]
b Present study risk categories: The moderately safe category has a less documented safety profile due to a short clinical experience and lack of studies.
The moderately safe AMDs can be used but the lowest dose of the drug should be chosen and the nursing infant should be clinically monitored and, when
possible, his/her plasma level should be checked
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However, naproxen has a long half-life (12–15 h). Prolonged
bleeding time, hemorrhage, and anemia were reported in a 7-
day-old baby breastfed by a mother taking naproxen in com-
bination with bacampicillin [30]. Furthermore, in a prospec-
tive telephone follow-up of adverse reactions in breastfed
infants exposed tomaternal medications, 2 out of 20 newborns
were reported to have experienced somnolence and vomiting
following exposure to naproxen, which did not, however,
require medical attention [31]. Therefore, other NSAIDs are
preferable to naproxen in breastfeeding women, especially
while nursing a newborn or preterm infant [12]. Hale con-
siders its occasional use safe, but its chronic use less so (L4)
[11].

Triptans

Triptans are serotonin receptor agonists. Generally well toler-
ated, these drugs have dose-dependent side effects including:
dizziness, paresthesia, nausea, vomiting, somnolence and fa-
tigue, dry mouth, facial flushing, and tightness in the chest,
throat, and neck. All share a potential vasoconstrictor action
on coronary vessels. Triptans are therefore contraindicated in
patients with documented vasculopathy and coronary artery
disease, as well as in those at risk of undiagnosed coronary
disease (i.e., smoking, hypercholesterolemia, diabetes, obesi-
ty, or a family history of coronary artery disease) [32].

Almotriptan There are no data on its safety during
breastfeeding. Although considered by Hale possibly compat-
ible with breastfeeding (L3) [11], it has the highest oral
bioavailability (70–80 %) among triptans. Because so little
is known about this compound, according to LactMed, other
drugs are preferable in breastfeedingmothers, especially while
nursing a newborn or preterm infant [12].

Eletriptan Studies on its use during breastfeeding do not
contraindicate this drug, due to its low levels into breast milk,
but data are scarce [33]. Its oral bioavailability is 50 % and its
maternal milk concentration is reported to be low (1.7 μg/L)
following doses of 80 mg/daily. The RID is only 0.02 % [11].
However, as far as we know, no studies have tried to measure
the concentration of eletriptan active metabolites, whose plas-
ma half-lives are longer [34]. No adverse effects are expected
in breastfed infants, especially if older than 2 months [12].
Hale classifies eletriptan as L3 [11].

Frovatriptan There are no data on its use during
breastfeeding. Hale includes frovatriptan in the L3 category
[11]. Other triptans are preferable, given its long half-life (25–
30 h) [12].

Naratriptan There are no data on its transfer into human milk.
The few data on the safety of naratriptan during breastfeeding

suggest it is safe, but, due to limited evidence, some caution is
recommended (L3 Hale’s category) and alternative drugs are
preferable [11, 12].

Rizatriptan There are no data on its use during breastfeeding.
In a study on rodents, the M/P ratio was 5, but some caution is
recommended (L3 category) [11]. Until more is known about
rizatriptan, it should not be preferentially used in
breastfeeding mothers [12].

Sumatriptan Sumatriptan is used in the treatment of
moderate and severe migraine attacks in adults and in
off-label regimen in children and adolescents [35, 36].
Orally, it is therapeutically active within 10–60 min, and
it peaks after 2 h. It is also available in injections and
intranasal preparations, which decrease its time of onset.
If given subcutaneously, infants received between 3.5
and 13.5 % of maternal dose through breast milk. Since
its oral bioavailability is less than the subcutaneous one,
it is expected that the amount ingested during
breastfeeding would be smaller [34]. It is the only
t r ip tan wi th a s igni f icant amount of da ta in
breastfeeding mothers. It produces low levels in mater-
nal milk (6.1–22.7 μg/L) [37]. A study of five lactating
women showed no adverse effects on breastfed children
[33]. It is considered safe [38], and therefore it is the
triptan of first choice during breastfeeding [39]. It has
been suggested, in selected cases (such as in the mother
of a preterm infant), to wait 8 h after a single subcuta-
neous injection before breastfeeding [12]. Sumatriptan is
classified as L3 [11].

Beta blockers

Beta blockers were initially reserved for the treatment of
angina and hypertension but they are now frequently used as
the initial drug for migraine prophylaxis. Beta blockers with
proven efficacy in migraine prophylaxis include atenolol,
metoprolol, nadolol, and propranolol.

Atenolol Atenolol is found at higher concentrations in mater-
nal milk than in plasma but its breast milk levels are low
(<2 mg/L) [40–42]. It is estimated that breastfed infants re-
ceive between 5.7 and 19.2 % of the maternal weight-adjusted
dosage of atenolol [9]. In the majority of nursing infants,
plasma concentration of atenolol was too low (<10 ng/mL)
to be clinically relevant [43]. Nonetheless, symptoms of beta
blockade including hypotension, bradycardia, cyanosis, hypo-
thermia, and lethargy have been reported in one breastfed
infant [44]. Moreover, in nursing infants with inadequate renal
function (preterm newborns or infants younger than 3 months
or with kidney disease) or in case of high maternal dosage,
symptoms of beta blockade may be even more frequent and
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eventually LactMed advises to prefer other beta blockers [12].
Because Tmax is unpredictable, timing feedings to avoid
ingestion of the drug with maternal milk are not useful [12].
In summary, although it is considered as L3 [11], atenolol is
not recommended during breastfeeding [33].

Metoprolol It binds poorly to plasma proteins and has rela-
tively high M/P. Nevertheless, its reported levels in milk are
very low and its estimated RID is 1.4 % (L2 category)
[11]. Metoprolol poses little risk to a breastfeeding
infant [12, 45, 46].

Nadolol Nadolol exemplifies how different bibliographic
sources give conflicting advice on its use during
breastfeeding. This beta blocker has an adult half-life of 20–
24 h, it is only 30 % bound to plasma proteins, and it has a
limited oral bioavailability (20–40%). Its reported RID ranges
from 4.4 to 6.9 % [11]. Its use is permitted during
breastfeeding according to the American Academy of Pediat-
rics [38] while it is considered “possibly hazardous” by Hale
(L4 category) [11] because of its long half-life and ability to
concentrate in maternal milk (milk/plasma ratio=4.6) [46].
LactMed recommends caution in using nadolol during
breastfeeding [12]. Taken together, published data demon-
strate a wide meta-variability of advice [47, 48]. Due to the
relatively extensive excretion into breast milk, we hence de-
cided to classify it as contraindicated and we recommend the
use of other beta blockers during breastfeeding, especially in
preterm infants (propanolol and metoprolol).

Propranolol Propranolol is the first choice beta blocker dur-
ing breastfeeding because of its elevated plasma protein bind-
ing, very low levels in milk, and its absence of side effects in
the breastfed infants [40, 49]. Therefore, it can be considered
safe for breastfeeding mothers (Hale’s L2) [11, 33].

Calcium channel antagonists

Cinnarizine This piperazine derivative acts as a calcium chan-
nel blocker. In children, it may cause dizziness, epigastralgia,
weight gain, and somnolence [50]. Cinnarizine intoxication
was reported in a 30-month-old toddler and was accompanied
by altered state of consciousness and convulsions [51]. Al-
though Hale includes cinnarizine among L3 drugs [11], it use
should be better avoided, as there are no data on its safety
during breastfeeding. Cinnarizine is not reviewed by
LactMed.

Flunarizine There are no data on its use during breastfeeding;
however, owing to its extremely long half-life (19 days in
children), the risk of its accumulation is high. It is classified by
Hale potentially hazardous [11] and should be prescribed only
in case of lack of therapeutical alternatives, with extreme

caution and monitoring the infant closely for hypotension.
Flunarizine is not reported in LactMed. Its use in the
breastfeeding woman should be better avoided.

Verapamil When used at normal doses (240–360 mg/daily) in
breastfeeding mothers, its levels in human milk are reported to
be very low (<0.3 mg/L). Verapamil has been found in the
serum of only one 5-day-old infant, while in other breastfed
infants, it was not detectable [52–54]. Its RID is low, ranging
from 0.15 to 0.2 %. No side effects in breastfed infants have
been reported, especially after the first 2 months of life [12],
although there may be a potential risk of hypotension, brady-
cardia, and peripheral edema. The clinical importance of
verapamil-induced hyperprolactinemia and galactorrhea re-
mains to be elucidated [54, 55]. Verapamil is rated as L2 by
Hale [11].

Anticonvulsants

We have recently reviewed the use of antiepileptic drugs
during breastfeeding [56]. Below, we report the information
of the two anticonvulsants most frequently used for migraine
attacks [56].

Topiramate It is rapidly absorbed, it has a low plasma protein
binding, a relatively long half-life, and a significant excretion
into breast milk (M/P, 0.86) [11, 57] with a high RID (24.5 %)
[11]. Despite these characteristics may raise some concerns on
its use during breastfeeding, breastfed infants have very low
serum levels (<2.8 μmol/L) in the first 3 months of life after
maternal intakes of 150–200 mg/day of topiramate in associ-
ation with carbamazepine (CBZ) [57]. These low serum levels
seem to depend on the infant’s ability to eliminate topiramate,
possibly facilitated byCBZ enzyme induction [57].Moreover,
infants who were breastfed bymothers treated with topiramate
did not show side effects. Notwithstanding, their plasma level
should be monitored [57, 58]. However, we are aware that
there is no clear agreement on when to test them. We believe
that 4 to 8 weeks is a reasonable time window, as, if the child
is fully breastfed, breast milk would have reached its highest
production and the consequent intake by the nursing infant
would be at the maximum. Topiramate is rated byHale as a L3
drug [11]. LactMed advises to monitor infants for diarrhea,
somnolence, adequate weight gain, and psychomotor devel-
opment, especially in younger, exclusively breastfed infants
[12].

Valproic acid Patients taking valproate may develop hepato-
toxicity, thrombocytopenia, and anemia [59]. The limited
passage of valproate into breast milk (the drug is almost
completely bound to plasma proteins) would make it safe
during lactation [60–63]. Serum levels in breastfed infants in
fact are low [64]. However, there are some controversies on its
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safety profile. The teratogenic effect of valproate exposure in
pregnancy [65], together with the decrease of methylation in
the DNA extracted from the umbilical cord blood [66], in-
duces a cautious use of this anticonvulsant during
breastfeeding. A case report of a breastfed infant with throm-
bocytopenia, purpura, and anemia suggests to monitor the
nursed infant for unusual bruising or bleeding [12, 67]. Hales
rates valproic acid as L3 [11]. Although there is no clear
indication to perform routine laboratory investigations, in case
of late jaundice, it is reasonable to assess the hepatobiliary
function and to test its plasma levels in the breastfed infant
[12, 60, 65–70].

Antidepressants

Amitriptyline Amitriptyline is poorly excreted in maternal
milk and it is found at low concentrations in the plasma and
urine of breastfed children [71]. No adverse side effects have
been reported. It can be therefore considered safe (Hale’s L2)
[11, 72–74]. LactMed suggests to prefer other drugs with
fewer active metabolites, when large doses are required or
while nursing a newborn or preterm infant [12].

Escitalopram Escitalopram levels in breast milk are low or
largely undetectable and it is well tolerated by breastfed in-
fants (Hale’s L2) [11]. Lactmed recommends to monitor the
infant for drowsiness if the infant is younger than 2 months, if
he/she is exclusively breastfed, or if escitalopram is used in
association with other psychotropic drugs [12, 73].

Paroxetine Levels of paroxetine in breast milk are low and
they have not been detected in the serum of most breastfed
infants tested. Occasional mild side effects (irritability, eating
and sleep disorders) have been reported especially when par-
oxetine was taken during the third trimester of pregnancy [12,
73]. However, paroxetine is an L2 drug [11] and is one of the
preferred antidepressants during breastfeeding [12].

Sertraline The transfer of sertraline to the breastfed infant is
minimal and no significant adverse events have been reported.
Sertraline is considered one of the antidepressants of choice
during breastfeeding (Hale’s L2) [11, 12, 73].

Venlafaxine Breastfed infants of mothers taking this drug,
especially if newborn or preterm, should be monitored for
excessive sedation and adequate weight gain [12]. To rule
out its toxicity, measurement of serum desvenlafaxine is
recommended in the breastfed infant [12]. Newborns of
mothers who took the drug during pregnancy may experi-
ence neonatal abstinence syndrome. Hence, the use of
venlafaxine during breastfeeding has been suggested in or-
der to mitigate its withdrawal symptoms [12, 73]. It is
classified as L3 [11].

Other drugs

Acetaminophen Acetaminophen (paracetamol) is considered
safe during breastfeeding [19, 75] and it is the drug of choice
for treating fever in breastfeeding mothers (Hale’s L1) [11, 12,
26]. In fact, according to studies carried out in the 1980s, its
concentration in maternal milk ranges from 0.63 to
2.25 mg/kg/day [76, 77], lower than the doses normally
administered intravenously in premature infants (10–
15 mg/kg) [78]. Although multiple intravenous doses may
cause hypotension in the newborn [79], the risk for the nursing
infant appears negligible. We just found one report of a
maculopapular rash on a 2-month-old infant, which was at-
tributed to acetaminophen in breast milk [80].

Caffeine Many over-the-counter analgesics contain caffeine.
This xanthine has a stimulating effect on the central nervous
system, and it is present in a vast range of beverages and foods. It
appears in maternal milk about 1 h after oral ingestion [81, 82]
and reach levels up to 15 mg/dL after major consumption of
foods and beverages containing caffeine [81, 83, 84]. Theoreti-
cally, oral absorption by the nursing infant is good, although
caffeine is not found in infant urine between 2 and 7 h after
maternal ingestion [81]. Nursing children whose mothers con-
sume caffeine-rich beverages have been noted to show agitation,
sleep disturbance, and irritability [83, 85]. As a drug, caffeine has
a good safety profile and it is used in the treatment and prevention
of apnea in preterm infants (dose, 5–20 mg/kg/die) [85]. In
preterm infants, it has a half-life of approximately 4 days, and
in infants between 3 and 5 months of life, it can reach the adult
half-life of 4–5 h [86]. Caffeine is considered compatible with
breastfeeding (L2) [11, 38]. Nevertheless, a cohort study of
mothers’ caffeine intake and its effect on nighttime awakening
suggested that a daily limit of 300 mg of caffeine is reasonable;
consequently, caffeine use by mothers should be generally re-
stricted [12, 87–89].

Cyproheptadine This antihistamine and serotonin agonist is
used in the prophylaxis of vascular headache [90]. During
breastfeeding, it should be used with caution because of its
half-life (16 h), good intestinal absorption, and lack of data on
its excretion in maternal milk (Hale’s L3) [11]. Owing to its
serotonin receptor agonist effect, it is intended to lower pro-
lactin production during treatment of amenorrhea-
galactorrhea syndrome [91]. Cyproheptadine should be
avoided in the nursing mother as it probably interferes with
lactation [12] and its possible side effects on the breastfed
infant include irritability and colic [31].

Ergotamine It is an alkaloid produced by the ergot fungus; it
exerts a vasoconstrictor action and it is found in medications
for the treatment of acute migraine attacks, often in combina-
tion with caffeine. While it was commonly used in the past, it
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is now replaced by triptans. Its use should be considered
contraindicated during breastfeeding (Hale’s L4) [11, 12, 89,
92] for two main reason. Firstly, it was found to cause
vomiting and diarrhea by an old study dating from the
1930s, although these effects have not been substantiated
[93]. Secondly, it can inhibit prolactin production and conse-
quently lactation [94]. This latter was not, however, confirmed
by Jolviet who reported that breastfed infants, whose mothers
were taking ergotamine, ingested the same amount of mater-
nal milk as the controls [93]. The level of ergotamine excreted
in maternal milk is unknown.

Methysergide It is a semisynthetic alkaloid ergot derivative,
and it is rarely used as a migraine medication. It is adminis-
tered only on an inpatient basis because of its major adverse
events (retroperitoneal and heart valve fibrosis). There are no
data on its use during breastfeeding, and being an ergot, it
could potentially reduce plasma prolactin levels inmothers. Its
use in breastfeeding women is contraindicated [95]. Neither
Hale nor LactMed reviewed methysergide.

Metoclopramide This antiemetic has been used in the treat-
ment of acute migraine headache attacks by oral [96] and IV
administration [97]. Its side effects include diarrhea, gastric
disturbances, extrapyramidal symptoms, depression, and
prolactin-induced galactorrhea. This last side effect has been
exploited to induce lactation [98, 99], especially in mothers of
preterm infants, without causing particular adverse effects on
the child [100], and with no relevant differences compared to
domperidone [98]. Metoclopramide is excreted in maternal
milk with a RID ranging from 4.7 to 14.3 %, but intake by the
infant is subclinical [101]. Although it is considered compat-
ible with breastfeeding (L2 by Hale) [11], LactMed warns
against usingmetoclopramide as galactogogue in womenwith
a history of major depression [12].

Pizotifen This antihistamine and serotonin receptor antagonist
is structurally similar to tricyclic antidepressants and it is used
in migraine prophylaxis in children [102, 103]. Though usu-
ally well tolerated, secondary effects such as somnolence,
increased appetite, and weight gain have been reported in
adults [104]. No studies on pizotifen therapy have been con-
ducted in breastfeeding women. Hale and LactMed did not
review pizotifen. The drug manufacturer advises to avoid its
use during breastfeeding [95].

Discussion

Human milk provides the most complete form of nutrition for
infants and carry beneficial effects on mothers [105] http://
whqlibdoc.who.int/publications/2007/9789241595230_eng.

pdf. Nevertheless, on the basis of a case-by-case assessment,
there are rare exceptions, when human milk is not recom-
mended [http://www.unicef.org/nutrition/files/BFHI_2009_
s1.pdf]. These exceptions include some medications used by
the mother and possibly some AMDs. Doctors are often asked
to give an opinion on the infant safety profile of medications
taken by the breastfeeding mother. Available information are
often scarce or non exhaustive and meta-variability of advice
among different reference sources may further complicate the
assessment [48].

As breastfeeding migraineurs mothers taking AMDs may
be concerned about their baby’s health, and professional di-
lemmas may be encountered by physicians, we have complet-
ed the present review in order to facilitate the consultancy on
the use of AMDs during breastfeeding.

We found that many AMDs can be safely used during
breastfeeding and we have classified migraine medications
according to their lactation risk profile into three groups:

1. AMDs safe during lactation are as follows: low-dose
ASA, ibuprofen, sumatriptan, metoprolol, propranolol,
verapamil, amitriptyline, escitalopram, paroxetine, sertra-
line, acetaminophen, caffeine, and metoclopramide.

2. AMDs moderately safe during lactation are as fol-
lows: diclofenac, ketoprofen, naproxen, most new
triptans, topiramate, valproate, venlafaxine, and
cyproheptadine.

3. AMDs contraindicated during lactation are as follows:
high-dose ASA, atenolol, nadolol, cinnarizine,
flunarizine, ergotamine, methysergide, and pizotifen.

Our review is, however, not without limitations. The
existing reports on the lactation risks of drugs in general
[106] and of AMDs [5] are mostly anecdotal or based on case
series and therefore of poor methodological quality. More-
over, any recorded side effect, while biologically and pharma-
cologically plausible in the nursing infant, is rarely
attributable with certainty to a particular drug taken by
her/his mother [107].

Consequently, although we took into account the most
updated and authoritative sources (Hale and LactMed) on
the use of drugs during breastfeeding, our approach in formu-
lating the lactation risk for AMDs has been precautionary and,
we are aware, somehow arbitrary.

Although most drugs transfer into human milk, most do so
in subclinical amounts and, in principle, it is often (but not
always) safe to breastfeed while using a medication. Conse-
quently, evaluating the lactation risk of any drug has become a
common and rather complex task for health professionals and
should take into account several aspects.

In order to treat migraine in breastfeeding women, drug
choice should fall primarily on the medication found to be the
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most effective for the patient, evaluating the extent to which
that drug enters milk and subsequently could affect the nurs-
ing infant.

When assessing AMD lactation risk, we should also con-
sider the nursed infant age and the estimated total volume of
breast milk consumed. A lower age, especially the first
2 months, implies a higher lactation risk for the nursed infant
due to a reduced drug clearance. Moreover, an exclusively
breastfed infant has a higher lactation risk than a partially
weaned infant as the total amount of breast milk assumed is
limited.

Regardless of whether a medication has been deemed safe,
the breastfeeding woman should be better advised to take her
AMD after feeding her infant, in order tominimize the amount
of drug the child ingests with maternal milk.

Breastfeeding mothers need to be informed about the most
common side effects of their migraine medications, in order to
be able to promptly recognize them in their infants. Even if an
AMD can be safely taken during lactation, it is a good clinical
practice to call the mother’s attention on the behavior, sleep,
feeding patterns, and growth of the nursing infant, especially
in the first 2 months of life [79].

Finally, when indicated and feasible, we should recom-
mend to monitor the infant AMD plasma levels.

Conclusions

According to our review, the majority of the revised AMDs
were assessed to be compatible with breastfeeding. In most
cases, migraineurs mothers can be advised to continue
breastfeeding their babies safely, while treating their migraine
attacks. In fact, only rarely there is a conflict of interest
between keeping maternal and infant health.
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