
Antidepressant
Medication Use
During Breastfeeding

TERESA LANZA DI SCALEA, MD,* and KATHERINE L.
WISNER, MDw
*Department of Neurosciences, Operative Unit of Psychiatry,
University of Rome Tor Vergata Via Nomentana, Rome; and
wWestern Psychiatric Institute and Clinic, University of Pittsburgh
Medical Center, O’Hara Street, Pittsburgh, Pennsylvania

Abstract:We performed an electronic search by using
MEDLINE, PreMEDLINE, Current Contents, Bio-
logical Abstracts, and PsycINFO from June 2002 to
December 2008 using the following terms: ‘‘antide-
pressant drugs’’, ‘‘antidepressive agents’’, ‘‘human
milk’’, ‘‘lactation’’, and ‘‘breastfeeding’’ and the gen-
eric name of each antidepressant. Articles in the
English language with reports of antidepressants in
maternal serum or breast milk, infant serum, and
short-term and long-term clinical outcomes in the
infants were obtained. The search yielded a total of
31 empirical papers. Breastfeeding and antidepressant
treatments are not mutually exclusive. Sertraline,
paroxetine, nortriptyline, and imipramine are the

most evidence-based medications for use during
breastfeeding.
Key words: antidepressant, breastfeeding, nursing
infant

Human milk represents the ideal primary
source of nutrients, immunologic defenses,
andgrowth-promoting factors for the term
and preterm newborn, and provides the
mother-infant dyad with major short and
long-term health benefits.1,2 Breastfed in-
fants have less risk of mortality and mor-
bidity (ie, gastrointestinal and respiratory
infections, urinary infections, sepsis, me-
ningitis, necrotizing enterocolitis). Breast-
feeding continues to offer health benefits
into and after early childhood. These in-
clude decreased risk for asthma, inflam-
matory bowel disease, diabetes mellitus
and hematologic cancers during infancy,
as well as lower rate of obesity and asthma
in adolescence. Breastfeeding also pro-
vides benefits for the mother’s health. It
has been associated with reduced risk of
ovarian cancer and breast cancer, as
well as post partum weight retention and
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bleeding.1,2 Moreover, the intimate
bodily contact during breastfeeding com-
prises the initial interpersonal communi-
cation and facilitates the mother-infant
attachment. Both the American Academy
of Pediatrics and the World Health Orga-
nization recommended the use of exclu-
sive breast milk for 6 months for all
infants with the option of adequate sub-
stitutes only for infants who cannot be
breastfed.2,3

The prevalence of postpartum depres-
sion (PPD) has been estimated as high as
14.5%.4 Depressed mothers may prefer to
avoid pharmacologic treatment because of
concerns about adverse effects in the nur-
sing infants.5,6 Women with PPD depres-
sion who are breastfeeding receive fewer
prescriptions for psychotropic medications
compared with nonbreastfeeding women
and are more likely to choose a nonphar-
macologic treatment.5 Although psycho-
therapy has been demonstrated to be
efficacious in treating PPD,6 it is not
widely available in public settings. The
high prevalence of untreated PPD is a
major health issue because of its associa-
tion with functional impairment in the
mother, elevated risk of psychopathology
in the children and impacts on the mother-
infant relationship.7,8

Considering the use of antidepressants
during lactation is a common clinical
conundrum owing to the frequency with
which PPD occurs. Antidepressant medi-
cations are also appropriate for the treat-
ment of other disorders common in
women of childbearing age, such as panic
disorder, generalized anxiety disorder, ob-
sessive-compulsive disorder and bulimia.9

Therefore, physicians will frequently en-
counter challenging questions such as: (1)
What are the risks of untreated maternal
illness? (2) Are breastfeeding and anti-
depressant drug treatment mutually exclu-
sive? (3) Is there evidence to support that
specific antidepressants are more favor-
able for use during breastfeeding? (4)What
is known about the more recently released

antidepressants? (5) Are there practical
strategies that reduce the infant’s exposure
to antidepressants? and (6) How can po-
tential adverse effects related todrug trans-
mission through breast milk be monitored
in the infant?

The available evidence on the effects of
antidepressants during lactation largely
consists of case reports and studies of small
samples. A detailed review and pooled
analysis of antidepressant levels in lactating
mothers, breast milk and nursing infants
was published in the Am J Psychiatry in
June, 2004.10 This paper included publica-
tions through June, 2002, from searches
of MEDLINE, PreMEDLINE, Current
Contants, Biological Abstracts and Psy-
chINFO (through July 2002) plus biblio-
graphic searches of these identified articles.
Results of the pooled analyses indicated
that breastfed infants exposed to paroxe-
tine and sertraline were unlikely to develop
detectable serum drug levels. Infants ex-
posed to fluoxetine through breast milk
were more likely to develop elevated levels
of the drug especially if themothers started
the treatment during pregnancy (owing
to prenatal loading). The data on citalo-
pram were limited compared the other
serotonergic selective reuptake inhibitors
(SSRIs), but suggested that some infants
developed quantifiable serum levels of the
drug whichmay be associated with adverse
effects.

Short-term adverse effects had been
identified for doxepin (a tricyclic), citalo-
pram, paroxetine and fluoxetine, whereas
data on the long-term effects were
limited. The authors concluded that
breastfeeding women may reasonably
choose to use antidepressants and that
routine laboratorymeasurement of infant
serum drug levels for clinical purposes
were not warranted. The authors sug-
gested the evaluation of serum infant
levels as a direct measure of infant expo-
sure in future research, as infant exposure
to drugs is influenced not only by the
amount ingested through breastfeeding
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but also by the capacity to metabolize
the drug.

The goals of this paper are to: (1)
Provide the results of a literature search
with the same databases as in Weissman
et al10 from the end date of their search
(June, 2002) through December, 2008. (2)
Compare the data derived from the newer
set of papers to the original publica-
tions to determine if a change in recom-
mendations is appropriate. (3) Present
data from recently released antidepres-
sants and provide clinical guidance on
their use.

Methods
An electronic search was performed by
using MEDLINE, PreMEDLINE, Cur-
rent Contents, Biological Abstracts, and
PsycINFO from June 2002 to December
2008 using the following key search terms:
‘‘antidepressant drugs’’, ‘‘antidepressive
agents’’, ‘‘human milk’’, ‘‘lactation’’, and
‘‘breastfeeding’’ and the generic name of
each antidepressant agent. Articles in the
English language with reports of anti-
depressants in maternal serum or breast
milk, infant serum, and short-term and
long-term clinical outcomes in the infants
were obtained. This procedure yielded a
total of 63 papers reporting the following
types of publications: editorials (N=2),
letters to the editor (N=5); reviews with
practical recommendations by the authors
(N=25); practical guidelines developedby
scientific commissions (N=3); empirical
papers (N=31), of which 12 were single
case reports and 19were small samples case
series (Nr20). We identified empirical
papers listed as follows: SSRIs (N=20);
serotonin-noradrenergic reuptake inhibi-
tors (SNRIs) (N=4), respectively, venla-
faxine (N=3) and duloxetine (N=1);
tricyclic/heterocyclic antidepressants (TCAs)
(N=1); noradrenergic and specific sero-
tonergic antidepressant (NaSSA: mirta-
zapina) (N=3); and norepinephrine
dopamine reuptake inhibitor (bupropion)
(N=5).

TCA

The tricyclic and heterocyclic antidepres-
sants exhibit their therapeutic effect
through blocking reuptake of norepineph-
rine, dopamine and serotonin, with the
level of blockade dependent upon the spe-
cific agent. Tricyclic antidepressants are
associatedwith cardiac toxicity in overdose
and a variety of adverse effects because of
their multiple receptor impacts. As a con-
sequence, the use of tricyclics has decreased
in clinical practice. However, a double
blind randomized clinical trial of nortripty-
line (TCA) versus sertraline (SSRI) for
PPD identified similar rates of both re-
sponse and remission.11 The rate of side
effects or impairment owing to the side
effects did not differ in the nortriptyline
compared with the sertraline-treated wo-
men. Although the side effect burden did
not differ in the TCA or SSRI-treated
groups, the specific profiles did, with dry
mouth, thirst, constipation in the TCA-
treated group and headaches, perspiration;
hot flashes in the SSRI-treated group.11

Breastfeeding women were included in this
randomized clinical trial. Sixteenwomen in
the NTP group were breastfeeding and
providedmother-infant samples.Themean
age of the nursing infants was 5.9 weeks.
Infant NTP serum levels ranged from non-
detectable (ND) to 4ng/mL; E-10-hyrox-
yNTP ranged from ND to 7ng/mL, and
Z-10-hydroxyNTP ranged from ND to
8ng/mL. No adverse events were noted in
the infants.

The majority of the available infant
serum level data for TCAs includes NTP
and imipramine, which in most cases
are not detectable and have not been
associated with adverse clinical events.
Doxepin (which is very sedating and has
ametabolitewith a long half-life) has been
associated with sedation and respiratory
depression and has been widely consid-
ered contraindicated.12,13 TCAs can be
considered first choice treatments for wo-
men with PPD when the mother has been
treated successfully for past episodes and
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there are no current contraindications for
their use, such as suicidality.

SSRIs

Beyond the primary activity of selective
inhibition of serotonergic reuptake, dif-
ferent SSRIs display noradrenergic and
dopaminergic reuptake inhibition, sero-
tonin 2C,muscarinic and sigma 1 receptor
antagonism, as well as inhibition of nitric
oxide synthesis and of various cyto-
chrome P450 enzymes. During the first
days of treatment there may be adverse
events owing to rapidly increased seroto-
nin levels in discrete regions of the body.
These effects are usually mild and resolve
owing to desensitization of postsynaptic
receptors. However,Wisner et al11 recom-
mended starting with half the usual SSRI
dose in women with PPD owing to in-
creased initial sensitivity, which resulted
in severe headache in several subjects in a
randomized trial. Because of their relative
safety in overdose, SSRIs are widely pre-
scribed and are often first choice anti-
depressants. Data published, since the
Weissman et al’s10 paper are consistent
with their findings.

Citalopram
Four controlled studies andone case report
on citalopram have been published since
June, 2002. Heikkinen et al14 enrolled 11
mothers taking citalopram (20 to 40mg
daily) during pregnancy and lactation and
a control group of 10 drug-free mothers.
Outcome measures were infant weight and
neurologic development through 1 year.
The weights of infants of citalopram-
treated mothers did not differ from the
weights of infant with drug-free mothers.
The neurologic development of all infants
was judged as normal by pediatricians and
physiotherapists. The authors monitored
plasma andbreastmilk levels of citalopram
and its active metabolites (didesmethyl-
citalopram and desmethylcitalopram) dur-
ing pregnancy and for up to 2months after
delivery.The level of thedrug inbreastmilk

decreased across time as expected (week
2=445±141nmol/L; month 2=278±
91nmol/L). Compared with the level of
thedrug in the breastmilk, the infant serum
concentrations were very low (week
2=9.8±6.5nmol/L; month 2=3.3±
2.2nmol/L). The mean estimated infant
citalopram dose was 0.3% at 2 weeks and
0.2% at 2 months after delivery. In line
with theWeissman et al10 findings, themilk
to plasma ratios (M/P) ranged from 1.2 to
3.3 for citalopram, from 1.3 to 4.1 for
desmethylcitalopram, and from 1.1 to 4.6
for didesmethylcitalopram. Interestingly,
the M/P of all 3 compounds decreased
significantly during the first 2 months after
birth. These results suggested minimal
exposure of the infant to citalopram and
no evidence of clinical impact at 1 year of
age.

Hendrick et al15 compared 78 nursing
infants with mothers taking a variety of
SSRIs and 6-month-old breastfed infants
from normative population. The outcome
was weight at 6 months of age, and no
difference was found between groups.
Only 3 infants were exposed to citalopram
and no data on infant exposure level
was provided. Berle et al16 compared 26
breastfed infants whose mothers were
treated with a variety of SSRIs in mono-
therapy (mean age 19wk) with 68 nursing
infants whose mothers were drug-free
(mean age 16wk). Ten infants (mean age
18wk) were in the citalopram-treated
group. The short-term adverse events
did not differ between the 2 groups.
The authors found detectable but low
serum levels of citalopram in 6 of the 10
infants (mean level 1.9mmol/L). The
authors also measured the cytochrome
P450 genotypes of CYP2C19 to identify
poor metabolizers who are likely to devel-
op drug-specific adverse events. One cita-
lopram-treated mother was identified as
a poor metabolizer (homozygous for
the inactivating CYP2C19* 2 mutation).
Although this mother had the highest
serum drug concentration (394 nmol/L)

486 Lanza di Scalea and Wisner

www.clinicalobgyn.com



among the citalopram-treated group, her
twin infants, extensive metabolizers (both
heterozygous for the same mutation) had
low serum levels of citalopram (2 and
3mmol/L, respectively) (Berle JO, perso-
nal communication: January 29, 2009).

Lee et al17 compared the frequency of
signs in 31 infants with depressed citalo-
pram-treated mothers, 12 infants with
depressed mothers treated with a variety
of SSRIs, and 31 infants with healthy
drug-free mothers. There were no signifi-
cant differences between the groups in the
frequency of infant signs as reported by
the mothers and physicians. Among the
infants of citalopram-treated mothers,
9.7% had decreased feeding, colic, and
irritability compared with no signs in in-
fants with mothers treated with other
SSRIs, and any intervention was re-
quired. No measures of infant exposure
were provided. Franssen et al18 reported a
case of an infant of a mother taking
citalopram (40mg daily) during preg-
nancy and breastfeeding. The infant had
irregular breathing, hypotonia, sleep dis-
ruption through 3 weeks after delivery
that gradually resolved Consistent with
Heikkenen et al,14 the relative dose at 25
days and 53 days after delivery were 0.9%
and 1.8%, respectively, and theM/P were
2.0 and 2.8, respectively, at the same time
points.

Escitalopram
Escitalopram is the therapeutically active
S-stereoisomer (enantiomer) of the SSRI
citalopram and is noted for its highly
selective serotonin reuptake inhibition.
Since June 2002, 1 study with small sam-
ple and 4 case reports have been pub-
lished. Rampono et al19 evaluated the
exposure to escitalopram and its active
metabolite in 8 infants of mother taking a
median dose of 10mg daily of the drug.
The M/P and the relative dose of escita-
lopram plus demethylescitalopram were
2.2% and 5.3%, respectively. Neither
short-term adverse events nor develop-

mental abnormalities were noted by a
neonatologist. Gentile20 reported a case
of a depressed mother who took escitalo-
pram (20mg daily) at week 24 of gestation
and discontinued the therapy gradually
over the 2-month period before the deliv-
ery. The mother restarted escitalopram
at the same dosage postbirth. The infant
had no adverse events, as evaluated by a
pediatrician through 3 months of age,
but no measures of infant exposure were
provided.

Potts et al21 reported an case of necro-
tizing enterocolities (NEC) on the fifth
postnatal day in a term neonate exposed
to escitalopram (20mg daily) in utero and
during breastfeeding. The mother contin-
ued taking escitalopram and discontinued
breastfeeding. The authors commented
on the possible mechanisms that may
increase the risk of NEC, including a
hypercoagulable state resulting from
SSRI withdrawal, as well as vasoconstric-
tion owing to the inhibition of nitric oxide
production by SSRIs. It is important to
note that causality cannot be inferred
from a single case report; however, cases
of NEC have been previously reported in
2 term neonates whose mothers took par-
oxetine during pregnancy in association
with other agents (desipramine and bus-
pirone, respectively).22 The interesting
aspect of the cases above is that NEC
is unusual in full-term infants.

In a case of a mother taking escitalo-
pram (20mg daily) in combination with
reboxetine (4mg daily), the relative dose
of escitalopram was 4.6% and no adverse
events were observed in the nursing in-
fant.23 Castberg et al24 evaluated expo-
sure levels and short-term adverse events
in a nursing infant with escitalopram-
treated mother at 1 week and 7.5 weeks
of age. At 1 week, the mother was taking
escitalopram (5mg daily) and at week 7.5
increased the dose to 10mg daily and
added valproate (1200mg/day). The rela-
tive doses of escitalopram at 1 and 7
weeks after delivery were 5.1% and 7.7%,
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respectively, and M/P were 2.49 and 2.03
at the same time points. The infant did not
have clinical abnormalities as reported by
the mother and the general practitioner.

Fluoxetine
The SSRI fluoxetine is characterized by
its long half-life, which ranges from 1 to 3
days after a single dose and from 4 to 6
days after a long-term use. Similarly, its
active metabolite, norfluoxetine has a
half-life as long as 16 days. Its pharmaco-
kinetic characteristics explains why fluox-
etine is more likely than other SSRIs to
result in quantifiable levels in breast milk
and infant serum. Additionally, in utero
exposure may result in prenatal loading
which contributes to postbirth infant
serum levels.

Since 2002, 5 controlled and 2 uncon-
trolled studies have been published. In
Heikkinen et al25 11mothers taking fluox-
etine (20 to 40mg daily) during pregnancy
and lactation and a control group of 10
medication-free mothers were recruited.
Their infants were compared on weight
and neurologic development during 1
year. Infant weights were not significantly
different between the 2 groups and the
neurologic development of all infants was
judged as normal by pediatricians and
physiotherapists. The authors monitored
plasma and breast levels of fluoxetine and
its active metabolite norfluoxetine during
pregnancy through to 2 months after
delivery with a single breast milk and
infant plasma sample at several time
points. The infant plasma concentration
of fluoxetine plus norfluoxetine decreased
during the first 2 months (ranging from
334±173 the second day to 22±14 at
2mo after delivery). The M/P ranged
from 0.3 to 2.2 and from 0.1 to 1.7,
respectively, for fluoxetine and norfluox-
etine. The relative dose of fluoxetine plus
norfluoxetine was 2.4% at 2 weeks and
3.8% at 2 months after delivery. These
results suggested minimal exposure of the
infant to the drug. No evidence of short-

term adverse events or neurodevelopmen-
tal impact at 1 year of age was observed.
In 2 controlled studies considering a vari-
ety of SSRIs, 2 lactating women were
fluoxetine-treated. Berle et al16 detected
only the active metabolite norfluoxetine
in the serum (47 nmol/L) of 1 nursing
infant, and no adverse events were re-
ported. In the single case of breastfed
infant of a fluoxetine-treated mother de-
scribed by Lee et al17 any adverse effects
was noted. In another study 29 breastfed
infants did not differ in weight at 6 months
compared with a normative population.15

In both studies any measure of infant ex-
posure was provided. Oberlander et al26

found detectable serum levels of fluoxetine
in 7 infants with prenatal and postnatal
exposure to fluoxetine (mean dose of
21.4mg daily). Fluoxetine was detectable
in 2 of the 7 infants serum (mean level 2 ng/
mL), and the M/P was 0.65. Kim et al27

evaluated 23 women taking fluoxetine (10
to 30mg daily) and collected samples at a
mean timepointof 3.7monthspostpartum.
The relative dose of fluoxetine and nor-
fluoxetine were 0.54 and 0.57, respectively,
and theM/P for the 2 compoundswere 0.62
and 0.60, respectively.

Epperson et al28 studied the effect
of serotonin uptake in platelets in 11
mother-infant pairs (infant mean age at
the start of the study before and after 4 to
12 weeks of maternal treatment with
fluoxetine (20 to 40mg daily). Although
the mothers showed the expected marked
decline in platelet serotonin, only 1 infant
had little or no decline in platelet seroto-
nin. Moreover, no adverse events were
noted in the nursing infants. Because
platelets and neurons share the same ser-
otonin transporter, this report suggested
that fluoxetine delivered to the infant
through breast milk had minimal impact
on serotonin blockade in the infant brain.

Fluvoxamine
Fluvoxamine has no active metabolites
and its mean half-life is 15.6 hours, the
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shortest half-life among all SSRIs. As
Weissman et al’s paper,10 2 controlled
studies (with fluvoxamine 1 among a vari-
ety of SSRIs) and 1 case report have been
published. Hendrick et al15 reported that
3 infants exposed to fluvoxamine did not
differ in weight comparedwith unexposed
breastfed infants at 6 months. Lee et al17

reported a single case of nursing infant
with fluvoxamine-treated mother, with
any noted adverse event. In both studies
no measures of infant exposure was pro-
vided. Gentile29 reported a case of infant
breastfed partially for 3 months. The
mother took fluovoxamine (200mg daily)
and quetiapine (400mg daily). No clinical
abnormalities were noted; however, the
mother discontinuedbreastfeeding because
of insufficient milk production. No mea-
sures of infant exposure were provided.

Paroxetine
Since June 2002, 4 controlled studies (2
of those considering paroxetine among a
variety of SSRIs) and 4 cases have been
published. Berle et al16 calculated infant
exposure to paroxetine in 6 breastfed in-
fants of mean age of 16 weeks. Paroxetine
was not detectable in any infant serum.
No evidence of short-term adverse events
was reported. The authors also measured
the cytochrome P450 genotypes of
CYP2D6 to identify poor metabolizers
who are likely to develop drug-specific
adverse events.Onemother and her infant
were identified as carriers of the CYP2D6
poor metabolizer profile (both homozy-
gous for the inactivating CYP2D6* 4 mu-
tation). Despite the mother having the
highest serum drug concentration among
the paroxetine-treated mothers (210
nmol/L), paroxetine was non detectable
in the serum of her infant who was also a
poor metabolizer. In Hendrick et al15 15
nursing infants with mother taking fluox-
etine did not differ in weight compared
with unexposed breastfed infants at 6
months.15 In Lee et al17 3 nursing infants
with mothers paroxetine-treated did not

have any adverse effect. In both studies
any measure of infant exposure was pro-
vided. Merlob et al30 compared weight
gain and neurodevelopment at 3, 6, 12,
months of age in 27 nursing infants with
paroxetine-treated mothers, 27 nursing
infants with drug-free mothers, and 19
bottle-fed infants of drug-free mothers.
The weight at 6 and 12 months did not
differ between the groups and develop-
ment was normal in all infants. One infant
with paroxetine-treated mother devel-
oped irritability. No measures of infant
exposure were provided. Misri et al31

reported 4 cases of breastfed infants of
mothers treated with paroxetine in asso-
ciation with quetiapine. In only 1 infant
was the breast milk level of paroxetine
detectable (776 nmol/L) and the estimated
level of paroxetine exposure were less
than 0.26mg/kg/d. Two infants showed
typical development; whereas 2 infants
showed mild delay but they had no
detectable levels of the drug in the milk.

Sertraline
Since June 2002, 4 controlled studies (3 of
those considering sertraline among a vari-
ety of SSRIs), 1 noncontrolled study and
1 case report have been published. In Lee
et al,17 only 2 cases were sertraline-treated
and no adverse effects were noted (data
on infant exposure are not shown). In
Hendrick et al,15 25 breastfed infants
of sertraline-treated mothers did not dif-
fer in weight from control infants at 6
months. No measure of infant exposure
was provided. Oberlander et al26 found
detectable but low serum levels of sertra-
line in 4 infants at 2 months of age in
mothers who had prenatal and postnatal
treatment (mean dose 87mg daily). Ser-
traline was not detectable in any of the
infants, and the M/P was 1.02. Stowe
et al32 evaluated exposure to sertraline
and its active metabolite desmethylsertra-
line in 26 breastfed infants whosemothers
were given a mean dose of 124mg
daily. Sertraline and its metabolite were
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detectable in 18% and 50% of the cases,
respectively. Using a mathematical mod-
el, the authors found the relative dose of
sertraline and its metabolite was 0.54 of
the maternal dose. No adverse effects
were reported in the infants. As the high-
est concentrations of the compoundswere
found in the hindmilk 8 to 9 hours after
ingestion, the authors suggested that re-
duction of infant exposure could be
achieved by discarding breast milk at 8
to 9 hours after maternal drug intake.
This strategy also has been recommended
by the Academy of Breastfeeding Medi-
cine.33 However, whether this strategy
produces a clinically meaningful reduc-
tion in an already low exposure remains
theoretical.

In Wisner et al11 13 women in the
SERT group were breastfeeding and pro-
vided mother-infant samples. The mean
age of the nursing infants was 5.9 weeks.
Sertraline was ND in the infant serum
(<2ng/mL) and the metabolite N-des-
methyl-SERT ranged from ND to 6
ng/mL. No adverse events were noted. In
a case report by Hackett et al23 sertraline
(300mg daily) was taken in combination
with reboxetine (8mg daily). The relative
dose of sertraline plus its active metabolite
(demethylsertraline) was 3.7%. No short-
term adverse events or neurodevelopment
abnormalities according to the Denver
development assessment were noted.

SNRIs

SNRIs (venlafaxine, desmeethylvenlafax-
ine, and duloxetine) display their thera-
peutic effects through the combined
inhibition of the reuptake of serotonin
and noradrenaline, and less potent inhibi-
tion of dopaminergic reuptake. The venla-
faxine metabolite (desmthylvenlafaxine)
has been recently released, but no data
are available.

Venlafaxine
Since June 2002, 1 controlled study (con-
sidering venlafaxine among a variety of

SSRIs) and 2 cases have been published.
In Berle et al16 only 3 cases were venlafax-
ine-treated. Venlafaxine was detected in
only one infant, whereas its metabolite
O-desmethylvenlafaxine was detected in
all infats. The infant serum concentra-
tion of venlafaxine plus its metabolite
O-desmethylvenlafaxine was 91 nmol/L,
and the relative dose was 10.2 (mean
values). In Misri et al31 2 nursing infants
of venlafaxine-treated mothers taking
75mg and 225mg daily, respectively,
showed detectable levels of the drug
in the breast milk (371 nmol/L and
1179 nmol/L, respectively) and no devel-
opmental abnormalities at 1 year of age.
Venlafaxine delivered through breast
milk has been proposed as a strategy to
attenuate withdrawal syndrome after in
utero exposure.34

Duloxetine
Duloxetine is indicated not only for the
treatment of depression and anxiety dis-
order but also for the treatment of neuro-
pathic pain associated with diabetes.
Duloxetine has an elimination half-life
of about 12 hours (range: 8 to 17 h) and
its major circulating metabolites do not
contribute significantly to the pharmaco-
logic activity.

Since June 2002, only 1 uncontrolled
study has been published. Lobo et al35

evaluated the pharmacokinetics of the
drug in 6 women taking 40mg of dulox-
etine every 12 hours for 3.5 days. After the
seventh dose plasma and milk samples
were obtained over 12 hours. The milk
to M/P was 0.25, and the relative dose of
duloxetine was 0.14%. Infant adverse
events were not evaluated.

NaSSA

Mirtazapine
Mirtazepine’s therapeutic mechanism is
by blocking presynaptic a-2 adrenergic
receptors that normally inhibit the release
of the noradrenaline and serotonin. Its
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half life is 37 hours. Since June 2002, 1
uncontrolled study and 2 case reports
have been published and represent the
first studies providing quantitative data
on the infant exposure to NaSSA antide-
pressants.Kristensen et al36 calculated the
transfer of mirtazapine and its metabolite
into breast milk in 8 infants with mirtaza-
pine-treated mothers (median dose 38mg
daily). The mean M/P for mirtazapine
and desmethylmirtazapine were 1.1 and
0.6, and the relative dose of the 2 com-
pounds combined was 1.9%. Aichhorn
et al37 described a case of a nursing infant
with mother taking 30mg daily of mirta-
zapine. The drug was present in the breast
milk after 6 weeks of treatment (7 and
18 ng/mL in the foremilk and hindmilk,
respectively), and no psychomotor ab-
normalities were noted by a pediatrician.
In the case reported by Klier et al,38

although mirtazapine was detectable in
the breastmilk 10 hours after themother’s
intake of 22.5mg of the drug (61 ng/mL in
the foremilk, 90 ng/mL in the hindmilk),
the infant serum levels were undetectable
at 12.5 hours postdose.

NOREPINEPHRINE AND DOPAMINE
REUPTAKE INHIBITOR

Bupropion
Bupropion acts as a norepinephrine and
dopamine reuptake inhibitor, and nicoti-
nic antagonist. Its half life is 20 hours
and it is converted into multiple active
metabolites, the most potent of which
is 6-hydroxy-bupropion. Bupropion is
often used as an augmentation strategy to
SSRIs or SNRIs. Bupropion is not asso-
ciated with weight gain or sexual dysfunc-
tion.

Since June 2002, 5 single cases and one
cohort study have been published. Baab
et al39 calculated infant exposure to bu-
proprion and its active metabolite
in 2 nursing infants of mothers taking
150mg of bupropion. Serum infant levels
were undetectable in both cases (<5 and

<10ng/mL) at ,respectively, 17weeks and
39.5 weeks of age. The pediatricians
did not observe any adverse events.39

Chaudron and Schoenecker40 reported a
single case of seizure in a 6months nursing
infant after 4 days of the mother’s treat-
ment with sustained release bupropion
(starting dose 150mg and increase to
300mg after 36 h). The mother discontin-
ued buproprion and started sertraline,
with no further seizures in the infant. No
laboratory confirmation of either mater-
nal or infant exposure was obtained. In a
open trial of sustained release bupropion
for PPD,41 2 women were breastfeeding
and reported no adverse events in their
infants. No additional data on infant
exposure were provided. In the study by
Haas et al42 10 healthy postpartum volun-
teers took 150mg bupropion for 3 days
and then 300mg for 4 days. Bupropion
and its active metabolites (hydroxybupro-
pion, erythrohydrobupropion, threohy-
drobupropion) were present in breast
milk (mean levels 45.2, 104.6, 72.1,
459ng/mL, respectively). The average
M/P for bupropion, hydroxybupropion,
erythrohydrobupropion, and threohydro-
bupropion were 2.8, 0.1, 0.9, and 1.2, re-
spectively. The average infant exposure
was expected to be 2% of the standard
maternal dose onamolar basis.Noadverse
effects were noted by the mothers.

PRACTICAL RECOMMENDATIONS

Recommendations are on the basis of
single case reports, studies with small
samples (rarely case-control), consensus
and expert opinions (Level B, C, D of
recommendation according to the UK
National Health Service).43 Moreover,
the empirical studies with the largest sam-
ples (NZ20) included a variety of anti-
depressants which limits data on specific
agents. Practical recommendations de-
rived from published data provide clinical
guidance as scientific evidence evolves.

To date 3 scientific commissions devel-
oped practical guidelines regarding the
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use of antidepressants during breastfeed-
ing.33,44,45They converge in recommending
as follows: (1) the choice of the specific
treatment of breastfeedingmothers should
derive from a personalized risk-benefit
analysis considering the risk of untreated
maternal illness, the risk/benefit of the
specific treatment, the risk/benefit of
breastfeeding for the mother/infant pair46

(Fig. 1). (2) Complete information regard-
ing availability and risk/benefit of the
treatments should be provided to facilitate
the patient’s informed decision making.
(3) Nonpharmacological interventions,

such as psychotherapy6 should be consid-
ered as first line for the treatment of mild
to moderate postpartum depression. (4)
Antidepressants (alone or in combination
with non-pharmacological interventions)
should be considered for women with
moderate-to-severe depression or not re-
sponding (or declining) psychologic treat-
ments. (5) The choice of the specific
antidepressant should be based on clinical
factors, particularly previous efficacious
treatments. (6) If the woman is suffering
from the first lifetime episode, sertraline
or paroxetine should be the agents of first

Mild – Moderate PPD 

NON-PHARMACOLOGICAL THERAPIES
(i.e. IPT, CBT) 

Patient non-responder
or decliner  

No 

sertraline or 
paroxetine  as first 

line

COMPREHENSIVE DIAGNOSTIC FORMULATION
Explore also risks and assets that may influence the patient’s decision making, such as:

1) Family history; 2) Life events; 3) Social support; 4) Medical and psychiatric comordibities 

DISCUSSION OF RISKS AND BENEFITS
1) Risks of untreated maternal illness; 2) Risk-Benefits of treatments; 3) Benefits of breastfeeding 

Moderate - Severe PPD 

PHARMACOLOGICAL TREATMENT
(AD or  AD +psychotherapy) 

Did the patient have previous 
PPD?

AD that was effective 
in past, unless 
contraindicated 

Yes

CLINICAL MANAGEMENT: 
1) Start at half of the usual starting dose; 2) Monotherapy is preferred ; 3)  Monitor mother-infant clinical 
conditions (i.e. drug-related signs in the infant or manic symptoms in the mother);  4) For preterm or sick 
newborn close monitoring and measure of serum levels by research laboratory. 

FIGURE 1. Decision Making for Postpartum Depression Treatment. Source:
Adapted from: N Engl J Med. 2002;347:194–199 and Psychiatry Ann. 2005;35:
577–584. AD indicates antidepressant; CBT, cognitive-behavioral psychotherapy;
IPT, interpersonal psychotherapy; PPD, postpartum depression.
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choice. (7) The antidepressant should be
started at the lowest effective dose and
increased slowly. (8) Monotherapy is pre-
ferred. (9) Mothers and infants’ clinical
conditions should be monitored, particu-
larly for sick or low birth weight infants.
(10) Serum infant levels are not recom-
mended routinely but only if clinically
indicated and by a research laboratory.

Controversy exists as to whether the
current assessments are accurate in esti-
mating the infant exposure to drugs
through breastfeeding, and innovative la-
boratory methods to reflect infant serum
concentration using breastmilk have been
explored.47,48 However, to date the avail-
able biologic parameters lack reliability
and are not correlated with clinical
outcomes. Gentile49 proposed a Specific
Safety Index based on the frequency and
degree of severity of adverse events in
nursing infants. Similarly, on the basis
of available scientific literature, Hale50

developed Lactation Risk Categories for
a variety of medications, including anti-
depressants that can be consulted in clin-
ical practice.

Conclusions
For this article, we have updated the
material of the paper by Weissman et al
in 2004,10 expanding the data for newer
agents (Table 1). In line with their results
recent findings confirm that antidepres-
sants differ with respect to infant expo-
sure. Data remain limited, correlations
with clinical outcome require increased
methodologic sophistication, and rates
of adverse events have not been estab-
lished.We cannot conclude that undetect-
able levels of drug have no short-term or
long-term effects, or thatmeasurable drug
levels in infant serum are associated with
adverse events. Moreover, the recent stu-
dies evaluating the long-term effects of
antidepressants delivered through breast
milk are limited to infants 1 year of age
and are often confounded by prenatal

exposure to either drug or major depres-
sion. The only indirect biologic evidence
that serotonin transmitters may not be
affected are the studies of Epperson
et al28,51 with noobservedplatelet serotonin
effects for breastfed infants with mothers
treated with sertraline or fluoxetine.

Because there are limited data on pre-
term infants, theoretical risks on the basis
of the pharmacologic principles52 are in-
voked (ie, incomplete nephrogenesis, and
undeveloped metabolizing enzymes).
In Wisner and Perel53 1 preterm infant
(36wk) of NTP-treated mother presented
with drug and metabolite levels similar to
those of full term infants whose mothers
began taking NTP at birth. As short-term
and long-term benefits of breast milk
apply especially for preterm infants, col-
lection of data on those women who
provide breast milk to preterm infants
would be a notable research contribution.
This work would require careful attention
to the amount of breast milk compared
with the supplemental formula that the
infant receives, as well as other medica-
tions, both given to themother prepartum
and to the infant.

We return to the questions listed in the
introduction of this manuscript. (1) The
exposure of infants to relatively low doses
of antidepressants through breast milk
must be juxtaposed with that of untreated
maternal PPD, which has well-established
negative consequences in multiple
domains7,8,54 that is reviewed in this
supplement (Brand and Brennan), if the
woman’s treatment of choice is drug ther-
apy. For example, in a recent study15 in-
fants whose mothers experienced chronic
PPD had significantly lower weights com-
paredwith infantswhosemothers had short
episodes of depression and infants of
mother who did not have depression. In
the same study, the exposure to antidepres-
sants during breastfeeding did not affect
infant’s weight. (2) Breastfeeding and treat-
ment with antidepressant medications are
not mutually exclusive. The benefits of
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breastfeeding for maternal and infants
health are well-documented.1,2 (3) Sertra-
line and paroxetine (among SSRIs) and
nortriptyline and imipramine (among
TCAs) are the most evidence-based medi-
cations for use during breastfeeding be-
cause of similar findings across multiple
laboratories, usually undetectable infant
serum levels and no reports of short-term
adverse events. (4) Evidence on the more
recently released antidepressants is repre-
sented by uncontrolled studies and case
reports and is limited to short-term evalua-
tion. These agents should not be first
choices in postpartum women who want
to continue breastfeeding unless demon-
strated efficacy in past episodes is clear

and no new contraindications exist for their
use in the individual woman. (5) Although
strategies to reduce infant exposure to anti-
depressants have been suggested (ie, dis-
carding the breast milk obtained during
the peak serum level), whether such strate-
gies produce a clinically meaningful reduc-
tion in an already low exposure has not
been established. (6) Long-term follow-up
of infants exposed through breastfeeding,
with control for maternal depression, re-
mains an understudied area. However, ex-
posure of the fetus during pregnancy is
substantially greater than that during lac-
tation, and the minimal data available on
longer-term development has not demon-
strated delays.55–57

TABLE 1. Empirical Studies Published Since June, 2002

Class
Individual
Medication

No. Empirical
Studies

No. Nursing
Infants

Summary of Short and Long-
term Clinical Adverse Events

TCAs Nortryptyline 1 16 None
SSRIs Citalopram 4 54 1 case of transient irregular

breathing, hypotonia, sleep
disruption through 3wk after
delivery18*

3 cases of infants colic, decreased
feeding, irritability/
restlessness, respectively17

No intervention was required
Escitalopram 4 12 1 case of infant necrotizing

enterocolitis in an full-term
infant21*

Fluoxetine 7 83 None
Fluvoxamine 3 5 None
Paroxetine 5 55 1 case of irritability.30

2 cases of mild neuro
developmental delay at 1 y of
age31w

Sertraline 6 69 None
SNRIs Venlafaxine 2 5 None

Duloxetine 1 6 NE35z
NaSSA Mirtazapine 3 10 None
NDRI Bupropion 4 15 1 case of seizure40y

*The infant was exposed to the drugs also in utero.

wAs assessed by the Bayley Scales of Infant Development, Second Edition.

zNE indicates not evaluated.

yThe infant was 6-months and the mother was taking sustained released bupropion (starting dose 150mg/d). Any measure of
infant exposure was obtained (This seems to be an incomplete statement) scalea.

NaSSA indicates noradrenergic and specific serotonergic antidepressant; NDRI, norepinephrine dopamine reuptake inhibitor;
SNRI, serotonin-noradrenergic reuptake inhibitors; SSRI, serotonergic selective reuptake inhibitors; TCA, tricycilc anti-
depressants.
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