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Postpartum Depression: Minimizing Infant Exposures

The earliest extant documentation of postpartum men-
tal illness was provided by Hippocrates in 400 B.C.

The Treatment of Postpartum Depression:
Minimizing Infant Exposures

D. Jeffrey Newport, M.D.; Amy Hostetter, B.A.;
Angela Arnold, M.D.; and Zachary N. Stowe, M.D.

The first 3 postpartum months represent a high-risk period for psychiatric illnesses. This article
reviews the prevalence and diagnostic criteria for postpartum illnesses, including the “maternal
blues,” postpartum depression, and postpartum psychosis. Pharmacologic treatment of these disorders
is often complicated by a patient’s desire to breast-feed, yet there are no controlled trials of anti-
depressant treatment during lactation. Infant exposure and limitations to monitoring infant sera are
reviewed. Lastly, a model and guide for reducing fetal and infant exposures is presented.

(J Clin Psychiatry 2002;63[suppl 7]:31–44)

From the Department of Psychiatry and Behavioral
Sciences (all authors), and the Department of Gynecology and
Obstetrics (Dr. Stowe), Emory University School of Medicine,
Atlanta, Ga.

Presented at the closed roundtable symposium “Women’s
Issues in Antidepressant Therapy,” which was held June 12,
2000, in Los Angeles, Calif., and supported by an unrestricted
educational grant from Forest Laboratories, Inc.

Dr. Stowe is a consultant for Pfizer Inc, receives grant and
research support from Pfizer Inc, Wyeth, and GlaxoSmithKline,
and is on the speakers or advisory boards of Pfizer Inc, Forest,
Eli Lilly, GlaxoSmithKline, Wyeth, and Solvay.

Corresponding author and reprints: Zachary N. Stowe, M.D.,
Department of Psychiatry and Behavioral Sciences, Emory
University School of Medicine, 1639 Pierce Dr., Suite 4003,
Atlanta, GA 30322.

and Tortula in the 1st century of the Common Era. Despite
its recognition in antiquity and an extensive line of inquiry
into its pathogenesis that dates back to the mid-19th cen-
tury, postpartum depression remains an enigmatic syn-
drome. Many clinicians and patients accept the notion that
biological aberrations precipitate the onset of postpartum
psychiatric illness; however, research to date has failed
to consistently identify any biological substrate associated
with postpartum mental illness. While the factors driving
postpartum mental illness remain obscure, recent legisla-
tive reforms in New Jersey to develop an awareness cam-
paign, postpartum support groups, and news media have
served to underscore the heightened vulnerability to the de-
velopment of mood disorders during the postpartum period.

In fact, a disproportionate share of psychiatric hospital
admissions for women occur during the first postpartum
year.1,2 It remains unclear whether postnatal psychiatric
illness is a consequence of a set of syndromes unique to
the postpartum or whether the postpartum period serves as

a crucible for exacerbating preexisting illness. The post-
natal increase in psychiatric admissions may also result
from the presentation of women with limited adaptive re-
serve that were subclinical prior to childbirth. Etiologic
concerns fail in the shadow of the burgeoning evidence
that postnatal maternal mental illness poses a risk to the
mother-infant dyad. Over 4 decades of clinical and labora-
tory animal research have repeatedly demonstrated that
maternal mental illness, maternal separation, and maternal
stress have an enduring negative impact upon offspring.

Recognizing the common prevalence and potential
adverse impact of postpartum depression upon child de-
velopment, early identification and effective treatment
models are clearly needed. The need for treatment and
the potential impact of the illness are often complicated
by a mother’s desire to breast-feed. Taken together, the
increasing proportion of women planning to breast-feed,
the support for breastfeeding by the majority of profes-
sional groups, and the continuing data that demonstrate
the benefits of extended breastfeeding (> 12 months) for
both mother and infant present a unique, potentially guilt-
laden decision for new mothers. Understandably, many
new mothers are reluctant to use psychotropic medication
during lactation.3 This decision is complicated by the lack
of consensus with respect to infant monitoring and an in-
ternational disparity with respect to defining the infant’s
exposure. We offer a more detailed extension of the model
for reducing fetal and infant exposures, as a guide to clini-
cal decision making during the postpartum.4,5 This expo-
sure reduction model is based on the premise that the
treatment of new mothers does not occur in a psychosocial
vacuum. This model recognizes that there are various
levels of exposure both known and suspected (or uncon-
firmed), which are imposed by both the treatment options
and by the illness itself.
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DEFINING EXPOSURE

The primary problem of exposure in psychiatry is the
lack of a clear definition. In the context of postpartum
mental illness, there are 3 dimensions to the question:
Who is exposed? How are they exposed? To what are they
exposed? Obviously, the “who” of exposure includes the
new mother, but postnatal emotional impairment and its
treatment must include exposure for the neonate as well.
If the maternal impairment is severe or exhausts maternal
emotional reserves, exposure extends to other members of
the family, friends, and coworkers. The aspects of “how”
and “to what” are not as readily discernible.

First, we must consider how exposure occurs. Exposure
may take place either directly or indirectly. Direct exposure
is imparted by any substrate (e.g., neurobiological, phar-
macologic, environmental toxins) that comes into direct
contact with an individual. Indirect exposure is conveyed
by the influence of a substrate upon the individual’s envi-
ronment. With respect to the patient, a new mother suffer-
ing from postpartum depression, this distinction is largely
semantic. The mother’s direct exposures include the illness
itself and the treatment that she receives. Her indirect ex-
posures include the consequences of the illness (e.g., frac-
tured relationships, occupational impairment) and the in-
vestment that she must make in the treatment (e.g., cost of
medication, time for therapy sessions).

The distinction between direct and indirect exposure
is perhaps more relevant when considering the impact
of postpartum depression and its treatment options upon
the newborn child. As illustrated in Figure 1, the clinician
must consider the baby’s indirect exposure to maternal ill-
ness via impaired mother/infant attachment, impairment
of maternal care, and the impact of the illness on the fam-
ily environment and overall family stability. The breast-
feeding infant is vulnerable to direct exposure via the
impact of maternal illness on breast milk. For example, if
a breastfeeding mother with depression is more likely
to consume alcohol, smoke cigarettes, or take other medi-
cations (both prescription and over-the-counter agents)
when she is depressed, these behaviors all constitute direct
exposures to her infant via breast milk. The impact of the
illness, if any, upon the constituents of breast milk repre-
sents a direct exposure of the infant to maternal illness.
Similarly, all potential treatment options for postpartum
depression pose some degree of exposure. These expo-
sures could include the indirect impact of the side effects
of maternal treatment impairing daily functioning (e.g.,
post–electroconvulsive therapy [ECT] confusion) or influ-
encing the parental relationship (e.g., sexual dysfunction),
a delay in treatment response extending the exposure to
the illness, and separation if hospitalization is required.
The breastfed infant has a variety of direct exposures
to treatment modalities as well. All psychotropic medica-
tions studied are excreted into breast milk,6,7 the anesthetic

agents utilized in ECT are found in breast milk, and the
impact of sleep deprivation and light therapy, if any, on the
constituents of breast milk have not been delineated.

The “what” of exposure may be defined both phenom-
enologically and biologically. Phenomenologically, major
depression incorporates a constellation of emotional, cog-
nitive, and neurovegetative symptoms that, by definition,
impair function. When attempting to care for a newborn
infant in the midst of recovering from the physical de-
mands of pregnancy and delivery, the intrusion of neu-
rovegetative symptoms is most unwelcome. For example,
maternal sleep disturbance during the immediate postpar-
tum, already common in the care of an infant but further
exacerbated by depression, can elicit a vicious cycle that
impedes the physical recovery from delivery while further
exacerbating postpartum mood disturbance.

Biologically defined exposure, while far less studied,
appears easier to quantify and is often under greater direct
influence by the clinician. It is unclear whether women
with postpartum depression demonstrate the same neu-
roendocrine alterations seen in nonpuerperal major depres-
sion. The presence of such alterations could potentially
alter breast milk contents. When comparing treatment op-
tions, it must be recognized that every treatment modality
affords some degree of exposure. When considering treat-
ment exposure, our attention invariably focuses upon the
use of psychotropic medications. However, the use of an-
esthetic agents in ECT and the impact of sleep depriva-
tion or light therapy upon melatonin secretion indicate that
some level of biological exposure is always present for the
breastfed infant.

The DSM-IV modifier for postpartum onset notes
the frequency of obsessional and anxiety symptoms. Con-
firmed by Wisner and colleagues,8 the alterations in mater-
nal care that arise when a new mother either evades the
source of her anxiety or overcompensates for it likely rep-
resent an example of indirect exposure to the infant of ma-
ternal mental illness.

Consequently, the mother with depressive symptoms
who wishes to breast-feed faces difficult questions: Do I
take medication? Do I breast-feed my baby? Do I do both?
Do I choose one or the other? Although it is beyond the

Figure 1. Postpartum Depression: Pathways of Exposure
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scope of this review to discuss the benefits of breastfeed-
ing, most professional groups support breast milk as the
ideal source of nutrition for infants.9 Thus, any decision to
discontinue breastfeeding in order to take a medication
(when the mother otherwise wishes to breast-feed) repre-
sents an exposure to the infant. In this case, the indirect
exposure associated with antidepressant treatment is the
absence of breastfeeding and the loss of potential benefits.

In the following sections, the facets of such an expo-
sure model are discussed in greater detail to establish the
foundation for treatment planning under the aegis that the
least number of exposures is the best treatment option.
Finally, we will briefly discuss the future directions for re-
search and clinical management of postpartum depression.

EXPOSURE TO ILLNESS

Phenomenology of Postpartum Illness
The perfect childbirth and motherhood experience as

depicted in parenting magazines essentially is a myth.
Women seldom complete pregnancy without taking any
prescription medications, have uncomplicated labor, de-
liver without anesthetic agents, and have a cosmetically
perfect child who breast-feeds without difficulty.10 This
ideal arguably constitutes less than 2% of all pregnancies.
In fact, the first 3 postpartum months represent an ex-
tremely high-risk period for significant psychiatric illness.
For many women, it is clearly not the period of well-being
that is portrayed in the lay press and magazines.

The ongoing debate of the clinical characteristics and
etiology of postpartum mental illness began in the mid-
19th century. For example, in 1845 Esquirol described a
variety of postnatal mood syndromes and contested their
purported association with lactation.11 Marce, in a case
series of 44 women published in 1858, suggested that post-
partum mental illnesses could be classified into 2 groups:
those with early onset marked primarily by cognitive
symptoms such as confusion or delirium, and those with
late onset characterized by a predominance of physical
symptoms.12 By the turn of the century, the suggestion that
postpartum mental illnesses were clinically distinct from
mental disorders occurring at other times was disputed.
Consequently, the American Psychiatric Association re-
moved the term postpartum from the psychiatric nosology
and constructed a diagnostic scheme that relied exclusively
upon the presenting symptoms of the illness.13 Postpartum
mental illnesses were thereafter commonly termed schizo-
phrenic, affective, or toxic (i.e., infection-related) disor-
ders.14 Although it is not reflected in the DSM-IV nosol-
ogy, most researchers agree that there is a continuum of
severity in postnatal mood disturbance that can be coarsely
divided into 3 categories: postpartum blues, postpartum
depression, and postpartum psychosis.

Postpartum blues. Postpartum blues (maternity blues,
baby blues) is the most common postnatal mood distur-

bance, affecting from 50% to 80% of new mothers.15,16

Symptoms of the postpartum blues include mild depression,
irritability, confusion, mood instability, anxiety, headache,
fatigue, and forgetfulness, which usually begin within the
first 2 weeks after delivery and last from a few hours to a
few days. Postpartum blues seldom warrants professional
attention and as such is not considered a “disorder” in the
strictest sense of the term.

Nonetheless, it is important to identify women with
postpartum blues. Experiencing maternity blues increases
the risk for ultimately developing a postpartum depres-
sion.17 In fact, as many as 20% of women who experience
postpartum blues succumb to a major depressive episode
during the first postnatal year.16,18 Thus, careful observation
of symptom progression during late pregnancy and the
early postpartum period is warranted. Women at risk for
postpartum blues are more likely to have a personal or fam-
ily history of depression, to experience premenstrual dys-
phoria, to have recent stressful life events or poor social
adjustment, to be depressed or anxious during pregnancy,
to exhibit a sense of pessimism during late pregnancy,
to be especially fearful about labor, to feel ambivalent
about the pregnancy, or to view the pregnancy as emotion-
ally difficult.13,19,20

Postpartum depression. Postpartum depression (PPD),
termed major depressive disorder with postpartum onset
in DSM-IV, is a major depressive episode that begins
within the first 4 weeks after delivery. Highly variable in
severity and duration,21 the prevalence of PPD ranges from
5% to over 20%22 with the highest rates occurring in ado-
lescent mothers.23 The wide variation in prevalence rates
belies the difficulty in reliably diagnosing PPD using cur-
rent assessment methods and diagnostic criteria. For ex-
ample, many of the supposedly “normal” sequalae of the
postpartum, such as disturbances in sleep, energy, and
weight, overlap with depressive symptoms. Furthermore,
accurate diagnosis is often hampered by poor screening
practices for potential medical causes (i.e., anemia, dia-
betes, hypothyroidism) that might contribute to depressive
symptoms.24 Depression rating scales specific to this pa-
tient population have been developed to aid clinicians in
screening during the postpartum period, including the
Edinburgh Postnatal Depression Rating Scale25 and the
Postpartum Depression Checklist.26 However, prenatal
screening of women at high risk for postpartum onset de-
pression is an emerging standard of care.

Although no specific demographic characteristics are
associated with PPD, there are numerous risk factors for
PPD that can be identified prior to delivery. These include
a personal or family history of depression, a prior episode
of PPD, depression or anxiety during pregnancy, an unplan-
ned or unwanted pregnancy, recent stressful life events or
poor social support, and marital discord.22,27–30 In addition,
the occurrence of maternity blues or neonatal infant medi-
cal problems increases the susceptibility to PPD.19,27–29
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Postpartum psychosis. Postpartum psychosis (PPP),
the most severe of the postpartum syndromes, is relatively
rare, occurring in less than 2 of every 1000 deliveries.2 The
onset of PPP usually begins within the first 3 weeks after
delivery and often within just a few days.31 Although brief
psychotic disorder and acute exacerbations of schizophre-
nia may occur during the postpartum period, over 70% of
psychotic episodes during the postpartum represent a psy-
chotic episode of bipolar disorder or major depression.32

The symptoms of PPP include delusions, hallucinations,
rapid mood swings ranging from depression and irritabil-
ity to euphoria, sleep disturbances, and obsessive rumina-
tions about the baby. Since approximately 5% of women
with PPP commit suicide and 4% commit infanticide,33

PPP is a psychiatric emergency that invariably warrants
hospitalization.

The diagnosis of PPP also carries profound prognostic
implications. Nearly two thirds of these women will expe-
rience a relapse after subsequent pregnancies.34,35 In addi-
tion, approximately two thirds will suffer subsequent non-
puerperal psychotic episodes.34–36

Validity of DSM-IV criteria. Considerable debate has
focused upon the validity of the psychiatric nosology re-
garding postpartum depression. Two key questions merit
attention. First, is PPD a distinct syndrome or simply a post-
partum occurrence of major depressive disorder? Second,
is the 4-week window for postpartum onset, as defined in
DSM-IV, accurate?

The first question, whether PPD is a distinct diagnosis,
has drawn conflicting opinions. One early study described
higher levels of anxiety and irritability but less prominent
neurovegetative symptoms and suicidal ideation in PPD
when compared with nonpuerperal depression.37 Con-
versely, other studies that utilized standardized rating scales
and structured interviews have not shown significant phe-
nomenological differences.38–40 This debate underlies the
nosologic evolution of PPD and PPP in the DSM. For ex-
ample, PPP is described in DSM-II as a “psychosis associ-
ated with childbirth” and is included among the organic psy-
choses. In DSM-III, PPP is considered an example of an
atypical psychosis. Finally, DSM-IV includes “postpartum
onset” as a diagnostic specifier of mood disorders and brief
psychotic disorder when symptom onset occurs within 4
weeks after delivery. The current nosology, therefore, does
not support the contention that PPD and PPP are distinct
syndromes. Nevertheless, this remains an important ques-
tion as etiologic theories predicated upon aberrations in
female reproductive physiology remain an area of active
investigation. If a distinct neurobiology of postpartum
mental illness or a significantly different prognosis are ever
demonstrated, then the current nosology would require
modification.

The second question, regarding the 4-week onset win-
dow, has drawn increasing criticism. Is postpartum, in fact,
a misnomer? Previous studies indicate that depression

and anxiety during pregnancy are risk factors for PPD.28

Instead, we may ask whether this association between
prenatal and postnatal depression indicates that the clini-
cal manifestation of depression during the postpartum
may represent situational presentations despite the illness
having begun in pregnancy.

The 4-week postpartum criteria, largely derived from
the literature on severe postnatal illness requiring hospital-
ization, may not extend far enough postnatally. This is an
important clinical consideration since the customary post-
natal checkup occurs 6 weeks after delivery. Many women
may not see their physician again until a check-up and
PAP smear scheduled either 6 or 12 months postpartum.
During this 10-month interim, the onus for identification
falls to the new mother, her support system, and the
pediatrician’s office. Consequently, if a substantial num-
ber of women with PPD become ill after the 6-week ob-
stetrical visit, this may not be detected for a year unless
screening for maternal depression becomes part of the pe-
diatric evaluation during the first postnatal year.

Neurobiology of Postpartum Depression
The temporal association of PPD with childbirth leads

to the conclusion that postpartum illness may be precipi-
tated by postnatal changes in female reproductive neu-
roendocrinology, yet studies investigating biological alter-
ations in PPD are notably negative or lack replication.41

No confirmed abnormality in the female gonadal axis has
been identified; nevertheless, there remains evidence that
some may experience PPD as a consequence of differen-
tial sensitivity to the dysphoric effects of rapidly changing
concentrations of gonadal steroids.42

Postpartum autoimmune thyroiditis (PAT) has also gar-
nered attention as a potential cause for PPD.43,44 Although
there appears to be no clear association between thyroid
dysfunction and PPD, postpartum thyroiditis may repre-
sent a confounding illness that warrants routine postnatal
screening. Perinatal screening for thyroid dysfunction is
reasonable since the antibody titer for PAT rises during
pregnancy and the presence of these antibodies during
pregnancy is associated with impaired infant cognition.45

Such screening should include TSH and free T4 as well as
thyroid antibodies.

It has also been hypothesized that the precipitous decline
in maternal circulating concentrations of corticotropin-
releasing hormone (CRH) within hours after delivery may
contribute to the development of depression during the
postpartum.46 Although this runs counter to the prevailing
data indicating that depressed patients hypersecrete CRH
in the central nervous system, it is argued that suppression
of hypothalamic CRH secretion in the aftermath of the ex-
tremely high concentrations of CRH during late gestation
increases psychiatric vulnerability.

It must be recognized that the occurrence of mental
illness during the postpartum does not mandate a unique
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biological etiology. In fact, alternative psychosocial theo-
ries involving intrapsychic conflict, personality structure,
and psychosocial adaptability have also been postulated.47,48

A multifactorial etiology may exist in which postpartum
illness occurs when the biological alterations of the post-
partum are imposed upon an individual with a constitu-
tional vulnerability to illness (i.e., diathesis). Application
of such a diathesis/stress model to PPD would account for
the fact that the majority of new mothers do not become
depressed during the postpartum and would also explain
why those who are vulnerable to depression are most likely
to become ill at this time.

IMPACT OF EXPOSURE TO POSTPARTUM
DEPRESSION UPON OFFSPRING

Children of depressed mothers may be directly and in-
directly exposed to maternal illness. An infant’s indirect
exposure to PPD results from the adverse impact of the ill-
ness upon maternal caregiving. More than 4 decades of
experience in humans and laboratory animals have docu-
mented the long-term adverse consequences of distur-
bances in maternal care.

Rodent and primate models consistently demonstrate
that experimental laboratory stressors interfering with ma-
ternal care produce a persistent deleterious impact on off-
spring. Common stress paradigms include maternal depri-
vation and variable foraging. Maternal deprivation directly
interferes with maternal care by separating the young ani-
mal from its mother. Furthermore, maternal deprivation
studies routinely demonstrate that maternal care remains
aberrant even after reunion.49 Variable primate foraging
paradigms indirectly interfere with maternal care. These
studies modulate a naturalistic stressor (e.g., food supply)
that does not directly stress the infant but instead increases
the work of parenting while permitting adequate nutrition
of both mother and infant. The variable foraging model
thus provides a vehicle to ascertain the indirect effect of
parental stress upon offspring development.50

Each of these stress paradigms reliably produces a per-
sistent syndrome of behavioral and neurobiological alter-
ations in the offspring. Offspring behaviors homologous to
depression and anxiety in humans persist into adulthood.
In addition, these laboratory stressors induce persistent
sensitization of the neuroendocrine stress response medi-
ated by the hypothalamic-pituitary-adrenal axis. Interest-
ingly, the only laboratory stressor studied to date that tends
to bolster maternal care, i.e., neonatal rat handling,51–55

typically produces adaptive behavioral effects and reduced
neurobiological sensitivity to subsequent stress in the off-
spring. An upcoming review details how these investi-
gations provide a model of parental depression (D.J.N.,
Z.N.S., C. B. Nemeroff, M.D., manuscript submitted).

These animal studies are paralleled by clinical research
demonstrating the long-term adverse sequelae of aberrant

maternal care in humans. It has been 50 years since the del-
eterious effects of prolonged maternal separation on human
infants were first reported by the World Health Organiza-
tion.56 For example, extreme social deprivation experienced
inside orphanages housing disabled and abandoned children
in Romania during the tenure of Ceaucescu resulted in dev-
astating consequences for child development.57,58

Subtle deficiencies in maternal care induced by mater-
nal depression also have an adverse impact upon child
development. Postpartum depression is associated with dis-
ruptive effects on maternal-infant attachment and deficien-
cies in infant cognitive performance.59–64 Mildly depressed
mothers also demonstrate a decrease in mother-infant be-
havioral and electrocardiogram synchrony65,66 as well as
depressed infant behavior.67 Furthermore, depressed moth-
ers tend to perceive their infants in a negative manner and
regard their care as more difficult.63,64 Across a spectrum of
severity, maternal mental illness has an adverse impact on
the infant and mother-infant interaction.

Breastfeeding infants also may be directly exposed to
maternal postpartum depression via breast milk. As previ-
ously mentioned, alcohol, nicotine, and medicines present
in the breast milk of depressed mothers constitute illness
exposure to the infant. In fact, preliminary data from our
group indicate that the severity of postpartum depression
correlates with alterations in the constituents of breast
milk.68 The relevance of these changes for infant growth
and development and whether or not efficacious treatment
mitigates these changes remain unknown.

EXPOSURE TO TREATMENT

Treatment Alternatives
Sound treatment decisions are important for women suf-

fering from PPD, particularly given the inherent risk of ex-
posing the child to postpartum illness and the fact that treat-
ment itself poses some degree of exposure. Studies in the
treatment of PPD are quite limited relative to the treatment
data in other disorders considered specific to women (e.g.,
premenstrual tension syndrome, premenstrual dysphoric dis-
order). Review of the extant treatment response literature
in postpartum depression reveals a mixture of case series,
open trials, and limited randomized clinical investigations
that have utilized a variety of inclusion criteria, outcome
measures, and interventions. It is reassuring that the vast
majority of these studies have shown a positive treatment
response, reminiscent of the near global efficacy seen in
the earlier noncontrolled investigations in premenstrual dys-
phoric disorder. These reports are shown in Table 1.

Active therapies. There have been surprisingly few ac-
tive treatment studies for women with PPD, particularly
if documentation of postpartum symptom onset is required.
A total of 576 postpartum women with depressive symptoms
have been included in investigations of interventional strat-
egies. Numerous psychosocial treatment modalities have
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been tested in a series of small community-derived samples.
Interpersonal psychotherapy (IPT) is perhaps the best stud-
ied psychotherapeutic treatment for women with PPD.69 IPT
addresses the depressive symptomatology as well as the dis-
ruption in interpersonal relationships that often accompa-
nies PPD. In a comparison study with fluoxetine, cognitive-
behavioral therapy (CBT) proved to be effective for the
treatment of postpartum depression.70 On the other hand,
nonstructured social support groups are not effective in
treating PPD.71

Somatic therapies, such as antidepressants and hormonal
supplements, have also been tested in the active treatment
of PPD. Trials of sertraline,72 fluoxetine,70 and venlafax-
ine73 demonstrated their efficacy in the treatment of PPD.
The use of gonadal hormones to treat postpartum mood dis-
orders dates back to Schmidt’s 1943 report of progesterone
treatment for postpartum psychosis.74 Sublingual and trans-
dermal estrogen have recently been tested in the treatment
of PPD.75–78 Although these reports purported that estrogen
treatment was successful, only modest symptomatic relief
was provided and, in 1 study, estrogen was accompanied
by concomitant administration of an antidepressant.76 This
treatment modality should not be a first-line recommenda-
tion due to the limited benefit and lack of safety data
regarding the postnatal use of estrogen supplementation
in women of reproductive years.

An evaluation of treatment options should include con-
sideration of the time to treatment response. For example,
if treatment response is delayed, the infant’s exposure to
maternal depression is prolonged. Therefore, the use of
psychotherapy in order to avoid medication exposure may
in fact increase the child’s exposure to the illness.

Prevention therapies. Potential strategies for prevent-
ing recurrent postpartum depression are emerging as the
standard of care in several academic centers that focus on
women’s mental health. The literature contains 4 investi-
gations of somatic interventions in women (N = 400) with
a history of postpartum onset of major depression. In an
early open trial, Wisner and Wheeler79 demonstrated that
reintroduction of antidepressants at delivery reduced the
risk of recurrent postpartum depression. However, in an
elegant, randomized, placebo-controlled trial, the same
group failed to demonstrate a significant difference be-
tween nortriptyline and placebo.80 The rate of recurrent
PPD in this study was relatively lower than expected in
both groups which may have contributed to the results.
The issue of regular contact and education in the preven-
tion of recurrent postpartum depression versus an actual
relapse rate that is lower than expected based on the rigor
of the study design warrants further attention. Psycho-
social therapies, including psychoeducation and enhanced
social support at delivery, have been associated with
decreased rates of depressive and anxiety symptoms in
community derived samples (total N = 350)81,82 and may
help reduce the rate of PPD.83

Hormonal therapies have also been suggested for PPD
prophylaxis. One very large (N = 315), unreplicated study
indicates that progesterone therapy may help prevent PPD,
though it was not successful as an active treatment once
depressive symptoms were evident.84 A second study indi-
cated that intravenous administration of estrogen (coad-
ministered with heparin for thrombolic prevention) imme-
diately following delivery may prevent the occurrence of
PPD in women with a prior history of severe depression.85

Interpretation and specific application of the available
treatment studies for women with postpartum onset major
depression are limited by the few randomized trials and
inclusion of women with major depression that may not
have started following childbirth. Such comparisons may
provide additional information concerning the potentially
unique nature of postpartum onset depression. Prophylactic
treatment planning should be considered for pregnant or
newly delivered women at high risk for PPD. Such plan-
ning should include education, assessment of social sup-
port, and criteria for intervention as a minimum. Breast-
feeding influences choices in both active treatment and
prevention planning strategies.

Antidepressants and Lactation
Breastfeeding provides a medium for direct infant

exposure to psychotropic medication. Nevertheless, new
mothers receive a strong message from a wide array of
sources that they should breast-feed. The use of medica-
tions during breastfeeding is indeed a significant concern.
In the United States, there are approximately 4.2 million
live births each year. Nearly half of these women, approxi-
mately 2.3 million, are planning to breast-feed.3 If the rate
of PPD is approximately 10%, a conservative estimate,
then 230,000 depressed women will be breast-feeding each
year. If only 1 in 10 of these women seek psychiatric treat-
ment, nearly 25,000 women will seek physician advice re-
garding the use of antidepressants during breastfeeding
each year.

Exposure terminology. No controlled studies of antide-
pressant treatment during lactation exist, and it is doubtful
there ever will be any. All psychiatric medicines investi-
gated are found in human breast milk.86,87 The medication
concentrations in breast milk (ng/mL) represent relatively
low oral doses to the nursing infant; however, the sig-
nificance of such exposure remains obscure. The breast-
feeding baby is exposed to these medications regardless
of whether they can be detected in sera or not. The termi-
nology often utilized in breastfeeding studies can be mis-
leading and even frightening. For example, some research-
ers have described a fear of accumulation of fluoxetine in
breastfeeding infants,88 although data supporting the po-
tential for accumulation are limited to case reports. These
studies may have simply discovered a higher steady-state
concentration, identified infants that are slow metabo-
lizers of the medication, or reported erroneous laboratory
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values. Toxicity has been used to describe reports in
breastfeeding infants of sedation, sleep disturbance, and
gastrointestinal distress. Is this truly toxicity or does it
represent described medication side effects in the infant?
Still other authors89–92 have described negligible or trace
infant exposure. Such terms are without meaning in the
absence of any definitive long-term clinical correlation.
Until these children reach adulthood and have demon-
strated no sequelae of exposure, we cannot with certitude
characterize the exposure as negligible. The baby is sim-
ply exposed.

Monitoring infant exposure. What is the best means to
monitor the medication exposure of a breastfeeding in-
fant? Most researchers have settled upon infant serum
concentration of medication as a gold standard for infant
monitoring.

Infant serum monitoring appears to be a reasonable
approach in the research setting; however, extension to
clinical practice is limited. First, most clinical laboratory
assays do not have the sensitivity required to detect the
typical serum concentrations observed in breastfeeding in-
fants. Consequently, a laboratory report of “undetectable”
may convey the false impression that the infant has not
been significantly exposed to the medication. “Undetect-
able” reflects the limits of the assay, and no assay achieves
sensitivity to “absolute zero” (Z.N.S., manuscript submit-
ted). Second, in the absence of a meaningful clinical cor-
relation, even a detectable infant serum concentration is not
easily interpretable. It is simply a number that at present
offers no guidance to clinical decision making. Finally, in-
fant serum concentration may not be the most accurate
measure of an infant’s true (i.e., functional) medication ex-
posure. Reporting infant serum concentrations in nano-
grams per milliliter ignores the discrepant potencies of the
various antidepressants. For example, the inability to de-
tect paroxetine in the serum of breastfeeding infants93,94

does not account for the binding affinities. The binding
affinity of paroxetine for the serotonin transporter is over
20 times greater than fluoxetine, 10 times greater than
citalopram, and 4 times greater than sertraline.95 Further-
more, this functional exposure should be extended to other
sites such as norepinephrine and dopamine transporters to
provide a comprehensive picture of infant exposure. Func-
tional exposure via conversion to nanomoles and corrected
for the individual medication’s binding affinities would
provide a rational means, though complex, for comparing
the relative exposures to 2 or more medications.

Given these limitations, routine infant serum monitor-
ing is not clinically practical. If there is suspicion that a
nursing infant is exhibiting potential medication side ef-
fects or the clinician believes there to be side effects, con-
firmation of a medication mediated event is best done by
suspension of the medication exposure. Premature infants,
neonates with family histories or evidence of slow metabo-
lism, and infants taking other medications (e.g., reflux,

asthma, etc.) represent potential exceptions. The use of an-
tidepressants in breastfeeding women with infants meeting
these criteria poses an interesting dilemma. The benefits of
breastfeeding may be deemed of seminal importance in
these populations. As such, checking infant serum concen-
tration in premature infants (that are often undergoing
venipuncture) would appear to be reasonable.

Efforts to provide a means for monitoring infant expo-
sure without performing invasive procedures upon the
child have involved the construction and testing of math-
ematical models derived from pharmacokinetic studies
of medication excretion into breast milk93,96,97 and predic-
tors of infant serum concentrations (Z.N.S., manuscript
submitted, and L. S. Cohen, M.D., H. Groninger, B.A.,
A. Hostetter, B.A., manuscript submitted). These detailed
studies have demonstrated that the majority of selective
serotonin reuptake inhibitors (SSRIs) peak in breast milk
at 7 to 9 hours after maternal dose and “pump and dump”
of this peak can result in a 17% to 20% reduction in the
total infant daily dose (exposure).

Utilizing this type of model, our group completed a de-
tailed study of both the pharmacokinetics of excretion and
infant serum measures for sertraline demonstrating that
the maximum calculated infant dose is typically less than
1/400 the maternal dose.73

SSRIs in lactation. Numerous groups have reviewed the
use of psychotropic medications during lactation.98–101 The
available data regarding SSRIs in lactation now exceeds
those of any other class of medication in the Physicians’
Desk Reference (see Table 2 for summary). Unfortunately,
direct comparison or meta-analysis of the breastfeeding
studies is complicated secondary to the variation in study
methodology and assay sensitivity.

The breastfeeding data regarding SSRIs, nortripty-
line,102,103 and clomipramine104 have rapidly expanded since
the comprehensive review by Wisner and colleagues in
1996.98 The recent introduction of generic fluoxetine raises
an important issue with regard to the reproductive safety
of a given compound: are brand name and generic for-
mulations of a compound truly the same? History (for
example, the tryptophan experience) suggests that such
extrapolation may not be the best treatment alternative.
Until further information is available, use of the brand
name product represents a relatively safer alternative for
both pregnancy and lactation.

CLINICAL APPLICATION OF
THE EXPOSURE REDUCTION MODEL

The treatment of PPD raises several key concerns: (1) if
exposure to maternal mental illness presents a risk to the
infant, is a treatment modality that offers the most rapid re-
mission of symptoms preferred? (2) with the documented
efficacy of IPT and CBT, should these psychosocial treat-
ments be preferred for women who choose to continue
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Table 2. Studies of Antidepressant Use During Breastfeeding
Mothers Providing

Mother Infant Mothers Providing Breast Milk Infant Serum Adverse
Medication Pairsa (N) Serum Samples (N) Samples (N) Samples Obtained (N) Events Reported Reference

Bupropion 1 1 1 1 1 112
Citalopram 1 1 1 1 None 113

2 3 3 None 114
1 1 1 1 1-uneasy sleep 115
7 7 7 7 None 90

Fluoxetine 1 1 1 None 116
1 1 1 117
1 0 1 1 1-crying, emesis, diarrhea, 118

poor sleep, high infant
[serum]b

11 3 11 1c None 119
4 4 4 2 None 120

13 13 None 121
14 14 13 9 1-colic, 1-hyperactive, 97

2-possible withdrawal
46 39 25 42 None …d

Fluvoxamine 1 1 1 None 122
1 1 1 None 123
2 2 2 None 124
4 2 4 None 125

Nefazodone 2 2 None 126
Paroxetine 1 1 1 None 127

2 2 None 121
7 7 7 None 128

16 14 11 16 None 93
24 24 24 24 None 94
16 16 16 None 125

Sertraline 1 1 1 1 None 129
4 4 4 None 130
8 8 4 None 131
3 3 3 None 132

12 11 12 11 None 96
9 9 9 None, 1-high infant 133

[serum]b

3 3 None 121
10 10 10 10 None 134
26 22 15 22 None, 1-high infant …e

[serum]b

30 29 30 None 125
14 13 11 None 130

Venlafaxine 3 3 3 3 None 135
aTotal number of mother-infant nursing pairs that involved infant exposure to medication.
bHigh infant serum concentration defined as > 25% of maternal serum concentration.
cUrine samples collected from 5 infants.
dWith permission, from L. S. Cohen, M.D., H. Groninger, B.A., A. Hostetter, B.A., manuscript submitted.
eZ.N.S., manuscript submitted.

breast-feeding? and (3) should supraphysiologic doses of
estrogen be used to treat PPD in the absence of long-term
safety data and relatively modest reductions in depressive
symptoms?

These questions are best addressed within the context
of a treatment model that considers all aspects of exposure.
Maternal depression and/or its treatment results in some
degree of exposure, be it to illness or treatment. Exposure
cannot be eliminated; it can only be reduced. Therefore, no
clinical decision in the context of PPD is ever risk free.
The goal of the risk:benefit assessment is to limit exposure
either to illness or treatment and help the patient decide
which path of exposure is most tolerable for her, her infant,
and her family. It is important to conduct a thorough

risk:benefit assessment where all treatment options are dis-
cussed, as well as the risk of not treating maternal mental
illness, with the patient and significant other. During this
risk:benefit assessment, the clinician must consider the
effects of illness and treatment exposure, not only upon the
depressed mother and her infant, but upon the family as a
whole, particularly if there are other small children depen-
dent upon active maternal care.

Breastfeeding women should document all medication
use (prescription and over-the-counter agents), drug use,
and herbal and environmental exposures (e.g., alcohol,
tobacco) throughout the course of treatment. To reduce the
total number of exposures, we offer the following treat-
ment strategy:
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Steps to Reducing Exposure When Treating
Postpartum Women With Depression

1. Document all illness exposures: impaired maternal
care, medications, alcohol, cigarettes, drugs, and
herbal remedies. Encourage the discontinuation of
any environmental and nonessential exposures.

2. If clear evidence exists that maternal illness is ad-
versely impacting interaction with infant or other
children (e.g., avoidance or overstimulation of
neonate, alterations in style of discipline with chil-
dren), err toward treatment exposure.

3. Guided by the severity of illness, choose a treat-
ment modality that is likely to produce a reliable
and timely response.

4. Is appropriate structured psychotherapy (IPT or
CBT) available (e.g., insurance coverage, appro-
priate therapist, geographically and financially fea-
sible)?

5. If a medication is indicated, maximize safety and
effectiveness:
a. Use a medication appropriate for the diagnosis.
b. Use a medication of prior response. Do not ex-

periment with new medications.
c. Use a medication of prior infant exposure. Do

not switch medications unnecessarily if already
used earlier in pregnancy (e.g., medication A
in pregnancy + medication B in lactation = no/
limited data).

d. Use a medication with data (e.g., “new and im-
proved” = no/limited data).

e. Monotherapy at any dose is preferable to intro-
ducing a second medication in women that are
breast-feeding.

f. Infant daily dose in breastfeeding with SSRI use
can be reduced by “pump and dump” at 8 to 9
hours after maternal medication.

g. The application of these medication guidelines
is based on data derived predominantly from
trade name products; data on trade versus ge-
neric have not been delineated in previous in-
vestigations.

h. If unsure, get a consultation.
6. Avoid unanticipated exposures: pregnancy is pos-

sible when breast-feeding. Consider future preg-
nancies in treatment planning.

FUTURE DIRECTIONS

Numerous areas in perinatal psychiatric research re-
main open for investigation. The focus of early detection,
to date, has been upon obstetricians, nurse midwives, and
lactation consultants. Efforts for identification warrant ex-
tension to our colleagues in pediatrics secondary to the
greater contact in the first postnatal year. One factor
central to future research in postpartum depression is the

validity of the nosology of postpartum illness as presented
in DSM-IV. Review of the extant literature demonstrates
remarkable variability in the symptom onset criteria uti-
lized, which hinders the development of any treatment
planning consensus and etiology investigations. Whether
postpartum mental illness has a unique treatment response
is not presently discernable from the present literature.

Significant advances are needed with respect to formal
quantification of infant exposures associated with mater-
nal mental illness. This mandates identification of the
neurobiological substrates of PPD and how those sub-
stances impact the hormonal, immunologic, and nutritional
constituents of breast milk. Furthermore, a better under-
standing of infant central nervous system vulnerability to
both the substrates of maternal illness and the substances
employed to treat that illness is needed. With respect to
medications in breast milk, this requires working beyond
“ng/mL” measures in infant serum and breast milk to a
more comprehensive consideration of functional medica-
tion exposure. Quantification of functional central nervous
system exposure will provide the foundation for much-
needed infant follow-up studies. Acquiring infant follow-
up data in the context of the impact of stress upon develop-
ing neurobiological systems, multiple nonpsychotropic
exposures, and the propensity for treatment either to miti-
gate or potentiate these effects will require collaborative
investigations, as no single academic center will be able to
amass the requisite sample size. These issues culminate in
a seminal clinical concern. Does maternal mental illness
during early development represent a child’s first adverse
life event? Certainly, the burgeoning laboratory data sup-
port this contention4,5 (D.J.N., Z.N.S., C. B. Nemeroff,
M.D., manuscript submitted). If so, this may represent a
unique opportunity for psychiatry to influence future psy-
chopathologic conditions by providing primary preventa-
tive medicine through maternal mental health.

Drug names: bupropion (Wellbutrin and others), citalopram (Celexa),
fluoxetine (Prozac and others), fluvoxamine (Luvox and others), nefa-
zodone (Serzone), nortriptyline (Aventyl and others), paroxetine (Paxil),
sertraline (Zoloft), venlafaxine (Effexor).
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