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reproductive hormones rather than absolute level
increases the risk for symptoms in vulnerable
individuals. Depression occurring in association
with the reproductive cycle may sensitize a
woman to future depression.

31.2 Menstrual Cycle-Related
Affective lliness

31.2.1 Premenstrual Dysphoric
Disorder

Premenstrual Dysphoric Disorder (PMDD) is a
constellation of affective, behavioral, cognitive and
somatic symptoms with a regular cyclical relation-
ship to the luteal phase of the menstrual cycle.
90 % of women report at least mild premenstrual
symptoms, 20-30 % of women may have moder-
ate-to-severe symptoms that meet the criteria for
premenstrual syndrome (PMS), but about 3—8 % of
menstruating women can develop more severe and
disabling symptoms that meet criteria for PMDD,
causing impairment in their social and occupa-
tional functioning (Rapkin and Lewis 2013).
According to DSM-5 (2013), diagnosis of
PMDD requires the presence of five of the fol-
lowing 11 symptoms, with one severe mood
symptom causing functional impairment: (1)
depressed mood, feelings of hopelessness, or
self-deprecating thoughts; (2) marked anxiety,
tension, feelings of being “keyed up” or “on
edge”’; (3) marked affective lability, such as feel-
ing suddenly sad or tearful, or increased sensitiv-
ity to rejection; (4) persistent marked anger or
irritability or increased interpersonal conflicts;
(5) decreased interest in usual activities (work,
school, friends, hobbies); (6) subjective sense of
difficulty in concentration; (7) lethargy, easy fati-
gability, or marked lack of energy; (8) marked
change in appetite, overeating, or specific food
cravings; (9) hypersomnia or insomnia; (10) sub-
jective sense of being overwhelmed or out of
control; (11) other physical symptoms such as
breast tenderness, swelling, headache, joint or
muscle pain, sensation of “bloating” or weight gain.
Impairment in home, social, and occupational
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functioning related to the symptoms must be
present for most menstrual cycles over the past
year, and symptoms must be documented pro-
spectively for at least two menstrual cycles to
confirm the premenstrual timing of the symptoms
and the postmenstrual symptom-free-interval.

The cause of these symptoms is not fully
understood. Absence of symptoms in premenar-
chy, postmenopause and ovariectomized women
indicates the role of gonadal sex steroids, particu-
larly progesterone in causing the symptoms.
Symptoms could be the result of exaggerated or
abnormal response to normal hormonal fluctua-
tions in susceptible women. Etiology of this “dif-
ferential sensitivity” may be multifactorial and
partially genetically determined. A recent study
(Huo et al. 2007) demonstrated an allelic varia-
tion on the estrogen receptor a gene in women
with  PMDD when compared with control
women. In addition, the allelic variation was only
significant in women who had a valine/valine
genotype for the catechol-O-methyltransferase
enzyme. This significant study may identify a
source of abnormal estrogen signaling during the
luteal phase that leads to premenstrual affective,
cognitive, and somatic symptoms.

The role of specific neurotransmitter, neuro-
endocrine, and neurosteroidal peptides in caus-
ing PMDD is not fully known. Metabolites of
progesterone (allopregnanolone or ALLO and
pregnanolone) have a positive modulating effect
on the GABA neurotransmitter system in the
brain and have been implicated in the patho-
physiology of PMDD. Decreased peripheral
levels of ALLO have been found in the luteal
phase of affected women in some studies
(Klatzkin et al 2006). Serotonergic dysregula-
tion has been hypothesized as another etiologi-
cal factor in causing PMDD. Studies have found
lower density of brain serotonin receptors
(Jovanovic et al 2006), and lower peripheral
platelet uptake of serotonin (Ashby et al. 1988)
in affected women. Tryptophan depletion in
women with PMDD has been shown to exacer-
bate the symptoms of PMS (Menkes et al. 1994).
Also, SSRIs and SNRIs have proven to be effec-
tive in the treatment of PMDD.
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A recent study using fMRI and PET showed
greater dorsolateral prefrontal cortex activation
in patients with PMDD, and this correlated with
PMDD severity, symptoms, age at onset and dis-
ease burden (Baller et al. 2013).

31.2.1.1 Clinical Course and Burden
of illness

Premenstrual symptoms are described in women
from menarche to menopause, but it is unclear
whether symptoms remain stable or increase in
severity with age. Symptoms should be assessed
prospectively over two consecutive cycles to
ensure that symptoms are premenstrual. It is
important to rule out other medical or gyneco-
logical causes for the symptoms. Patients’ dietary
habits, amount of physical activity, and drug/
alcohol use should be determined as part of the
initial evaluation. Women who experience
PMDD have a greater risk for future depression
during pregnancy, postpartum, and perimeno-
pausal period. Premenstrual symptoms can sig-
nificantly affect health related quality of life and
may result in increased health care utilization and
decreased occupational productivity (Borenstein
et al. 2003).

31.2.1.2 Treatment

Treatment involves education, lifestyle changes,
support, and pharmacologic management of
symptoms (Pearlstein and Steiner 2008).
31.2.1.2.1 Lifestyle Modifications,
Nutritional Supplements,

and Psychosocial Treatments
Education, support groups, biofeedback, mas-
sage, exercise both aerobic and anaerobic, reflex-
ology, acupuncture have all been found to have
some effect in reducing the symptoms.

Common dietary recommendations include
increased consumption of complex carbohy-
drates, frequent snacks, reduced consumption of
refined sugar and artificial sweeteners and caf-
feine (Sayegh et al. 1995).

Among dietary and herbal supplementations,
the strongest evidence exists for the benefit of
chasteberry or V. agnus castus (Dante and
Facchinetti 2011). Other vitamins and minerals
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shown to be somewhat effective include Bg
(50-100 mg/day), calcium carbonate 1,200 mg/
day in divided doses, magnesium, vitamin E 400
units/day, L-Tryptophan 6 g per day, fish oil and
soy isoflavones.

Cognitive behavioral therapy (CBT) is consis-
tently reported to be an effective treatment for
women with PMDD (Hunter et al. 2002).

31.2.1.2.2 Pharmacological Treatment
Pharmacological treatment focuses on elimina-
tion of hormonal fluctuations with ovulation
suppression treatments or correcting the neu-
rotransmitter dysregulation with antidepressant
or anxiolytic medications.

YAZ, an oral contraceptive containing ethinyl
estradiol 20 pg and drospirenone 3 mg, adminis-
tered as 24 days of active pills followed by a
4-day hormone-free interval (24/4), has reported
superiority in reducing premenstrual emotional
and physical symptoms when compared with
placebo (Rapkin 2008). In 2006, YAZ received
United States Food and Drug Administration
(FDA) approval for the treatment of PMDD in
women desiring oral contraception.

Gonadotropin-releasing hormone (GnRH)
agonists suppress ovulation by downregulating
GnRH receptors in the hypothalamus. GnRH
agonists are administered parenterally (e.g., sub-
cutaneous monthly injections of goserelin, intra-
muscular monthly injections of leuprolide, daily
intranasal buserelin). GnRH agonists have been
reported to be superior to placebo in 8 of 10 pub-
lished randomized controlled trials in women
with PMS or PMDD (Backstrom et al. 2003).
They should be used only in patients who are
resistant to other forms of treatment as they
induce menopause and the side effects related to
it, including hot flashes, vaginal dryness, depres-
sion, headache, osteoporosis, and increased risk
for cardiovascular disease.

Oophorectomy and prolonged anovulation
from danazol, a gonadotropin inhibitor, are not
common treatments for PMDD, largely because
of the medical risk associated with prolonged
hypoestrogenic state, which leads to the same
long-term health issues as those arising from use
of GnRH agonists.
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For physical symptoms, nonsteroidal anti-
inflammatory drugs (NSAIDs) and diuretics,
especially spironolactone, have been found to be
helpful. For mood symptoms, selective serotonin
reuptake inhibitors (SSRIs) have been found to
be effective in multiple controlled trials
(Marjoribanks et al. 2013). The SSRI dosages
that are effective for PMDD are similar to or
slightly lower than the dosages recommended for
the treatment of major depressive disorder
(MDD). Continuous dosing and intermittent late
luteal phase dosing have both been shown to be
effective. With intermittent dosing the antide-
pressant is started approximately 14 days before
the onset of menses and continued until the onset
of menses or shortly thereafter. Benzodiazepines
can be effective for severe anxiety symptoms.

31.2.2 Perimenopause-Related
Affective lliness

The menopausal transition is often marked by
somatic symptoms (aches and pains, myalgia,
fatigue), physiologic symptoms (hot flashes and
nighttime awakenings, sleep disturbances, urogeni-
tal complaints), and psychological symptoms. The
most prevalent mood symptoms during this period
include irritability, tearfulness, anxiety, depressed/
labile mood, lack of motivation and energy, poor
concentration, and interrupted sleep.

The perimenopausal period is associated with
a higher vulnerability for depression with risk
rising from early to late perimenopause and
decreasing during postmenopause. Women with
past history of depressive disorder, premenstrual
syndrome, oral contraceptive-induced dysphoria
and depression associated with pregnancy and
postpartum have a higher risk of developing
depression during menopausal transition (Avis
et al. 1994; Stewart and Boydell 1993). The peri-
menopausal period is associated with a two- to
fourfold increased risk for the development of
new onset depression in women with no previ-
ous history of depression (Cohen et al. 2006;
Freeman et al. 2006; (Schmidt et al. 2004).
Depressive symptoms can recur in women with
bipolar disorder during this time (Khan et al. 2007).
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Also, risk of suicide in women increases from
age 45 to 64 (Usall et al. 2009).

Untreated depression during perimenopause is
associated with increased risk for medical illness
including heart disease and stroke in women
(Wassertheil-Smoller et al. 2004). Also, studies
have shown decreased bone density in these
women (Jacka et al. 2005, Eskandari et al. 2007).
Increased risk for fall combined with osteoporosis
results in higher rates of fracture and disability
(Silverman et al. 2007).

Hormonal transition to menopause coexists
with major stressors and social role changes in
midlife. This complex interplay of biological
and psychological factors increases vulnerabil-
ity to develop psychiatric syndromes in sus-
ceptible women. Risk factors for developing
depression during perimenopause include
demographic factors (Caucasian race and lower
educational level), psychiatric factors (history
of depression), psychosocial factors (empty
nest syndrome, changing roles, loss of parents
and partner, other stressful life events,
unhealthy lifestyle, negative attitudes regard-
ing aging/menopause), and menopausal factors
(vasomotor symptoms and other physical
symptoms, premenstrual syndrome, early natu-
ral menopause, menopausal transition>27
months, abrupt/surgical menopause).

During the years leading to menopause, the
estrogen level changes rapidly with decreasing lev-
els of estradiol production by the ovaries, declining
levels of androgens and increasing levels of pitu-
itary luteinizing hormone (LH) and follicle-stimu-
lating hormone (FSH). Ovarian hormones modulate
serotonin and noradrenaline neurotransmission.
It has been postulated that changes in these hor-
monally mediated neuromodulatory effects may
heighten the risk for mood disorders in women
with sensitivity to normal hormonal fluctuations
(for example during the premenstrual period, puer-
perium, and perimenopause).

31.2.2.1 Treatment

Routine screening of at-risk population followed
by careful assessment for depressive symptoms can
help identify the presence of MDD during meno-
pausal transition. Recognition of menopausal
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symptoms, with or without depression, is impor-
tant given their potential impact on quality of life.

Intervention for depressive symptoms during
perimenopause depends on the severity of symp-
toms. Mild depressive symptoms usually respond
to psycho-education/counseling, life style
changes including diet and exercise, minimizing
physical discomfort, optimizing general health
and improving social support. Cognitive behav-
ior therapy, supportive psychotherapy and refer-
ral to support groups can help women deal with
the associated psychosocial stressors.

Moderate to severe symptoms of depression
may require pharmacotherapy, and or hormone
replacement (Parry 2010).

31.2.2.1.1 Pharmacologic Treatment
Antidepressants: The serotonin reuptake inhibi-
tors (SSRIs) and serotonin and norepinephrine
reuptake inhibitors (SNRIs) have been found to
be effective to treat depressive symptoms as well
as the some of the physical symptoms like hot
flashes and are considered the first line treatment
for perimenopausal depression.

Hormone Replacement: Although antidepressant
medication is the mainstay of treatment, adjunc-
tive therapy, especially with estrogen replace-
ment, may be indicated in refractory cases, and
may speed the onset of antidepressant action
(Schneider et al. 1997; Rasgon et al. 2002).
Although some antidepressants improve vasomo-
tor symptoms, in general they are not as effective
as estrogen alone for relieving these symptoms.
Estrogen therapy has been shown to be effective
in improving mood and in alleviating hot flashes
in symptomatic peri- and postmenopausal women
but its use may be accompanied by increased risk
of stroke, cardiovascular events, breast cancer,
and pulmonary embolism. Certain subpopula-
tions of women might preferentially benefit from
hormonal interventions such as women with
other clinical indications for the use of estrogen
replacement therapy (ERT), or women with pre-
existing clinical conditions such as sexual dys-
function, which could get worse with the isolated
use of antidepressants. The active form of estro-
gen, 17-beta estradiol, crosses the blood—brain
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barrier and exerts potential beneficial effects on
mood, sleep, cognitive function, and vasomotor
symptoms.

31.3 Psychiatric Disorders during
Pregnancy

31.3.1 Vignette

A 32-year-old woman who was 22 weeks preg-
nant was admitted for fetal monitoring for twin
pregnancy complications. The patient had a his-
tory of bipolar disorder and borderline personal-
ity disorder and had been prescribed valproic
acid, quetiapine, clonazepam, and sertraline in
the past but discontinued all her medications
after she found out that she was 7 weeks preg-
nant. This was her seventh pregnancy and was
unplanned. She had a history of repeated suicide
attempts. During the psychiatric interview she
reported feeling overwhelmed, depressed, anx-
ious, crying easily, having insomnia, loss of
appetite, and occasional suicidal thoughts, but no
psychotic symptoms. When restarting her medi-
cations was discussed, the patient adamantly
refused to take any psychotropic medications.
She stated that she had been on psychotropic
drugs during her last pregnancy, and her now
2-year-old son from that pregnancy was recently
diagnosed with autism.

31.3.2 Introduction

The prevalence of mood disorder in women is
similar in pregnant and non-childbearing women.
The prevalence of major depression in pregnant
women ranges from 3.1 % to 4.9 % and that of
major or minor depressive episodes from 8.5 %
to 11 % (Gaynes et al. 2005). The incidence of
major or minor depression during pregnancy is
about 14.5 %, major depression being about
7.5 %. Many women are advised to stop taking
psychotropic medications during pregnancy or
before conception because of our limited knowl-
edge of their safety during pregnancy. Acute
affective or psychotic disorders during pregnancy
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can adversely affect the pregnancy, fetus, and the
family as a whole.

31.3.2.1 Negative Consequences

of Untreated Psychiatric

lliness
Maternal negative consequences: Maternal nega-
tive consequences of untreated psychiatric illness
during pregnancy include lack of self-care, poor
compliance with prenatal care (Zuckerman et al.
1989), lower than expected weight gain, use of
tobacco, alcohol, and illicit substances, increased
risk of being a victim of violence, deciding to
abort due to depression, and increased risk for
self-injurious behavior and suicide (although sui-
cide risk may be lower than in non-pregnant
women (Marzuk et al. 1997)).

Negative consequences on the family unit: Psychia-
tric illness in the pregnant mother can affect the
family as a whole causing interpersonal problems,
marital discord, disruption in the mother—child
interaction, and attachment problems.

Obstetric and neonatal complications: Untreated
psychiatric illness during pregnancy has been
reported to cause placental abruption, preeclamp-
sia, higher need for epidural anesthesia, higher
incidence of operative deliveries, preterm birth,
low birth weight, smaller head circumference,
lower Apgar score at birth, higher incidence of
neonatal intensive care unit (NICU) admissions,
and impairment in neonatal neurobehavioral
functioning such as irritability in newborn,
unconsolability, and excessive crying (Zuckerman
et al. 1990). The exact etiology for these compli-
cations is unclear. Itis hypothesized that increased
stress, depression, and anxiety during pregnancy
can result in increased maternal levels of cortisol
and catecholamines which pass through the pla-
centa and may adversely affect the placental
function. This may explain the increased inci-
dence of uterine irritability, preterm labor, and
low birth weight. Maternal anxiety in pregnancy
has shown to increase the uterine artery resis-
tance index (Teixeira et al. 1999).

Long-term effects: Childhood behavioral prob-
lems have been reported in infants of mothers
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with untreated psychiatric illness. Children
whose mothers experienced high levels of anxi-
ety in late pregnancy exhibited higher rates of
behavioral and emotional problems during early
childhood, which persisted through middle child-
hood, after controlling for obstetric risks,
psychosocial disadvantage, and postnatal anxiety
and depression (O’Connor et al. 2003). Poor
growth and increased risk for infection has been
reported in children exposed to maternal depres-
sion (Rahman et al. 2004). Elevated cortisol lev-
els, increased stress responsiveness, difficult
temperament, language and cognitive impair-
ment, impulsivity, aggressive behaviors, dyspho-
ria, sleep problems, attention-deficit disorder
have all been reported in children exposed to
maternal depression during pregnancy (Huot
et al. 2004).

Placental transmission of stress hormones to
the fetus from maternal depression could affect
fetal brain development which could explain the
increased behavioral/emotional problem in chil-
dren exposed to maternal depression and anxiety
during pregnancy.

31.3.3 Risk Factors
for the Emergence or
Exacerbation of Psychiatric
Disorders during Pregnancy

Personal and family history of affective illness,
discontinuation of maintenance psychotropic
medications during pregnancy, having anxiety,
younger age, living alone, multiple children,
marital discord, being exposed to domestic vio-
lence, recent adverse life events, inadequate psy-
chosocial support, lower socioeconomic status,
and unwanted pregnancy have been reported to
increase the emergence or exacerbation of psy-
chiatric illness during pregnancy.

31.3.4 Clinical Features of Psychiatric
Disorders during Pregnancy

There is a significant overlap between prepartum
and postpartum depression. Women with depres-
sion during pregnancy have an elevated risk of
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postpartum depression (Gotlib et al. 1989;
Koutra et al. 2014). Diagnostic criteria for
depressive disorders during pregnancy are simi-
lar to depression during other times in a wom-
an’s life. Anxiety is common during pregnancy
especially when comorbid with depression.
Diagnosis of depression during pregnancy can
be complicated by the significant overlap of the
neurovegetative symptoms of depression with
pregnancy, such as sleep disturbance, low energy,
appetite change, and decreased libido. The clini-
cal features that would help to make the diagno-
sis of depression include anhedonia, feelings of
guilt, hopelessness, and suicidal thoughts.
Suicidal behavior or a suicide attempt in women
with clinical depression during pregnancy is
found to be relatively lower compared to that in
non-pregnant women (Appleby 1991; Marzuk
et al. 1997). Women with a history of recurrent
major depression who are on maintenance anti-
depressant medication and who discontinue their
medication either before conception or during
pregnancy are at significantly high risk for
relapse (Cohen et al. 2004).

Pregnancy is now considered a time for an
increased risk for relapse of bipolar depressive
and manic episodes, especially following discon-
tinuation of mood stabilizing maintenance treat-
ment. The risk also increases sharply during the
postpartum period (2.9 times). Recurrence risk is
greater after rapid than after gradual discontinua-
tion of lithium and for patients with more prior
affective episodes (Viguera and Nonacs 2000).

Mild to moderate anxiety symptoms are com-
mon during pregnancy, but severe anxiety symp-
toms need prompt diagnosis and treatment, as
anxiety can have a deleterious effect on preg-
nancy and the fetus and increase the risk for post-
partum anxiety and depression (Heron et al.
2004). Similarly, women who discontinued treat-
ment for panic disorder and obsessive compul-
sive disorder are three times more likely to
relapse compared to those who maintained treat-
ment during pregnancy (Roy-Byrne et al. 1989).

Posttraumatic stress disorder (PTSD) has
been reported in women with traumatic birth
experience including prolonged labor, severe
pain during childbirth, and loss of control during
delivery. It can affect a woman’s decision on
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future pregnancy and her ability to breast-feed,
and impair parent—child bonding (Beck 2004)

Psychotic disorders during pregnancy are
associated with significant maternal and fetal
morbidity and mortality. A new onset of psychosis
during pregnancy requires systematic diagnostic
evaluation to rule out secondary causes of the
symptoms. It also increases the risk for postpar-
tum psychosis. Acute psychosis during preg-
nancy is both an obstetric and a psychiatric
emergency and needs prompt evaluation and
treatment to reduce the morbidity and mortality
associated with it.

31.3.5 Diagnosis and Treatment
of Psychiatric Disorders
during Pregnancy

Appropriate management of psychiatric disorder
during pregnancy should involve prompt diagno-
sis, treatment and collaboration between the
patient, family, obstetrician, and psychiatrist.
Discussion with the patient and family should
involve morbidity and mortality associated with
untreated psychiatric illness, the risks and bene-
fits of psychotropic medications including the
risk of discontinuation of psychotropic medica-
tion, and alternative treatments available. These
discussions should be initiated prior to concep-
tion in patients with a history of psychiatric ill-
ness and who are already on psychotropic
medications.

Clinicians face specific challenges in treating
pregnant women with psychiatric illness. All med-
ications readily cross the placenta. Physiologic
changes in a woman’s body during pregnancy can
alter the pharmacokinetics and pharmacodynam-
ics of drug treatment. It is common for women to
avoid or discontinue psychotropic agents either
before conception or during pregnancy. The
threshold for treating a psychiatric condition dur-
ing pregnancy with medication tends to be higher
compared to a non-psychiatric medical illness.
Treatment with psychotropic medications is usu-
ally reserved for psychiatric conditions that cause
severe impairment in maternal functioning.
Treatment should be individualized after a collab-
orative and ongoing discussion with the patient
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and her partner. Even if the decision is made to
discontinue treatment, patients should be followed
closely during pregnancy and in the postpartum
period for early detection of relapse and rapid
intervention, which may significantly reduce the
morbidity.

31.3.5.1 General Guidelines

for Treatment during

Pregnancy
The choice of treatment with psychotropic medi-
cation during pregnancy is based on the severity
of symptoms, patient’s level of functioning,
period of clinical stability with and without treat-
ment, past history of treatment discontinuation
and time to relapse, time to recovery with reintro-
duction of treatment, previous medication trials
and responses, risk and benefits of treatment, and
wishes of the patient.

Non-pharmacologic interventions such as
CBT and interpersonal therapy (IPT) have proven
efficacy for mild to moderate depression and
anxiety and should be considered as a first-line
treatment for these conditions whenever possible
(Spinelli 1997). Both IPT and CBT can also be
used to taper the dose of antidepressant or anti-
anxiety medications prior to conception to
decrease the risk of relapse.

None of the psychotropic medications are
Food and Drug Administration (FDA) approved
for use during pregnancy. General guidelines for
use of psychotropic medications during preg-
nancy include: (1) select the safest medication
with documented safety; (2) use the minimum
effective dosage; (3) avoid abrupt discontinua-
tion of medication; (4) simplify the medication
regimen and avoid polypharmacy; (5) if medica-
tions were discontinued during pregnancy, con-
sider restarting them postpartum, as this is the
period of high risk for relapse.

Risks associated with the use of psychotropic
medication during different stages of pregnancy
include:

1. pregnancy loss

2. teratogenicity with exposure in the first 12
weeks

3. adverse pregnancy and delivery outcomes

4. perinatal syndrome or neonatal toxicity
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5. long-term neurobehavioral sequelae in the
exposed infant including cognitive, emo-
tional, and behavioral problems
Antidepressants
Reported adverse outcomes with the use of

antidepressants during pregnancy (Chaudron

2013) are associated with:

1. Increased risk for pregnancy-induced hyper-
tension with or without preeclampsia with the
use of SSRI during late pregnancy (Toh et al.
2009; DeVera and Berard 2012).

2. Slight increase in the risk for spontaneous
abortion with the early pregnancy exposure to
antidepressants: 12.4 % (exposed) versus
8.7 % (unexposed) (Gentile 2008). In a more
recent meta-analysis (Ross et al. 2013), no
significant association between antidepressant
medication exposure during early pregnancy
and spontaneous abortion was found.

3. Structural malformation: In a recent meta-
analysis (Grigoriadis et al. 2013a), no associ-
ated risk of congenital malformation was
found with exposure to antidepressants during
early pregnancy. Conflicting association was
reported with first trimester exposure to par-
oxetine (FDA Category D) and increased risks
of cardiac malformations. Combination of an
SSRI and a benzodiazepine may increase the
risk for congenital heart defects.

4. Lower birth weight, small size for gestational
age, slower rates of head growth, preterm
birth, lower Apgar scores have been reported
with antidepressant exposure during preg-
nancy (Ross et al. 2013).

5. There is a significant association between
exposure to antidepressants during late preg-
nancy and overall occurrence of poor neonatal
adaptation syndrome (PNAS) which manifest
as irritability, jitteriness, poor muscle tone,
weak cry, respiratory distress, hypoglycemia,
temperature instability, low Apgar scores, and
seizures. Studies of third trimester exposure to
SSRIs and SNRIs have demonstrated such
effects (Zeskind and Stephens 2004). These
symptoms start within hours of delivery, but
generally require only supportive care and
fully abate within 1-2 weeks. Poor neonatal
adaptation may occur in 30 % of infants with
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exposure to SSRIs, with higher rates evi-
denced in premature infants (Grigoriadis et al.
2013b).

6. Persistent pulmonary hypertension (PPH) of
the newborn with exposure to SSRI after 20
weeks: Persistent pulmonary hypertension in
the newborn occurs when the pulmonary vas-
cular resistance fails to decrease after birth and
the ductus arteriosus remains open to ensure
circulation. Mortality ranges from 5 % to
10 %. Perinatal risk factors for persistent pul-
monary hypertension of the newborn include
meconium aspiration, maternal overweight,
smoking, diabetes, or use of nonsteroid anti-
inflammatory drugs during pregnancy. PPH
with exposure to SSRI was first reported in
2006 (Chambers et al. 2006). Since then stud-
ies have shown conflicting results on the
increased risk of PPH with later gestational
exposure to SSRI. A recent population based
cohort study from the health registers from five
Nordic countries involving 1.6 million births
found an absolute risk increase from 1.2/1,000
base rate to 3/1,000 in SSRI exposed new-
borns. It was a class effect with no difference
between the SSRIs (Kieler et al. 2012).

7. Long-term growth, IQ, and behavioral prob-
lems: Most studies show no association with
use of SSRIs or TCAs during pregnancy and
long-term neurobehavioral problems and IQ
in exposed children (Pederson et al. 2013;
Nulman and Rovet 2002; Nulman et al. 1997;
Nulman et al. 2012). There is a recent report
of twofold increased risk of autism spectrum
disorder associated with SSRI treatment
(Croen et al 2011) and subtle impairment in
motor development with fetal exposure to
antidepressants (Casper 2003).

31.3.5.2 APA and ACOG Guidelines

for Treating Depression

during Pregnancy (Yonkers

et al.2009)
Women thinking about getting pregnant. For
women on medication with mild or no symptoms
for 6 months or longer, it may be appropriate to
taper and discontinue medication before becom-
ing pregnant.
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Medication discontinuation may not be appro-
priate in women with a history of severe, recurrent
depression or who have psychosis, bipolar disor-
der, other psychiatric illness requiring medication,
or a history of suicide attempts. Women with sui-
cidal or acute psychotic symptoms should be
referred to a psychiatrist for aggressive treatment.

Pregnant women currently on medication for
depression: Psychiatrically stable women who
prefer to stay on medication may be able to do so
after consultation between their psychiatrist and
ob-gyn to discuss risks and benefits. Women who
would like to discontinue medication may
attempt medication tapering and discontinuation
if they are not experiencing symptoms, depend-
ing on their psychiatric history. Women with a
history of recurrent depression are at a high risk
of relapse if medication is discontinued. Women
with recurrent depression or who have symptoms
despite their medication may benefit from psy-
chotherapy to replace or augment medication.
Women with severe depression (with suicide
attempts, functional incapacitation, or weight
loss) should remain on medication. If a patient
refuses medication, alternative treatment and
monitoring should be in place, preferably before
discontinuation.

Pregnant and not currently on medication for
depression: Psychotherapy may be beneficial in
women who prefer to avoid antidepressant medi-
cation. For women who prefer taking medication,
risks and benefits of treatment choices should be
evaluated and discussed, including factors such
as stage of gestation, symptoms, history of
depression, and other conditions and circum-
stances (e.g., smoking, difficulty gaining weight).

All pregnant women: Regardless of circum-
stances, a woman with suicidal or psychotic
symptoms should immediately be hospitalized
and see a psychiatrist for treatment.

Benzodiazepines

Abrupt discontinuation of benzodiazepines
during pregnancy can result in rebound anxiety
symptoms and potentially serious withdrawal
symptoms. If the patient and clinician decide to
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stop a benzodiazepine during pregnancy, it has to

be gradually tapered over 2 weeks or more.

Adjunctive CBT could be helpful to prevent

relapse of symptoms. SSRIs and SNRIs should

be tried as first-line agents for treatment of anxi-
ety disorders, but patients may need augmenta-
tion with a benzodiazepine especially during the
first few weeks of treatment till the antidepres-
sant starts working.

Reported adverse outcomes with the use of
benzodiazepines during pregnancy include:

1. Teratogenic Effects: Initial reports suggested
that there may be an increased risk of cleft lip
and palate with the use of benzodiazepines
during first trimester. More recent studies and
meta-analysis suggest a very modest increase
in risk of oral cleft, 0.7 %, which represents a
tenfold increased risk in relation to general
population (Altshuler et al. 1996). All benzo-
diazepines are FDA Class D medications and
should be used only if the maternal benefit
outweighs the fetal risk. Currently, no system-
atic data are available on the reproductive
safety of non-benzodiazepine anxiolytic
agents, such as buspirone and hypnotic agents
like zolpidem and zaleplon. Therefore, these
medications are not recommended for use in
pregnancy.

2. Perinatal Toxicity: Maternal use of BZD and/
or benzodiazepine receptor agonists may
increase the risk for preterm birth and low
birth weight (Wikner et al. 2007). Late-
trimester use and exposure to benzodiazepine
during labor is associated with increased risk
for floppy baby syndrome or marked neonatal
withdrawal symptoms. Symptoms of floppy
baby syndrome can include mild sedation,
hypotonia, neonatal apnea, reluctance to suck,
low Apgar score, cyanosis, and temperature
dysregulation. Symptoms of neonatal with-
drawal include hypertonia, hyperreflexia, rest-
lessness, irritability, abnormal sleep patterns,
inconsolable crying, tremors or jerking of the
extremities, bradycardia, cyanosis, suckling
difficulties, apnea, risk of aspiration when fed,
diarrhea and vomiting, and growth retarda-
tion. This neonatal withdrawal can appear
within a few days to 3 weeks after birth and
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can last up to several months because of slow
neonatal metabolism. Infrequent use of ben-
zodiazepines does not seem to cause this
problem.

3. Long-term neurobehavioral effects: Data on
long-term neurobehavioral sequelae follow-
ing exposure to benzodiazepines in utero are
scant and reports are mixed. In one study
involving 550 children exposed to benzodiaz-
epines and followed up to 4 years of age, there
was no adverse effects on neurobehavioral
development and IQ (McElhatton 1994).

31.3.5.3 Management of Bipolar

Disorder during Pregnancy
It is challenging for clinicians to treat patients
with a history of bipolar disorder who plan to
conceive or who are pregnant. Because most
mood stabilizers and atypical antipsychotic drugs
have been categorized as FDA category C (human
fetal teratogenicity cannot be ruled out) or cate-
gory D (positive risk of human fetal teratogenic-
ity has been demonstrated). Relative risk
associated with the use these medications should
be weighed against potential benefits and the
likely morbidity and mortality associated with
untreated bipolar illness. Treatment should be
individualized with collaborative discussion with
the patient and her partner and making an
informed decision.
31.3.5.3.1 Mood Stabilizers
Lithium

Teratogenic Effect (Class D): (Gentile 2012) The
risk of major congenital anomalies in lithium-
exposed babies is about 4-12 % compared to
2—4 % in the general population. The use of lith-
ium during the first trimester is associated with
the risk of Ebstein anomaly, which is character-
ized by right ventricular hypoplasia and congeni-
tal downward displacement of the tricuspid valve
into the right ventricle. Initially, this risk was
thought to be approximately 400 times higher
than in the general population, but recent epide-
miologic data point to a risk of 4.45-7.6/1,000
live births. Report from the registry on 225 lith-
ium babies identified 25 cases of congenital
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anomalies (11.1 %) of which 18 babies (8 %) had
cardiovascular defects and six (2.7 %) had
Ebstein anomaly. Prenatal screening with high-
resolution ultrasound and fetal echocardiography
is recommended at around 16—18 weeks of gesta-
tion to screen for cardiac anomalies in the fetus
exposed to lithium.

Pregnancy and delivery outcome: Lithium use
during the second and third trimesters of preg-
nancy has been reported to cause polyhydram-
nios, premature delivery, thyroid abnormalities
including nontoxic goiter and hypothyroidism
and nephrogenic diabetes insipidus in the fetus.

Neonatal outcome: The lithium exposed newborn
can develop floppy baby syndrome, with leth-
argy, muscular hypotonia, impaired breathing,
and cyanosis. The higher the maternal lithium
level, the greater the fetal complications detected.

Long-term neurobehavioral effects: Limited data
are available on the neurobehavioral sequelae
from lithium exposure during pregnancy. Two
small studies (Van der Lugt et al. 2012; Schou
1976) showed normal growth, behavior and
development in lithium exposed children indicat-
ing that continuing lithium therapy during preg-
nancy does not pose significant risk to the
neurological, cognitive and behavioral develop-
ment of exposed children.

General guidelines for using lithium: To minimize
lithium-induced fetal complications, prescribe the
minimum effective dose, use sustained-release
lithium in divided doses to avoid peak concentra-
tions, avoid diuretics with lithium, discontinue use
of lithium 24 h before delivery and resume use
after delivery to prevent postpartum decompensa-
tion, and maintain intravenous hydration during
labor and delivery. Recent guidelines on the use of
lithium during pregnancy suggest gradual tapering
of lithium over a period of 2 weeks pre-pregnancy
in patients with mild and stable forms of bipolar
disorder. In patients with a moderate risk for
relapse, tapering, and discontinuing lithium during
embryogenesis can be tried. In patients with severe
form of illness with multiple episodes of affective
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instability or who relapse on medication discon-
tinuation, maintaining lithium throughout preg-
nancy is recommended, as the risk associated
with lithium teratogenicity is outweighed by the
risk associated with lithium discontinuation and
relapse (Cohen et al. 1994; Cohen 2007;
Armstrong 2008). Relapse of bipolar disorder
during pregnancy is potentially dangerous to
both mother and fetus, as it would require
aggressive treatment including hospitalization
and exposure to multiple psychotropic agents at
higher dosages.
Valproic Acid

Teratogenic risk (Class D). The incidence of
major congenital malformation is about 11 %.
The rates of neural tube defect range from 3 % to
5 %, which is more than 50 times above the base
rate of 0.05 % in the general population. This is
of particular concern because the formation of
the neural tube occurs during the first month of
pregnancy, even before the diagnosis of preg-
nancy is made. Thus, women in their reproduc-
tive years who are on valproate should have
reproductive counseling before deciding to get
pregnant. Other congenital anomalies associated
with exposure to valproate include craniofacial
abnormalities, cardiovascular malformation,
skeletal abnormalities, limb defects, genital
anomalies, and CNS structural abnormalities
including hydrocephalus. There is also an
increased risk for minor malformations with
exposure to valproate including rotated ears, flat
nasal bridge, fingernail hypoplasia, which tend to
disappear over time (Jager-Roman et al. 1986).
Specific risk factors for teratogenesis include
high maternal daily doses or serum concentra-
tions, low folate level, and exposure to multiple
anticonvulsants.

Perinatal toxicity: Perinatal toxicity reported
with valproate exposure include intrauterine
growth retardation, neonatal hypoglycemia,
coagulopathies, neonatal hepatotoxicity, and
hyperbilirubinemia and neonatal withdrawal syn-
drome, with irritability, jitteriness, hypertonia,
feeding difficulties, seizures, and vomiting
(Ebbesen et al. 2000; Thisted and Ebbesen 1993).
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Long-term neurobehavioral effects: Data collected
from the Neurodevelopmental Effects of
Antiepileptic Drugs (NEAD) study have shown
lower IQs and increased risk of marked intellectual
impairment among valproate-exposed children
evaluated at 6 years of age (Bromley et al. 2013).

The use of valproate in pregnancy is rela-
tively contraindicated, and pregnant women
with first trimester exposure to valproate should
have a high-resolution fetal sonogram and echo-
cardiogram performed at 16—18 weeks of gesta-
tion along with a serum a-fetoprotein level to
detect neural tube defects followed by amniocen-
tesis if necessary to detect spina bifida.
Supplementation with folic acid 4 mg daily is
recommended. Prophylactic vitamin K supple-
mentation 10-20 mg/day in the last month before
delivery as well as 1 mg IM vitamin K adminis-
tered to neonates is recommended because of
the potential for valproate-induced coagulopa-
thies. Lower doses of valproate (<1,000 mg/day)
with serum levels <70 pg/ml and divided doses
may reduce the risk of teratogenicity.

Carbamazepine (Class D)

Carbamazepine has been associated with about
0.5-1.0 % risk of spina bifida. The overall inci-
dence of congenital malformation is about 5.7 %.
Common teratogenic effects include microceph-
aly and other craniofacial defects, fingernail
hypoplasia, cardiac abnormalities, coagulopa-
thies, growth retardation, and possible develop-
mental delays (Jones et al. 1989). A higher
frequency of congenital anomalies is reported
when carbamazepine is administered with valpro-
ate. Carbamazepine is relatively contraindicated
during the first trimester of pregnancy.

Lamotrigine (Class C)

The risk of malformation with lamotrigine
monotherapy during the first trimester, based on
data from the lamotrigine pregnancy registry
established by the manufacturer, is about 2.5 %.
There have been recent reports of increased prev-
alence of cleft lip and/or cleft palate in infants
exposed to lamotrigine during the first trimester
of pregnancy.

Topiramate (Class D)

Data from the North American Antiepileptic
Drug Pregnancy registry and UK Epilepsy and
pregnancy registry show 4-5 % increased risk of
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major malformation in women exposed to topira-
mate, with a predominance of oral cleft (11times
higher).

31.3.5.3.2 Antipsychotics
First Generation Antipsychotics (FGA) and
Second Generation Antipsychotics (SGA)

Teratogenic risk: Antipsychotic medications are
classified as FDA class C medications and have
been associated with a small possible increase in
the risk for birth defects as a whole, with no sig-
nificant differences in malformation risk between
classes and/or single medications. There are
reports of increased risk of therapeutic abortions
(Mckenna et al. 2005).

Perinatal effects: The use of both SGAs and FGAs
during late pregnancy has been associated with
increased rates of perinatal complications includ-
ing low birth weight babies and extrapyramidal
symptoms in the newborn. There are several
reports of transient extrapyramidal side effects
(EPSs), including motor restlessness, tremors,
difficulty with oral feeding, hypertonicity, dys-
tonic movements, and parkinsonism in neonates
exposed to FGA in utero. But these symptoms are
short lived, and infants were noted to have normal
motor development. SGAs increase the risk for
metabolic syndrome and the complications associ-
ated with it. Quetiapine showed the lowest amount
of placental passage in a comparative study with
both FGAs (haloperidol) and SGAs (risperidone
and olanzapine) (Newport et al. 2007).

Reports on long-term neurobehavioral conse-
quences of exposure to antipsychotics are limited
and inconclusive.

Clozapine: Clozapine is FDA class B medication.
Reproductive studies in animals at doses approxi-
mately two to four times the human dose revealed
no harm to the fetus. In humans, information on
the safety of clozapine in human pregnancies has
been available since the early 1990s. Single cases
of major malformations, gestational metabolic
complications, poor pregnancy outcome, and peri-
natal adverse reactions associated with exposure to
clozapine during various stages of pregnancy have
been reported, though solely from case reports
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and/or small case series studies (Nguyen and
Lalonde 2003; Gentile 2010). The potential for
clozapine-induced agranulocytosis warrants moni-
toring of the white blood count (WBC) in exposed
newborns, although there have been no reports of
leukopenia or agranulocytosis in such infants.

31.3.5.4 Treatment of Psychosis during
Pregnancy

Independent of any safety considerations, treat-
ment of psychosis during pregnancy becomes a
psychiatric emergency because of the increased
risk for harm to mother and baby. Antipsychotics
are frequently administered to control the symp-
toms. Safety data on the use of FGAs are available
for last 40 years and should be preferably used to
treat new onset psychotic symptoms during preg-
nancy. If patients had been on certain antipsychot-
ics before pregnancy, it is preferable to continue
the same medication during pregnancy because
trying new medication during pregnancy can
result in exacerbation of symptoms.

31.3.5.5 Electroconvulsive Therapy
During Pregnancy

Electroconvulsive therapy (ECT) is a relatively
safe and effective treatment during pregnancy
when done in collaboration with a multidisci-
plinary team and taking steps to minimize poten-
tial risks. It is indicated for severe psychotic
depression and agitated mania with risk of impul-
sivity and self-harm.

A study that reviewed 300 case reports from
1942 to 1991 reported complications in 28 of the
300 cases that underwent ECT during pregnancy.
These complications included transient benign
fetal arrhythmias, mild vaginal bleeding, abdom-
inal pain, self-limited uterine contractions, pre-
mature labor, miscarriage, stillbirth and neonatal
death, neonatal respiratory distress, and terato-
genicity (Miller 1994). Transient hypertension
during seizures may increase the risk of abrup-
tion (Sherer 1991). Without proper preparation
there is an increased likelihood of pulmonary
aspiration from delayed gastric emptying during
pregnancy, aortocaval compression during later
stages of pregnancy, and fetal hypoxia from
respiratory alkalosis. Pregnancy may alter the
seizure threshold in unpredictable ways.
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Progesterone-driven hyperventilation with com-
pensatory alkalosis, electrolyte disturbances,
sleep disturbance, fatigue, and stress can lower
the seizure threshold.

Effects of Medications Used

in ECT

Muscle Relaxants: Succinylcholine, which is
used most commonly as a muscle relaxant during
ECT, in ordinary doses does not cross placenta in
detectable amounts.

31.3.5.5.1

Anticholinergic Agents: Atropine or glycopyrro-
late is administered before ECT to prevent
excessive vagal bradycardia and to decrease oro-
pharyngeal and tracheal secretions. Atropine and
to a lesser extent glycopyrrolate quickly cross the
placenta and can cause fetal tachycardia and
decreased heart rate variability. Glycopyrrolate,
because of its minimal effect on fetal heart rate, is
preferred during pregnancy. Also these drugs can
reduce lower esophageal sphincter tone, thus
increasing the risk of regurgitation and aspiration.

Barbiturates: Short-acting barbiturates in doses
administered during ECT have no known adverse
effect unique to pregnancy.

Preparation for ECT during pregnancy should
include a pelvic exam, discontinuation of nones-
sential anticholinergic medication, monitoring
for uterine contractions, intravenous hydration,
and administration of nonparticulate antacid.
During ECT, elevation of the pregnant woman’s
right hip, external fetal cardiac monitoring, intu-
bation (if beyond first trimester), and avoidance
of excessive hyperventilation are recommended.
Recheck for uterine contraction and vaginal
bleeding after ECT is administered. Informed
consent for ECT should include the patient’s
capacity to understand and rationally evaluate
risks and benefits to herself and the fetus.

31.4 Postpartum Psychiatric
Disorders

The postpartum period is a time of increased vul-
nerability to psychiatric illness in the life cycle of
women. About 85 % of women experience some
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kind of mood symptoms during this period, but in
most cases symptoms are transient and mild.
10-15 % of women experience more severe and
disabling symptoms, which, if unrecognized and
untreated, can place both the mother and the new-
born at risk, have a negative impact on the family
as a whole, and have been associated with long-
term effects on child development and well-being
(Murray 1992).

Postpartum affective illness is clinically
indistinguishable from affective illness occur-
ring at other times during a woman’s life. The
risk for postpartum psychiatric illness is high-
est during the first 3 months after delivery, but
the risk remains high during the first year after
delivery.

Postpartum psychiatric disorders include:
Postpartum blues: incidence 50-85 %
Postpartum depression: incidence 10-15 %
Postpartum psychosis: incidence 0.1-0.2 %

31.4.1 Postpartum Blues (PPB), also
called “Baby Blues”

This is a common benign, transitory, and self-
limited condition occurring during the first 10
days postpartum. It peaks between days 3 and 5.
Postpartum blues appear to be a specific affective
syndrome associated with childbirth. Symptoms
include rapidly fluctuating mood, tearfulness,
irritability, anxiety, somatic symptoms, and
sleeplessness. The central feature of postpartum
blues is the marked lability of mood with
increased emotional reactivity to stimuli, such as
crying or becoming irritable, profoundly joyful,
or sad, in response to stimuli that would normally
not provoke such intense reactions.

Relationship to Other Affective Illness: History
of depressive episodes, depression during preg-
nancy, premenstrual depression, family history
of depression can increase the risk for PPBs.
Women who experience severe postpartum
blues have three times greater likelihood of
developing postpartum depression (Henshaw
et al. 2004).
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31.4.1.1 Etiology

Psychosocial Factors: The role of demographic
variables, current stressors, obstetric complica-
tions, and social support in causing PPBs
appears to be minimal. It occurs across all
social classes and cultures even though the inci-
dence may vary. Psychosocial factors have been
shown to influence the intensity of blues
(M’Bailara et al. 2005)

Biologic Factors: The timing of symptoms coin-
cides with a period of dramatic drop in the hor-
monal level, which points to a physiological
cause for PPBs. The abrupt withdrawal of the
hormones estrogen and progesterone in the
immediate postpartum period may have a direct
or indirect effect via neurotransmitters in causing
the mood symptoms. It is the magnitude of drop
rather than the absolute levels that cause the
symptoms. One study found a greater drop in free
estriol levels in women who developed postpar-
tum blues compared to women who did not
(O’Hara et al. 1991). Mood symptoms may be
related to the large drop in the p-endorphin caus-
ing an endogenous opioid withdrawal state
(Brinsmead et al. 1985). There is evidence of
lower levels of free plasma tryptophan, a precur-
sor of serotonin, in the early postpartum period
that may trigger the blues in vulnerable women
(Bailara et al. 2005).

31.4.1.2 Treatment

No specific treatment is indicated as symptoms
are benign and resolve spontaneously. Support
and reassurance could help. It usually does not
affect the mother’s functional ability to care for
self and her newborn. If symptoms are severe or
prolonged over 2 weeks, blues may indicate the
onset of postpartum depression.

31.4.2 Postpartum Depression

The prevalence of postpartum depression (PPD)
is 10-15 %. DSM-5 diagnostic criteria for PPD
include symptoms of major depression lasting for
more than 2 weeks with peripartum onset.
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31.4.2.1 Risk Factors

Risk factors for PPD include low socioeconomic
status, financial stress, marital discord, inade-
quate social and spousal support (both emotional
and instrumental support), child care stress,
stressful life events during pregnancy or early
postpartum. Immigrant women who are cultur-
ally and physically separated from their support
system are at risk for postpartum depression
(Dennis et al. 2004). Other risk factors include
very young or older age, having twins, a history
of premenstrual dysphoric disorder, severe post-
partum blues, depressive symptoms during preg-
nancy, anxiety symptoms during pregnancy, a
personal history of mood disorder especially
bipolar disorder (risk of recurrence is 30-50 %),
a history of postpartum depression (rates of
recurrence are as high as 40 %) (Cooper and
Murray 1995), a family history of mood disorder,
history of recurrent episodes of depression, and
discontinuation of antidepressant medications
during pregnancy (Robertson et al. 2004).

31.4.2.2 Clinical Features

Onset of symptoms of PPD is insidious within
the first 3 months after delivery. Symptoms are
more pervasive and interfere with the mother’s
ability to care for self and her newborn. Symptoms
include depressed mood, irritability, tearfulness,
emotional lability, sleep disturbance, fatigue, loss
of appetite, poor concentration, feelings of inad-
equacy, guilt, lack of pleasure, lack of interest in
the baby, and ambivalent or negative feelings
toward the infant. Suicidal ideation is common
but suicide attempts are relatively infrequent in
women with nonpsychotic depression. Anxiety
symptoms are prominent and may present with
generalized anxiety disorder, panic disorder, or
hypochondriasis. Woman may experience intru-
sive obsessive ruminations involving the child,
often violent in nature, such as thoughts about
smothering the baby or dropping the baby down
the stairs. These thoughts are ego-dystonic and
very distressing, and women appear to go out of
their way to ensure their child’s safety. Reality
testing remains intact. Severity of depression
may decrease over time, but in 30 % of women
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symptoms could persist for as long as 2 years
with persistent psychosocial stress.

31.4.2.3 Etiologic Factors

Etiologic considerations of general depression
hold in addition to the biology and psychology of
the postpartum period.

31.4.2.3.1 Biologic Factors

During pregnancy, levels of estrogen, progester-
one, f-endorphin, human chorionic gonadotropin
(HCG), and cortisol rise steadily, peaking near
term. There is a rapid decline in the levels of
these hormones with the removal of the placenta.
Estrogen and progesterone levels drop 200-fold,
reaching pre-pregnancy levels by the fifth post-
partum day. Estrogen and progesterone are
known to influence neurotransmitter functions in
the brain. The sudden drop in hormones may
increase the risk of developing mood symptoms
in a subpopulation of women who are vulnerable
to changes in hormonal state.

7 % of women develop abnormal thyroid
function in the postpartum period, compared to
3—4 % in the general population. Approximately,
12 % of postpartum women have thyroid anti-
bodies, which may be due to a rebound immune
phenomenon after the sharp drop in the cortisol
levels after delivery. In one study 43 % of
antibody-positive women developed depressive
symptoms compared to 28 % of antibody-
negative women (Harris et al. 1992). Antibody-
positive women should be followed with thyroid
function testing beyond the postpartum period, as
many patients with anti-thyroid antibodies go on
to develop overt hypothyroidism within 4 years.
Diminished thyroid function may affect postpar-
tum mood through its association with dimin-
ished central serotonin activity.

31.4.2.3.2 Psychosocial Factors

Psychosocial variables appear to play a major
role in the etiology of postpartum depression.
Inadequate social support, marital discord, and
stressful life events during pregnancy and around
the time of delivery increase the likelihood of
postpartum depression (O’Hara 1986).
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31.4.2.3.3 Cultural Influences

Culture influences individual’s identity, expression
of symptoms, the nature of social support and
stressors, and the treatment relationship between
the patient and the clinicians. Different cultures
follow different rites of passage to parenthood,
which may include ceremonies, rituals, seclusion,
rest, solicitude, and return to the home of origin. A
major function of these rituals is to provide sup-
port during times of emotional and physical vul-
nerability. This lessens the likelihood of developing
depressive symptoms during the vulnerable period.
Migration, individuation, and separation from the
family of origin can reduce the social support and
increase the emotional burden on both partners in
the postpartum period. During assessment, clini-
cians should ask patients about cultural back-
ground, social support network, and traditional
antepartum and postpartum practices.

31.4.2.4 Consequences of Untreated
Postpartum Depression

Untreated postpartum depression can result in a

disturbed mother—infant relationship, future psy-

chiatric morbidity in the child (depression, conduct

disorder, lower 1Q), marital tension, vulnerability

to future depression, and suicide/homicide.

A disturbed mother—infant relationship as a
result of postpartum depression can result in both
short- and long-term consequences. Maternal
characteristics including emotional availability,
accepting attitude, and responsiveness and sensi-
tivity to the infant’s signals and needs are critical
during the first year of life. These characteristics
result in a secure mother—infant bonding that is
associated with a positive outcome in the child. If
the mother has postpartum depression, she may
have difficulty interacting with her infant, or she
may manifest a lack of interest, neglect, negativ-
ity toward the infant, and less sensitivity and
responsiveness to the infant’s needs. Infants of
mothers with PPD show decreased eye gaze dur-
ing feeding, less reciprocity and playfulness with
their mothers, limited engagement with the envi-
ronment, and more muted affective expressions
(Feldman et al. 2009).

Long-term effects on children of mothers with
postpartum psychiatric illness include behavioral
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problems, sleep disturbances, feeding problems,
and temper tantrums, which may persist over
time. Several studies have documented less opti-
mal cognitive development in offspring of moth-
ers with postpartum mood disorder, including lag
in developing the concept of object permanence
and developmental delays in intellectual func-
tioning. It can also cause social and interpersonal
functional impairment, including reduced quality
of interaction with their mothers, less sociability
with strangers, and insecure attachment patterns
(Edhborg et al. 2003; Cicchetti et al. 1998).
Exposure to maternal stress, especially postpar-
tum depression early in infancy, predisposes chil-
dren to increased hypothalamic-pituitary-adrenal
axis (HPA) function with an increase in cortisol
level during a period of concurrent stress. These
children were found to be at increased risk for
emotional and behavioral difficulties at the end of
the first grade in school (Essex et al. 2002).

31.4.2.5 Course and Prognosis

The duration of postpartum depression is vari-
able. Episodes are often short lived and may last
no more than 3 months. Women with a history of
recurrent major depressive disorder (MDD) and
with severe symptoms can have a more pro-
tracted course. Postpartum depression has a good
prognosis with early diagnosis and treatment.
There is a 40 % risk of recurrence with subse-
quent childbirth (Wisner et al. 2004a). There is
also risk of recurrence of episodes unrelated to
pregnancy and childbirth.

Exposure to maternal depression in the early
postpartum months may have an enduring influ-
ence on the child’s psychological development
and can cause emotional, behavioral, cognitive,
and interpersonal problems later in life.

31.4.2.6 Treatment of Postpartum
Depression

Primary Prevention: Primary prevention involves

identifying risk factors and taking measures to

prevent these factors from causing or contribut-

ing to postpartum depression. It includes:

1. Screening for antenatal depression, history of
postpartum depression, family history of
depression.
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2. Screening for other risk factors, such as age,
social support, financial status, negative life
events.

3. Screening for thyroid antibodies and thyroid
function.

Providing continuity of care, education, sup-
port groups, continuous early and late antenatal
care with additional focus on psychosocial issues,
and timely postnatal counseling can help reduce
the risk. Brief, group psychotherapy for pregnant,
socially disadvantaged women who have one or
more risk factors of depression, a single individ-
ual psychotherapy session shortly after birth for
women who had elevated depressive symptoms,
and extended home visits by nurses/midwifes to
vulnerable families have all been found to be
effective strategies for preventing postpartum
depression. Interpersonal therapy has proven
efficacious in the prevention of postpartum
depression, with focus on role transition, conflict
with other role interests, and maladaptive inter-
personal patterns (Dennis and Dowswell 2013).

For women with history of recurrent major
depression or postpartum depression or depres-
sion during pregnancy, prophylactic antidepres-
sant treatment has been found to reduce the
recurrence of postpartum major depression
(Wisner and Wheeler 1994; Wisner et al. 2004b).

Secondary Prevention: Secondary prevention
involves early diagnosis and treatment to mini-
mize the consequences of postpartum depression.
Most women do not report their symptoms to
health care providers, and less than one third of
women with PPD receive any type of interven-
tion. Screening all women for depression during
the postpartum period is advisable. The Edinburgh
Postnatal Depression Scale is a 10-item self-rated
questionnaire that has been used extensively for
detection of PPD (Cox et al. 1987) (see Appendix
at end of chapter). A score of 12 or more on this
scale or an affirmative answer on question 10
(presence of suicidal thoughts) raises concern
and indicates the need for more thorough evalua-
tion. It can be integrated in the follow-up obstet-
ric visit at 6 weeks and subsequent pediatric
well-baby visits, which can significantly improve
the detection of PPD (Chaudron et al. 2004).
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Mild to moderate postpartum depression can
be managed by psychological interventions like
interpersonal therapy, cognitive behavioral ther-
apy, self-help networks, peer and partner support,
and nondirective counseling. Other interventions,
such as relaxation/massage therapy, exercise, and
mother—infant relationship therapy, have also
been found to be helpful. Biologic interventions
are usually indicated for moderate to severe
depression including antidepressant medications,
hormone therapy, and ECT.

Interpersonal Therapy: Evidence supports the
effectiveness of interpersonal psychotherapy in
treating mild to moderate postpartum depres-
sion (O’Hara et al. 2000). It also improves social
adjustment in these patients and represents an
alternative to pharmacotherapy, particularly for
women who are breast-feeding. Interpersonal
therapy has been found to be effective in both
individual and group settings. It is time limited
and focuses on role transition, integrating a new
role with the established roles, exploring feel-
ings and ambivalence about these roles, assess-
ing satisfaction with relationships, defining
patient’s expectations of others, and renegotiat-
ing relationships.

Cognitive Behavioral Therapy: Cognitive behav-
ioral therapy in individual or group settings has
been shown to be effective in treating mild to
moderate postpartum depression (Appleby et al.
1997; Prendergast and Austin 2001). It is time
limited and focuses on negative thoughts, nega-
tive perceptions of self and infant, cognitive
restructuring, and behavioral modification.

Other Psychosocial Interventions: Companionship
and belonging to a support group have a protec-
tive effect on postpartum depression. Support
groups, peer and partner support (Dennis 2003),
telephone-based peer support, and nondirective or
supportive counseling administered by public
health nurses and social workers have all been
found to be effective in reducing the depressive
symptoms of PPD. Similarly, maternal/infant
massage therapy, exercise, infant sleep interven-
tions, and mother—infant therapy all hold promise
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in reducing the symptoms of postpartum depres-
sion (Craig and Howard 2009).

Pharmacotherapy: Pharmacotherapy is indicated
for moderate to severe depression. Antidepressant
medication, especially SSRIs and some SNRIs,
has been shown to be effective in treating post-
partum depression in randomized controlled and
open-label studies (Yonkers et al 2008; Misri
et al. 2004). Women with postpartum depression
may take longer to respond to treatment and may
require more antidepressant agents at the time of
response to treatment (Hendrick et al. 2000). The
use of psychotropic medications during breast-
feeding should be considered on an individual
basis, weighing the risks and benefits of nursing,
the risks associated with the exposure of the
infant to psychotropic medications and under-
standing the risks associated with untreated
maternal psychiatric illness on the mother, child
and family as a whole. General principles and
specific classes of drug use in lactating women
are discussed at the end of this section.

31.4.3 Postpartum (Puerperal)
Psychosis

Postpartum psychosis is a psychotic disorder
occurring after childbirth. It is primarily a bipolar
affective disorder or a variant of it. Evidence
from studies of women with a history of bipolar
disorder, longitudinal studies of women with
puerperal episodes of psychosis, and family stud-
ies supports a link between postpartum psychosis
and bipolar disorder (Chaudron and Pies 2003).

31.4.3.1 Epidemiology

One to two per 1,000 postpartum women are
affected. A constant incidence rate is reported
transculturally (Kumar 1994).

31.4.3.2 Risk Factors

Risk factors for postpartum psychosis include
primiparity (70-80 % of index cases occur after
first childbirth, 35 times more common in pri-
mipara), personal and family history of bipolar
disorder, women with history of postpartum
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psychosis, and women with a history of schizo-
phrenia. Perinatal mortality, obstetrical compli-
cations, and lack of partner or social support
can also increase the risk for postpartum psy-
chosis (Kendell et al. 1987; Nager et al. 2008;
Spinelli 2009)

31.4.3.3 Etiology

Transcultural prevalence and occurrence in pri-
mipara suggest that biologic factors play a major
role in the onset of postpartum psychosis. Family
history of affective illness suggests a genetic pre-
disposition for postpartum psychosis. Hormone
withdrawal in the postpartum state can lead to
dopamine receptor supersensitivity as estrogen
increases dopamine receptor binding. Sleep
deprivation in the postpartum period may trigger
manic and hypomanic states in vulnerable women
(Strouse et al. 1992; Sharma et al. 2004).

31.4.3.4 Clinical Presentation

Postpartum psychosis is the most severe form
of postpartum psychiatric illness. The presen-
tation of postpartum psychosis is often abrupt
and dramatic, with onset of symptoms during
the first 48-72 h after delivery. The majority of
women with postpartum psychosis develop
symptoms within the first 2 weeks postpartum.
Symptoms resemble those of a rapidly evolv-
ing mania or mixed state. The earliest signs are
restlessness, agitation, irritability, and insom-
nia. The symptoms are characterized by a mix-
ture of delirium, psychosis with confusion and
perplexity, emotional lability, delusions, and
hallucinations.

Postpartum psychotic depression presents
with depressed mood (worst in the morning),
tearfulness, significant psychomotor retardation,
sleep disturbances with early morning awaken-
ings, appetite disturbances, preoccupation with
feelings of guilt and worthless, delusions of the
infant being dead or defective, and even halluci-
nations commanding the mother to harm the
baby. In postpartum mania, the woman is excited,
euphoric, grandiose, irritable, hyperactive
requires little sleep and may have grandiose delu-
sions about her baby, such as having special pow-
ers or that the child is either Satan or God.
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Compared with episodes of nonpsychotic
depression, women with postpartum psychosis
who have thoughts of harming their infants are
more likely to act on them, as their reality testing
is impaired.

Differential diagnosis includes exacerbation
of primary psychiatric disorder, toxic, metabolic,
or neurologic causes, such as tumors, head
trauma, infection, cerebral embolism, seizures,
electrolyte disturbances, anoxia, vitamin defi-
ciencies, thyroiditis, and substance-induced psy-
chosis, including that caused by high doses of
prescription drugs or recreational drugs.

31.4.3.5 Prognosis

Rate of infanticide associated with untreated
postpartum psychosis is estimated to be as high
as 4 %. With adequate treatment 95 % women
improve within 2-3 months and have a good
functional outcome. A 23-year follow-up study
showed an increased risk of subsequent episodes
in 75 % of patients with an index puerperal epi-
sode, most of them unrelated to childbirth. The
risk of puerperal recurrence is as high as 30 %
(Robling et al. 2000). Medico-legal issues from
infanticide secondary to postpartum psychosis
can be complicated, as symptoms may remit by
the time patient goes for trial.

31.4.3.6 Treatment of Postpartum
Psychosis

Postpartum psychosis is a psychiatric emergency
and requires major intervention and in most cases
hospitalization. Both psychosocial and pharmaco-
logic interventions are necessary. In most cases
symptoms should be treated as an affective psycho-
sis. Acute treatment with a mood stabilizer in addi-
tion to antipsychotic medication is indicated.
Treatment with a mood stabilizer should extend
beyond the resolution of active symptoms to reduce
the risk of relapse. The infant’s clinical status should
be regularly monitored if the mother is breast-
feeding. A monotherapy regimen should be main-
tained if possible to minimize side effects and to
reduce delayed development from combination
treatment. See Lactation and Psychotropic
Medications at the end of the Postpartum Psychiatric
Disorders section for specific medications.

483

Electroconvulsive therapy is well tolerated
and can work more rapidly than medication in
patients with more severe postpartum depression
and postpartum psychosis.

In women with a history of postpartum psy-
chosis or bipolar disorder, prophylactic treatment
with lithium or other mood stabilizers instituted
either prior to delivery (at 36 weeks gestation) or
no later than the first 48 h postpartum is found to
significantly reduce the relapse rates as well as to
diminish the severity of illness (Cohen et al.
1995; Stewart 1988).

31.4.4 Lactation and Psychotropic
Medications

Lactation is a unique event during the postpartum
period. If the postpartum woman intends to
breast-feed, the amount of drug passing into the
breast milk becomes an important issue to con-
sider in selecting a psychotropic medication.

Most psychotropic medications pass into
breast milk in varying amounts, mostly through
the process of passive diffusion. Factors that
determine the amount of diffusion into breast
milk include maternal dosing and frequency, and
the drug’s protein binding, lipid solubility, degree
of ionization, and molecular weight. The less
protein bound, more lipid soluble and more
weakly alkaline the drug, the more likely it is to
diffuse into breast milk. The higher lipid content
of hind-milk makes it likely that the second half
of breast milk will have a higher concentration of
maternal medication than the first half.

Infant physiology that determines the bioavail-
ability of the drug includes absorption, metabo-
lism, and elimination of drugs. Infants have higher
gastric pH, which increases the absorption of
basic compounds. They have low serum protein,
which would increase the amount of free drug in
circulation. Full-term neonatal cytochrome P-450
activity is approximately one half of that found in
adults, decreasing the rate of degradation of the
medications. Hepatic enzyme immaturity is even
more pronounced in premature infants. The new-
born kidney is functionally immature, with a glo-
merular filtration rate (GFR) and tubular secretion
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about 20-30 % of adult function, which result in
decreased renal clearance. Medications elimi-
nated through the kidneys tend to accumulate in
the infant, causing toxic exposure over time. For
full-term infants the GFR seen in adults is
achieved between the second and fifth months of
life. The newborn blood—brain barrier is not fully
developed, and lipid soluble agents can be 10-30
times more concentrated in the cerebrospinal fluid
(CSF) than in the serum.

The milk to plasma (M/P) ratio is the ratio of
medication concentration in milk to the concen-
tration in maternal serum. Compounds that are
weakly protein bound, highly lipid soluble,
weakly alkaline, and small in molecular size have
a higher M/P ratio. Ratios greater than 1 indicate
higher milk level than serum level. The higher
the M/P ratio, the greater will be the infant’s
exposure to the medication. A clear correlation
between M/P ratio and clinical status has not
been established.

31.4.4.1 Treatment Guidelines during
Lactation

Before starting psychotropic medications:

1. Explain the potential risks and benefits, ide-
ally to both parents.

2. Refer for a pediatric evaluation to assess the
baby’s baseline behavior—sleep, feeding, and
alertness.

3. Collaborate with the pediatrician and provide
education regarding possible infant side effects
and interaction with other medications.

The choice of medication is affected by a num-
ber of factors, including diagnosis of psychiatric
illness, a past history of treatment response, the
side-effect profile of the medication, dosing flexi-
bility, and pharmacokinetic characteristics that
minimize accumulation of the medication in milk
and infant serum. Factors that minimize infant
exposure include minimum effective dose, short
acting agents, medications without active metabo-
lites, timing the breast-feeding for when the drug
levels in milk are lowest, formula supplementation
reducing infant exposure while retaining some
breast-feeding benefits, and monitoring infant
clinical status monthly to ensure general health
and normal pediatric development.
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31.4.4.2 Specific Drug Use during
Lactation

31.4.4.2.1 Antidepressants

SSRIs

From the available data, (Berle and Spigset
2011; Fitelson et al. 2011) SSRIs comprise a rela-
tively safe group of medications that can be used
during lactation for postpartum depression and
anxiety. Among the SSRIs, sertraline and parox-
etine have a uniformly low or non-detectable
infant serum level and a lack of reported adverse
effects, which makes them good choices for nurs-
ing mothers and are usually recommended as first
line agents. Paroxetine may have some disadvan-
tages. If the mother needs long-term treatment
and subsequently becomes pregnant again, parox-
etine is probably not the first choice due to the risk
of cardiac defects. Also, among SSRIs, paroxetine
has a higher risk for withdrawal symptoms if one
or a few doses are missed.

Fluoxetine has an active metabolite-
norfluoxetine, with a long half-life which may
result in accumulation of the drug in infant serum.
It is recommended that when possible, fluoxetine
and citalopram should be avoided or used with
caution due to the higher infant plasma levels than
for other drugs, with the possible risk of adverse
effects which are mostly subtle and unspecific and
reverse with the discontinuation of the drug.
Excessive crying, irritability, decreased feeding
and watery stools have been described in a few
cases for fluoxetine. For citalopram, hypotonia,
colic, decreased feeding and sleep difficulties
have been reported in single cases. However, if the
mother has been treated with fluoxetine or citalo-
pram previously and the treatment was effective,
or if the mother has used one of these drugs during
pregnancy, it could also be used in the postpartum
period. For venlafaxine, which also result in rela-
tively high infant serum level, no adverse events
have been reported. A single case of seizures has
been reported in a 6-month-old breast-fed infant
after 4 days of maternal bupropion treatment.
Also a single case report of necrotizing enteroco-
litis in a term infant exposed to escitalopram in
utero and in breast milk has been published.

No difference in the infant body weight has
been reported in several studies of SSRI exposure
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through breast milk compared to values from gen-
eral population (Hendrick et al. 2003). Long-term
neurobehavioral data on infant antidepressant
exposure through breast milk are lacking. No det-
rimental long-term effects have been reported in a
few studies for factors such as global intelligence
quotient, language, behavioral development and
neurological development. Little data exist for
drugs such as fluvoxamine, venlafaxine, dulox-
etine, bupropion, and mirtazapine, and these
should not be considered as first-line therapies,
but they can be used in special cases.

Routine breast milk and/or infant serum sam-
pling for drug concentration analysis is generally
not recommended. Clinical monitoring of the
infant is indicated if the infant is sick, premature,
or has a low body weight.

Tricyclics

The tricyclic antidepressants (TCAs) are use-
ful in the treatment of postpartum depression
when the SSRIs have failed, or when the woman
has shown a previous good response to these
medications. All TCAs are excreted into human
breast milk in low concentrations, and a wide
range of infant serum levels has been reported.
However, no adverse effects have been docu-
mented from exposure to amitriptyline, nortripty-
line, imipramine, desipramine or clomipramine.
Doxepin has an active metabolite with a long
half-life and has been reported to cause sedation
and respiratory depression in one nursing infant.

31.4.4.2.2 Benzodiazepines

Benzodiazepines are commonly used to treat anx-
iety and insomnia associated with depression and
as an adjunctive treatment for panic attacks, gen-
eralized anxiety and obsessive compulsive disor-
der and psychosis. Mild to moderate postpartum
anxiety could be managed with non-pharmacologic
interventions such as CBT, relaxation techniques,
and environmental stress reduction. For severe
anxiety symptoms benzodiazepines may be indi-
cated. Benzodiazepines should be used with cau-
tion in lactation because of the risk of sedation,
respiratory depression, and withdrawal symp-
toms. Low doses of medications with no active
metabolites like clonazepam, oxazepam, temaze-
pam, and lorazepam are preferred. However, the
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long half-life of clonazepam may predispose to
accumulation in the infant.

In a prospective study of 124 (Kelly et al.
2012) mothers who wused benzodiazepines,
mainly lorazepam, clonazepam and midazolam
while breast-feeding, central nervous system
depression including sleepiness, poor latching,
limpness or lack of response to stimuli was
reported in 2 infants (1.6 %).

31.4.4.2.3 Mood Stabilizers
Lithium

Lithium is secreted into breast milk and levels
achieved are nearly half of maternal serum lev-
els. The neonate may be more vulnerable to lith-
ium toxicity because the kidney is relatively
immature with decreased renal clearance and
high risk for dehydration. Adverse effects
reported with lithium include cyanosis, hypoto-
nia, heart murmur, T-wave changes, restlessness,
muscle twitches, lethargy and hypothermia. Mild
elevation in BUN/Cr and TSH was reported in
one study which returned to normal after breast-
feeding was discontinued. Long-term effects of
sustained lithium levels on the infant are not
known. The American Academy of Pediatrics
recommends that breast-feeding be undertaken
with caution by women undergoing lithium treat-
ment. In a breast-fed infant exposed to lithium,
serum concentrations should be monitored
(Yonkers et al. 2004; Viguera et al. 2007).

Anticonvulsants

(Chaudron and Jefferson 2000; Yoshida
et al. 1999)

Valproic acid

Valproic acid is considered compatible with
breast-feeding because of consistent low levels in
the breast milk. There is one report of thrombo-
cytopenia and anemia in an infant exposed to
mother on valproate. Recent reports on the neu-
rodevelopmental effects, from in utero exposure
to valproic acid, increase concern about the long-
term effects of valproic acid exposure from lacta-
tion on the infant brain. If a nursing mother is
taking valproic acid, it is important to monitor
maternal and infant serum drug levels and liver
function tests every 2 to 4 weeks, or more fre-
quently as indicated by the clinical situation.
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Carbamazepine

Carbamazepine is considered compatible with
breast-feeding because of low level detected in
breast milk. There are two case reports of tran-
sient direct hyperbilirubinemia and high concen-
trations of gamma-glutamyltransferase (GGT).
Infants in both cases were exposed to carbamaze-
pine during both pregnancy and through breast
milk therefore it is unclear as to whether the
adverse effects were the result of in-utero or
breast milk exposure. Infants exposed to carbam-
azepine should be monitored for possible hepatic
complications. Maternal and infant serum drug
levels and liver function tests should be moni-
tored every 2-4 weeks, or more frequently as
indicated by the clinical situation.

Lamotrigine

Lamotrigine is excreted in considerable quan-
tities (60 %) into human breast milk (Newport
et al. 2008; Ohman and Vitols 2000; Tomson
et al. 1997). Infant serum levels were approxi-
mately one-third of maternal levels. None of the
infants in these case reports displayed adverse
effects. However, lamotrigine has been linked to
severe life threatening rashes in children who are
treated directly with the drug, and there is a theo-
retical concern that infants exposed during
breast-feeding may also be at risk. Thus, infants
exposed to this medication should be observed
closely for side effects.

31.4.4.2.4 Antipsychotics
Among the typical antipsychotics haloperidol is
excreted in relatively high amounts in breast milk,
but also has been shown to have no adverse effects
ontheinfant(Whalley etal. 1981). Chlorpromazine
exposure has been associated with drowsiness and
lethargy in one infant (Wiles et al. 1978). In one
study of seven infants with exposure to chlor-
promazine through breast milk, there were no
adverse effects reported at 16-month and 5-year
follow-up evaluations. Another study showed that
infants exposed to haloperidol and chlorproma-
zine through breast milk exhibited developmental
delays at 12-18 months of age (Yoshida et al.
1998a). It is unclear if these delays were due to
medication exposure or other factors.

Among the atypical antipsychotics, case reports
on risperidone exposure found serum levels to be

B. Nair

low to undetectable (Ilett et al. 2004). No adverse
effects in any of the exposed infants were reported.
With olanzapine exposure, serum levels were low
to undetectable in the small number studied. Most
infants showed no adverse effects (Croke et al.
2002). In one infant exposed to olanzapine, there
was a report of cardiomegaly, jaundice, and seda-
tion. Case reports from quetiapine exposure, breast
milk levels were found to be low and there were no
reported adverse effects in the exposed infants (Lee
et al. 2004). One case report from Clozapine expo-
sure found relatively high accumulation in breast
milk (Barnas et al. 1994). Another report attributed
delayed speech acquisition to clozapine, after the
mother was treated with clozapine both prenatally
and during breast-feeding (Mendhekar 2007).
Although no cases have been reported of a granulo-
cytosis in nursing infants, it is a theoretical risk.

In a recent meta-analysis (Klinger et al. 2013)
of 4 prospective studies, 12 case series, 28 case
reports, and 1 pharmaceutical registry, infant out-
comes focused on long-term outcome from anti-
psychotic exposure from breast-feeding. Among
21 antipsychotic drugs used in clinical practice, 7
have no data at all regarding breast-feeding and 6
have data based only on few infant exposures.
Only few prospective studies assessing use of
haloperidol, chlorpromazine, and olanzapine
during breast-feeding were identified. Olanzapine
and quetiapine were categorized as acceptable
for breast-feeding. Chlorpromazine, haloperidol,
and risperidone were categorized as possible for
breast-feeding under medical supervision.
Breast-feeding cannot be currently recommended
for the following medications: aripiprazole, ase-
napine, clozapine, droperidol, fluphenazine, flu-
penthixol, iloperidone, lurasidone, paliperidone,
perphenazine, pimozide, trifluoperazine, thio-
thixene, and ziprasidone.

31.4.4.2.5 Hormonal Interventions
Progesterone use has not been supported by ran-
domized controlled studies. Some reports sug-
gest worsening of mood symptoms with synthetic
progesterone (Lawrie et al. 1998).

Postpartum estrogen treatment has shown
some beneficial effect. Transdermal patch of
17B-estradiol was found to be effective in one
double blind placebo-controlled trial (n=61)
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(Gregoire and Kumar 1996) and sublingual
17p-estradiol was found to be effective in one
open-label study (n=23) (Ahoka et al. 2001).
Effective dosing and the route of administration
include using a 200 pg transdermal patch, changed
twice weekly, or 1 mg sublingually four times a
day. Side effects include changes in breast milk
production, thromboembolic events, and endome-
trial hyperplasia. Efficacy and safety relative to
antidepressants have not been established.

31.4.4.2.6 Electroconvulsive Therapy

No randomized controlled trials exist on the use
of ECT in postpartum women. It has been advo-
cated by several researchers as an effective treat-
ment option. It is used more commonly in severe
drug-resistant psychotic depression. It also has a
positive advantage in breast-feeding mothers
who do not want to expose their infants to antide-
pressant medications.

31.4.4.3 Conclusion

The postpartum period increases vulnerability for
the development of major psychiatric illness in
some women. The consequences of untreated
postpartum depression and psychosis can be dev-
astating for the mother, the newborn, and other
family members. Screening for risk factors and
symptoms can be incorporated into the already
existing prenatal and postnatal clinic visits.
Instituting effective pharmacologic and non-
pharmacologic interventions may limit both
maternal and infant morbidity and mortality.

31.5 Special Topics
31.5.1 Hyperemesis Gravidarum

70-85 % of pregnant women develop nausea and
vomiting during early pregnancy. In 10 % of
these women symptoms may persist throughout
pregnancy. Hyperemesis gravidarum is a severe
form of nausea and vomiting seen in 0.3-2.3 %
of all pregnancies. The condition is defined as
uncontrolled vomiting requiring hospitalization
for severe dehydration, muscle wasting, electro-
lyte imbalance (hyponatremia, hypokalemia),
low serum urea, ketonuria, and weight loss of
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more than 5 % of body weight. The symptoms
usually peak at 9 weeks of gestation and subside
by approximately 20 weeks of gestation. Women
who experienced hyperemesis in their first preg-
nancy have a high risk for recurrence (Trogstad
et al. 2005). It can result in a negative pregnancy
outcome and can cause considerable distress and
disability to the pregnant woman and her family.

Multiple gestation, gestational trophoblastic
disease, triploidy, Down syndrome, and hydrops
fetalis have been associated with an increased
incidence of hyperemesis gravidarum. Multiple
medical conditions have been found to play a role
in causing or contributing to hyperemesis gravi-
darum, including gastrointestinal disorders, geni-
tourinary tract diseases, metabolic disorders,
neurologic disorders, pregnancy-related condi-
tions like acute fatty liver of pregnancy and pre-
eclampsia, and drug toxicity or intolerance
(Quinlan and Hill 2003; Philip 2003)

Negative maternal outcomes associated with
hyperemesis gravidarum include splenic avul-
sion, esophageal rupture, Mallory-Weiss tears,
pneumothorax, peripheral neuropathy, and pre-
eclampsia. If not appropriately treated, it may
even cause severe adverse effects, including
Wernicke encephalopathy, central pontine
myelinolysis, and even maternal death.

Negative fetal outcomes include fetal growth
retardation, small for gestational age, premature
birth, lower birth weight, and low Apgar scores.
There are also reports of congenital malforma-
tions such as undescended testes, hip dysplasia,
Down syndrome, and increased incidence of CNS
malformation. Untreated electrolyte disturbance,
malnutrition, and maternal weight loss may be the
cause for these congenital malformations.

Management of the nausea and vomiting of
pregnancy depends on the severity of symptoms
and can range from dietary modifications, acu-
pressure, hypnosis, vitamin supplements (pyri-
doxine), herbal remedies (ginger), and
antihistamines (doxylamine) to more aggressive
treatments including hospitalization, intravenous
fluids, antiemetics (metaclopromide, prometha-
zine, dimenhydrinate, ondansetron), steroids
(methylprednisolone), and total parenteral nutri-
tion (Wegrzyniak et al. 2012). There are case
reports of positive response to mirtazapine in IV
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fluids in treatment resistant cases of hyperemesis
gravidarum (Guclu et al. 2005; Leib et al. 2012).
Referral for psychiatric consultation is usually
made in cases of repeated hospitalization, multi-
ple medication failures, and presence of signifi-
cant psychosocial stressors. The role of the
psychiatric consultant involves evaluation of the
underlying psychosocial stressors, depression,
anxiety, or other psychiatric conditions that could
be contributing to or worsening the physical
symptoms. Appropriate management of the psy-
chiatric comorbidity with medications, weighing
the risks and benefits, facilitating support from the
staff, family, friends, and support network, and
working collaboratively with the treating primary
physician can help to alleviate the symptoms.

31.5.2 Fetal Demise

Miscarriage is the most common complication of
pregnancy. About one fifth of clinically con-
firmed pregnancies abort spontaneously. Most
women react to this unexpected loss with sorrow
and grief. Studies have shown that 22-44 % of
these women develop clinically significant levels
of depression and anxiety (Thapar and Thapar
1992). Risk for an episode of major depressive
disorder among miscarrying women in the 6
months following loss is about 10.9 % compared
with 4.3 % of community women (Neugebauer
et al. 1997). A majority of women have intense
feelings of grief, guilt, and anxiety immediately
following miscarriage, which wanes within 4-6
weeks, but some symptoms may persist for lon-
ger periods. Miscarriage may represent loss of a
pregnancy, a baby, a future child, loss of mother-
hood, loss of self-esteem, and doubts regarding
ability to reproduce. Some women feel responsi-
ble for the miscarriage, blame themselves for the
loss, and feel excessive guilt and shame.
Clinicians should be aware of the psychologi-
cal sequelae associated with miscarriage and
should provide support and follow-up, as well as
access to formal counseling when necessary.
Intervention should be focused on grief counsel-
ing, support to patients and families, and providing
them access to resources in the community.

B. Nair

Screening for depression and anxiety initially and
at follow-up visits using a general health ques-
tionnaire or the Edinburg Postnatal Depression
Scale could help with early diagnosis of major
psychiatric illness and prompt intervention (Lee
et al. 1997).

31.6 Role of Consultation Liaison
(CL) Psychiatrist in OB
& Gyn Setting

Prevalence of mental disorders in Ob/Gyn prac-
tice range from 20 % to 38 % for any psychiatric
or substance abuse disorder. Higher rates found
in clinics serving low income women. Only 23 %
of women diagnosed with depression are ade-
quately treated (Kelly et al. 2001). The CL
Psychiatrist can play a major role in consulting
and teaching medical students, residents, nurs-
ing, and other ancillary staff in recognizing and
screening for psychiatric disorders and also to
provide supportive care and education to this
patient population.

Consultations from the Ob & Gyn service are
frequently requested for blunted/flat/odd affect in
a pregnant or postpartum woman, lack of bond-
ing with the newborn, bizarre behaviors, depres-
sion, anxiety, psychosis, suicidal and homicidal
thoughts, suicide attempts, being a victim of
abuse or domestic violence, substance abuse, fre-
quent admissions for hyperemesis gravidarum,
fetal demise, history of psychiatric diagnosis and
psychiatric hospitalization, history of being on
psychotropic medications, safety of psychiatric
medications during pregnancy and postpartum,
involvement of child protective service, safety of
the newborn to be discharged with the mother,
chronic pain issues and legal/ethical issues
related to noncompliance with treatment and
capacity to make decisions. Because of the inten-
sity of psychosocial issues involved in these
cases collaboration and participation in family
meetings, interdisciplinary and ethics committee
meetings are sometimes indicated and can help to
collaborate care and provide appropriate interven-
tions in a timely manner. This can be a valuable
teaching and learning experience.
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31.7 Appendix: Postnatal
Depression Scale

Edinburgh Postnatal Depression Scale' (EPDS)

Postpartum depression is the most common complication of childbearing.? The 10-question Edinburgh
Postnatal Depression Scale (EPDS) is a valuable and efficient way of identifying patients at risk for "perinatal”
depression. The EPDS is easy to administer and has proven to be an effective screening tool.

Mothers who score above 13 are likely to be suffering from a depressive illness of varying severity. The EPDS
score should not override clinical judgment. A careful clinical assessment should be carried out to confirm the
diagnosis. The scale indicates how the mother has felt during the previous week. In doubtful cases it may
be useful to repeat the tool after 2 weeks. The scale will not detect mothers with anxiety neuroses, phobias or
personality disorders.

Women with postpartum depression need not feel alone. They may find useful information on the web sites of
the National Women's Health Information Center <www.4women.gov> and from groups such as Postpartum

Support International <www,chss.iup.edu/postpartum> and Depression after Delivery
<www.depressionafterdelivery.com>.

SCORING

QUESTIONS 1, 2, & 4 (without an *)
Are scored 0O, 1, 2 or 3 with top box scored as 0 and the bottom box scored as 3.

QUESTIONS 3, 5-10 (marked with an *)
Are reverse scored, with the top box scored as a 3 and the bottom box scored as 0.

Maximum score: 30
Possible Depression: 10 or greater
Always look at item 10 (suicidal thoughts)

Users may reproduce the scale without further permission, providing they respect copyright by quoting the
names of the authors, the title, and the source of the paper in all reproduced copies.

Instructions for using the Edinburgh Postnatal Depression Scale:

1. The mother is asked to check the response that comes closest to how she has been feeling
in the previous 7 days.

2. Allthe items must be completed.

3. Care should be taken to avoid the possibility of the mother discussing her answers with
others. (Answers come from the mother or pregnant woman.)

4. The mother should complete the scale herself, unless she has limited English or has difficulty
with reading.

'Source: Cox, J.L., Holden, J.M., and Sagovsky, R. 1987. Detection of postnatal depression: Development of the 10-item
Edinburgh Postnatal Depression Scale. British Journal of Psychiatry 150.782-786.

2Source: K. L. Wisner, B. L. Parry, C. M. Piontek, Postpartum Depression N Engl J Med vol. 347, No 3, July 18, 2002,
194-199
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