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Abstract Pregnancy and postpartum represent times of in-
creased vulnerability for women with bipolar disorder, yet this
condition remains under-diagnosed and under-treated. As
50 % of pregnancies are unplanned, the risks associated with
the illness and the potential risks associated with treatment
should be considered when a woman of reproductive age first
presents for evaluation. This article reviews the epidemiology
of perinatal bipolar disorder, screening recommendations, and
treatment with pharmacotherapy and electroconvulsive thera-
py (ECT). An overview of the data in pregnancy and lactation
is presented for lithium, lamotrigine, valproic acid, newer an-
tipsychotics, and ECT. General principles of management in-
clude close monitoring in pregnancy and postpartum, careful
adjustment of the treatment regimen to attenuate the risk of
relapse, and avoidance of valproic acid when possible.

Thoughtful consideration of these issues will minimize the
risks to the mother and baby.
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Introduction

Women with bipolar disorder are at high risk for relapse dur-
ing and after pregnancy [1–3]. Rapid symptom onset is com-
mon, and in the postpartum period especially, the illness may
be accompanied by psychotic features [4]. Postpartum psy-
chosis may be the first presentation of bipolar disorder [1].

Perinatal bipolar disorder is under-diagnosed, especially
when the patient presents with depression [5]. Perinatal epi-
sodes may be complicated by poor prenatal care, insomnia,
substance abuse, poor bonding with the baby during and after
pregnancy, inability to care for the infant, obsessions regard-
ing the baby, delusions, hallucinations, suicide, and infanti-
cide [1]. Although the suicide rate in pregnancy is lower than
in non-pregnant women, suicide is a leading cause of maternal
death in pregnancy and the first postpartum year [6].

Medication management during pregnancy and lactation is
complicated by concerns about teratogenicity (congenital
malformations), neonatal complications, neurobehavioral ter-
atogenicity (neurodevelopmental effects), and by changes in
drug metabolism across pregnancy and postpartum.
Electroconvulsive therapy (ECT) is another therapeutic option
for severely ill patients but does not replace pharmacotherapy.
The epidemiology of perinatal bipolar disorder, screening rec-
ommendations, and treatment with pharmacotherapy and ECT
will be reviewed.
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Epidemiology

In a retrospective study evaluating the risk of recurrence in
womenwho discontinued lithium during pregnancy compared
to a group of non-pregnant women who also discontinued
lithium, the rate of relapse during pregnancy was similar in
both groups (52 vs 58%) [7]. Postpartum, however, the risk of
recurrence was three times greater: 70 % as compared to 24 %
in the non-pregnant women who were off lithium for the same
amount of time. The majority of episodes were depressive or
dysphoric-mixed episodes. In the first prospective cohort
study examining the risk of recurrence in pregnant women
with bipolar disorder who were euthymic at conception, the
rate of relapse was 85.5 % among those who discontinued
their mood stabilizer [3]. The majority of episodes occurred
in the first trimester, with major depression and mixed epi-
sodes accounting for 74.1 % of all episodes. Thirty-seven
percent of women who remained on their medication also
relapsed during pregnancy, highlighting the need for close
monitoring to attenuate the risk. In addition to the discontinu-
ation of medication, risk factors for relapse include severity of
illness and previous postpartum episodes [3, 7].

Bipolar disorder is a major risk factor for postpartum psy-
chosis. Others include a family history of postpartum psycho-
sis, primiparity, and sleep deprivation [1]. The estimated inci-
dence of postpartum psychosis is 1 to 2/1000 births.
Autoimmune encephalitis was recently identified in a small
group of women with postpartum psychosis [8]. Although
rare, it may be considered part of the differential diagnosis in
a patient with no prior history of psychiatric disorders or risk
factors for psychosis.

Screening for Perinatal Bipolar Disorder

Screening for perinatal depression with instruments including
the Edinburgh Postnatal Depression Scale (EPDS) may lead to
an incorrect diagnosis of unipolar depression if screening for
bipolar disorder is not also conducted [9]. The most common
presentation of women with bipolar disorder during the peri-
natal period is a depressive episode [10]. The Mood Disorder
Questionnaire (MDQ) has been the most widely studied
screening tool for bipolar disorder [10, 11]. It has been vali-
dated for use in the postpartum period, but has not yet been
validated during pregnancy [11]. 21.4 % of the patients who
screened positive for depressive symptoms on the EPDS also
screened positive for bipolar disorder on the MDQ [9].

Universal screening for bipolar disorder in pregnancy has
been recommended by the Canadian Network for Mood and
Anxiety Treatments (CANMAT) but is not yet recommended
by the American College of Obstetricians and Gynecologists
[12]. We recommend screening for women who screen posi-
tive for depression, who have a history of depression,

hypomania, psychosis, anxiety disorders, or substance abuse,
or who have a family history of bipolar disorder. If antidepres-
sants are being considered, it is essential to screen for bipolar
disorder. As mood instability during pregnancy is the biggest
predictor of postpartum episodes, it is prudent to screen pa-
tients when they first present for care [5]. If there is a concern
that the patient is suicidal, homicidal, or psychotic, the patient
should be referred for immediate evaluation.

Treatment

Pharmacotherapy

The decision to use pharmacotherapy in pregnant or lactating
women is predicated on the risks of untreated illness. One
consideration is whether the treatment increases the risks of
t e r a t o g e n i c i t y , p e r i n a t a l c om p l i c a t i o n s , o r
neurodevelopmental abnormalities. According to the March
of Dimes, the background rate of birth defects seen in the
USA is 3–5 % [13]. As an example of the risks of untreated
illness, a study from the SwedishMedical Birth Register using
prescription databases reported that pregnant women with bi-
polar disorder, whether or not they tookmood stabilizers, were
more likely to be overweight or obese, to smoke, and to use
alcohol and illicit drugs compared to women without bipolar
disorder [14]. Rates of induction of labor, instrumental deliv-
ery, cesarean section, and late preterm birth were also higher in
the groups with bipolar disorder.

Double-blind placebo controlled prospective studies with
long-term follow-up to assess the safety of a given medication
in pregnancy and lactation are not available. While case series
are useful for generating hypotheses, they are not representa-
tive of the entire population of exposed individuals and lack a
denominator for the estimation of possible risk. The prospec-
tive and retrospective studies available each have disadvan-
tages depending on study design: participation bias, diagnos-
tic bias, recall bias, detection bias, or incomplete ascertain-
ment of outcomes. Few studies include validation of fetal
exposure, although misclassification of exposure tends to bias
the results towards the null. Most studies do not adequately
control for confounding by indication, namely the effect of
illness itself and comorbid conditions (such as alcohol and
drug abuse) on the outcomes of interest, independent of med-
ication exposure [14]. Studies may not control for other med-
ication exposures or maternal factors including body mass
index or mode of delivery. Studies that combine different
medications are less informative than those on individual
drugs.

General Principles of Management

At each visit, we recommend documenting the patient’s last
menstrual period and method of contraception. Make
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treatment choices with the anticipation that the patient will
become pregnant. Hold an informed consent discussion as
soon as it is clinically feasible. Involve the partner if clinically
appropriate. Carefully document the history and treatment rec-
ommendations. Monitor the patient closely, adjusting medica-
tion doses across pregnancy and postpartum to maintain a
therapeutic level and avoid toxicity. Advise the patient to
avoid sleep deprivation. Address psychosocial stressors. If
the patient is stable and chooses to breastfeed, we recommend
that someone else feed the baby at night to minimize the risk
of relapse associated with postpartum insomnia.

Lithium, valproic acid, and lamotrigine have been used
extensively for the treatment of bipolar disorder. Newer anti-
psychotics such as olanzapine and quetiapine are also used as
mood stabilizers. We will present an overview of the data on
these medications in pregnancy and lactation. Carbamazepine
and older antipsychotics will not be discussed, nor will ben-
zodiazepines though they are frequently necessary as adjuncts
to the primary mood stabilizers.

Lithium

Congenital Malformations

The efficacy of lithium in pregnancy and postpartum has
been well established [15]. Lithium freely crosses the pla-
centa and equilibrates between maternal and cord serum
[16]. An association between lithium exposure and
Ebstein’s anomaly was first reported in 1974 [17]. An anal-
ysis of the published data in 1994 estimated the risk to be 1
to 2/1000 live births compared to the background rate of 1/
20,000 live births [18]. No causal relationship has been
established. A recent prospective observational study from
the Israeli Teratology Information Service reported on the
outcome of 183 pregnancies with first trimester lithium
exposure, 72 disease-matched controls who were untreated
or taking other psychotropics, and an additional control
group of 748 pregnancies with exposures considered to
be non-teratogenic [19••]. First trimester lithium exposure
was not associated with an increased risk of cardiovascular
anomalies compared with the non-teratogenic exposure
control group when anomalies that spontaneously resolved
were excluded. High-resolution ultrasound and fetal echo-
cardiography are recommended at 16–18 weeks based on
the possibility that lithium therapy increases risk of heart
defects [18].

Perinatal Complications

Lithium-associated perinatal complications have been re-
ported, usually consisting of sedation. There are also re-
ports of a Bfloppy infant syndrome^ characterized by poor
tone and cyanosis [15]. These effects may be dose related;

one small prospective study reported an increased risk of
neonatal neurologic and respiratory problems with infant
serum levels higher than 0.64 mEq/L [16]. Cases of neo-
natal hyperbilirubinemia, cardiac rhythm disturbances, hy-
pothyroidism, and diabetes insipidus have been reported
[16, 20]. In some cases, the maternal and/or neonatal serum
lithium levels were above the therapeutic level, although
complications have also been reported in the presence of
relatively low infant serum levels. No cases of infant death
have been reported in association with late pregnancy lith-
ium exposure. Exposed newborns should be carefully
monitored for potential complications, especially during
the first 48 h.

Neurodevelopmental Effects

There is a paucity of data on the long-term effects of lithium
on neurodevelopment, and it is often difficult to control for the
effects of maternal mental illness. An observational retrospec-
tive cohort study of 15 children exposed to lithium in utero
found that growth, behavior, and general development were
normal when the children were evaluated at ages 3–15 years
[21•]. Cognitive tests were also normal. Although most chil-
dren had lower scores on the performance IQ subtest, this did
not reach statistical significance. One child had signs of minor
neurological dysfunction. Ten of the 30 children in the original
cohort reportedly showed signs of neonatal toxicity, including
respiratory symptoms, nausea and vomiting, hypoglycemia,
hypotonia, and hyperbilirubinemia.

Therapeutic Drug Monitoring in Pregnancy and Postpartum

Maternal serum levels should be maintained in the therapeutic
range during pregnancy. After establishing a pre-pregnancy
baseline, we recommend checking levels monthly during
pregnancy, unless clinically indicated to do so more often, as
in women at high risk for dehydration, such as those with
hyperemesis gravidarum [22••]. Lithium dose usually needs
to be increased over the course of pregnancy, and we recom-
mend that levels be checked weekly in the last month, both
because of increased clearance rates and because of the poten-
tial for lithium toxicity in the presence of complications such
as pre-eclampsia. A maternal lithium level should be checked
upon presentation for delivery, and care should be taken to
ensure adequate hydration. Non-steroidal anti-inflammatory
and other nephrotoxic drugs should be avoided. As clearance
decreases and fluid volume contracts following delivery, the
lithium dose should be reduced immediately by 30–50 %.
Lithium levels should be checked 24 h after delivery and after
each dose adjustment [22••]. Discontinuation of lithium prior
to or during delivery is not recommended in patients with
therapeutic lithium levels [23].
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Lactation

In a case series of 10 infants, maternal serum, milk, and infant
serum levels were measured between 1 and 52 weeks postpar-
tum [24]. The breast milk levels were about one half of the
maternal serum levels, and the infant serum levels were then
about one fourth of the maternal levels. Although all infants
had normal TSH, BUN, and creatinine levels at birth, 1 infant
developed an elevated TSH, 2 developed elevated BUN, and 1
an elevated creatinine. These changes resolved with cessation
of nursing. In contrast, there is a case report of transient ele-
vation of TSH which resolved while the infant continued to
breastfeed on lithium [25]. In another case series, four infants
who had been exposed to lithium throughout pregnancy and
then breastfeeding (with or without other psychotropics) were
found to have serum lithium levels that were only 10–17 % of
maternal levels [26]. One of the four infants had fine and gross
motor delays, but a second child born from the same mother,
with the same exposures, had no developmental delays. We
recommend monitoring the breastfed infants’ lithium level,
TSH, and renal function periodically.

Anticonvulsants

Valproic Acid

Congenital Malformations

Valproic acid has been associated with increased rates of con-
genital malformations and neurodevelopmental delays, partic-
ularly in comparison to other anticonvulsants. The majority of
studies have been conducted in women with epilepsy.
Valproic acid use during the first trimester has been associated
with a 0.6 to 2 % incidence of neural tube defects, primarily
lumbar meningomyelocele, and an increased rate of total con-
genital malformations [27, 28]. As an example, the rate of
major malformations reported by the UK Epilepsy In
Pregnancy Register was 6.2 % (based on 715 exposed preg-
nancies and 44 children with major malformations) [29]. The
Neurodevelopmental Effects of Antiepileptic Drugs Study,
which was conducted in the USA and the UK, reported a rate
of 17.7 % based on 69 infants [30]. The North American
Antiepileptic Drug (AED) Pregnancy Registry reported on
the outcome of pregnancies enrolled between 1997 and 2011
[31]. The prevalence of malformations following first trimes-
ter exposure to valproate monotherapy was 9.3 % (N=323),
and the relative risk of malformations was 9.0 (95 % confi-
dence interval 3.4–23.3) compared to an unexposed control
group. Ninety-two percent of the women were taking anticon-
vulsants for epilepsy, 6 % for bipolar disorder, and 2 % for
other conditions. Registry data are limited by the inability to
include all exposed pregnancies. In comparison to

lamotrigine-exposed pregnancies, the rate of malformations
increased with increasing doses of valproate, and there was
no threshold below which the rate was not increased. Other
studies have also reported a positive dose-response relation-
ship [29, 32–34]. A fetal valproate syndrome has been de-
scribed and may include facial clefts, cardiac defects, limb
defects, hypospadias, and abnormal facial features including
a depressed nasal bridge, small nose, flat and long philtrum, a
thin upper lip, and abnormal ears [35].

Neurodevelopmental Effects

Neurodevelopmental teratogenicity has been reported with
exposure to valproic acid during pregnancy. A Danish study
found that children whose mothers had filled a prescription for
valproic acid during pregnancy were more likely to develop
autism or an autism spectrum disorder than children whose
mothers did not [36•]. For autism, the adjusted hazard ratio
was 5.2 (95 % confidence interval 2.7–10) and for autism
spectrum disorder, the adjusted hazard ratio was 2.9 (95 %
confidence interval 1.7–4.9). Neither the timing of the expo-
sure nor the dose affected the results. These results were also
adjusted for parental psychiatric disorder (using registry-based
diagnostic codes) and other potential confounds.

The FDA issued a warning in 2009 that valproic acid
should be avoided in women of childbearing potential for
non-life-threatening conditions including migraines and stated
that Bvalproic acid should be used in pregnancy for epilepsy or
bipolar disorder only when other treatments are not effective
or not acceptable^ [37]. The warning further advised that
women should use an adequate method of contraception while
taking valproic acid and encouraged women to enroll in the
North American AED Pregnancy Registry if they became
pregnant on valproic acid.

If valproic acid must be used in a woman of childbearing
potential, we recommend documentation of the patient’s his-
tory including response to prior medication trials, family his-
tory of response to medications when available, and the clin-
ical presentation that justifies the use of this medication.

Lamotrigine

Congenital Malformations

Lamotrigine is an anticonvulsant approved for the treatment of
bipolar depression and for maintenance therapy of bipolar
disorder. The North American AED Drug Registry reported
an increased risk for oral clefts (risk 4.5/1000, 95 % CI 2.0–
8.8) [31] but other registries and studies have not replicated
this finding. A European population-based case control study,
which included 19 registries that surveyed 3.9 million births,
reported a rate of isolated orofacial clefts with lamotrigine
monotherapy of 0.47/1000 and an adjusted odds ratio of
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0.67 compared to unexposed controls (95 % CI 0.10–2.34)
[38]. The rate of total malformations has also been reported
to be comparable to unexposed controls [31, 38, 39]. In a
prospective study from the UK Epilepsy and Pregnancy
Register, the rate of congenital malformations following
lamotrigine monotherapy was 2.3 % (95 % CI 1.8–3.1 %),
while the rate with valproic acid was three times higher [40].
No dose-response relationship was observed in this most re-
cent report in contrast to previous reports from the Register.

Perinatal Complications and Pregnancy Outcomes

A study from the Norwegian Medical Birth Registry found no
increased risk for fetal growth restriction in terms of head
circumference or weight [41].

Neurodevelopmental Effects

The Neurodevelopmental Effects of Antiepileptic Drugs
Study (NEAD) reported that children exposed to lamotrigine
monotherapy had higher IQ and memory skills, verbal skills,
and non-verbal skills at age 6 years in comparison to those
exposed to valproic acid [42]. The average IQ was 108 (95 %
CI 105–111, N=73) for the lamotrigine group, and there was
no dose-response relationship for lamotrigine, in contrast to
valproic acid. Likewise, there were no significant differences
in the need for educational intervention or in full scale IQ
scores between 6-year olds exposed to lamotrigine monother-
apy in utero and the offspring of an unexposed control group
whose mothers did not have epilepsy [43]. No increased risk
for neurodevelopmental disorders at age 6 years was found in
a group of children exposed to lamotrigine monotherapy com-
pared to the unexposed offspring of a control group of women
without epilepsy [44]. Some of the subjects in the two latter
studies were included in the NEAD study. In the Norwegian
Mother and Child Cohort Study (MoBa), maternal ratings for
sentence skills and autistic traits at 36 months for children
exposed to lamotrigine monotherapy (N=44) were worse than
those of an unexposed control group [45]. Clinician ratings
were not performed.

Placental Passage

A recent case series of six women treated with lamotrigine
monotherapy or polytherapy for epilepsy and followed pro-
spectively during pregnancy and delivery reported a poor cor-
relation between lamotrigine dose and maternal serum levels,
but a strong correlation between maternal serum levels, amni-
otic fluid levels, and cord serum levels [46•]. The ratio of cord
serum tomaternal serum ranged from 0.48 to 1.27 (mean 0.81,
standard deviation 0.28), consistent with the results of an ear-
lier study of 45 mother-infant pairs [47]. We have no data on
the transfer of lamotrigine during the first trimester when there

is little if any maternal blood flow to the placenta. These
findings are relevant to the second and third trimester expo-
sure only.

Therapeutic Drug Monitoring in Pregnancy and Postpartum

Rising estrogen levels during pregnancy are associated with
increased glucuronidation resulting in a progressive increase
in lamotrigine clearance. On average, a 250 % dose increase is
needed to sustain therapeutic drug levels across pregnancy for
women with epilepsy [48]. Within days of delivery,
lamotrigine clearance diminishes, and plasma levels increase.
Levels continue to increase throughout the first 2 to 3 postpar-
tum weeks necessitating dose reduction to avoid toxicity
[22••]. The American Academy of Neurology recommends
monitoring of lamotrigine levels during pregnancy for women
with epilepsy [49]. Lamotrigine dosing for bipolar disorder is
usually guided by clinical response rather than serum levels.
We recommend obtaining a preconception lamotrigine level to
use as a guide for prophylactically increasing the dose during
pregnancy [22••, 50]. If such a level is not available, clinicians
should closely monitor clinical response and maintain a low
threshold for increasing the lamotrigine dose [22••]. Some
experts suggest that the level should be checked monthly
[51]. We recommend tapering to the preconception dose over
the first 2 weeks after delivery. However, if the pre-pregnancy
dosewas sub-therapeutic, we also recommend considering not
lowering the dose by as much postpartum.

Lactation

The plasma lamotrigine level in breastfed infants has been
reported to be as high as 18–50 % of the maternal levels
(median 30 %) though no adverse events were reported [52,
53]. There are no reports of Stevens Johnson syndrome in
babies exposed in utero or during lactation. There are several
case reports of transient rashes during breastfeeding that re-
solved without discontinuing exposure to lamotrigine [54]. A
report from the NorwegianMoBa study found no impact from
breastfeeding during the first year on development at age
3 years [55]. A report from the NEAD Study showed no effect
of exposure during breastfeeding on IQ at ages 3 and 6 years
[56, 57]. An expert review concluded that the rate of adverse
events during lactation was low, and that breastfeeding should
be supported [58].

Lamotrigine and Oral Contraceptives

Data from both epilepsy patients and healthy control subjects
indicate that oral contraceptives can increase the metabolism
of lamotrigine, resulting in lower blood levels and decreased
efficacy [59–61]. Conversely, stopping oral contraceptives
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may lead to supra-therapeutic levels of lamotrigine with an
attendant increase in side effects.

Folic Acid Supplementation

Given the high rate of unplanned pregnancies, supplementa-
tion with folic acid 4 mg/day is recommended for all women
taking anticonvulsants whether or not they plan to become
pregnant [18].

Antipsychotics

Newer antipsychotics including olanzapine, risperidone,
quetiapine, aripiprazole, ziprasidone, lurasidone, and cloza-
pine are increasingly used for the treatment of bipolar disorder.
Most studies report combined data rather than presenting
drug-specific information. Only one study attempted to con-
trol for confounding by indication [62].

Congenital Malformations

Data on pregnancy outcome after exposure to a combined
group of newer antipsychotic drugs are available, although
these data are not informative about possible effects of the
individual medications. A prospective study from Canada
evaluating newer antipsychotics in pregnancy was published
in 2005 [63]. The study included the outcomes of 151 preg-
nancies exposed in the first trimester to olanzapine, N=60;
risperidone, N=49; quetiapine, N=36; or clozapine, N=6.
The rate of malformations in the exposed group was 0.9 %
compared to 1.5 % in an unexposed control group.

A Swedish Medical Birth Register study reported that
among 147 pregnancies with first trimester exposure to newer
antipsychotics, the rate of major malformations was 4.1 %
which was similar to the rate following exposure to older
antipsychotics [64].

A prospective observational cohort study from a German
teratology information service compared 561 pregnancies ex-
posed mostly to olanzapine or quetiapine with 284 pregnan-
cies with first trimester exposure to an older antipsychotic and
to a control group of 1122 unexposed pregnancies [65].
Although there was no statistically significant difference in
the rate of malformations between babies exposed to newer
compared to older medications, there was an increased relative
risk of malformation in babies exposed to newer drugs com-
pared to the unexposed control group (adjusted odds ratio
2.17, 95 % confidence interval 1.20–3.91). The authors noted
that this finding might be secondary to detection bias, as the
most common malformations were cardiac malformations,
mostly septal defects. Women taking antipsychotic drugs con-
sumed more alcohol and cigarettes, had higher BMIs, had
higher rates of unplanned pregnancies, had lower rates of folic

acid use, and were more likely to be taking additional
medications.

A study from The Australian National Register of
Antipsychotic Medication in Pregnancy reported a malforma-
tion rate of 5.6 % among 142 livebirths with monotherapy or
polytherapy exposure to newer antipsychotics, half of which
were quetiapine (N=74) [66]. There was no unexposed con-
trol group.

According to a Danish review of the published literature
through 2014 and of data from the Swedish Medical Birth
Register, the rates of malformations following first trimester
exposure to olanzapine (N=1090) or quetiapine (N=443) (as
monotherapy or polytherapy) were 3.5 % and 3.6 % respec-
tively, and were not significantly different from the back-
ground rate of malformations [67••].

Perinatal Complications

In the 2005 study from Canada, there were no differences in
gestational age at birth or in the rate of miscarriages or still-
births, but there was a higher incidence of low birth weight
babies in a group exposed to newer antipsychotics (10 vs 2 %)
[63]. In the German study, the rates of preterm birth in the
newer antipsychotic group was similar to the unexposed con-
trol group, while the rate was higher in the group exposed to
older antipsychotics (9.2 %, 8.7 %, and 15.7 % respectively)
[65]. The rates of neonatal complications were elevated in
both exposed groups compared to the unexposed controls
(older drugs 21.6 %, newer drugs 15.6 %, and controls
4.2 %). The Australian registry study reported that 18 % of
142 babies were born preterm, and that 43 % required special
care [66]. The concomitant use of mood stabilizers or high
doses of antipsychotics increased this likelihood.

In 2015, a systematic review and meta-analysis of the out-
comes associated with perinatal antipsychotic exposure from
13 cohort studies was published [68]. Antipsychotic exposure
was associated with an increased risk of major malformations
(with an absolute risk difference (ARD) of 0.03), heart defects
(ARD 0.01), preterm delivery (ARD 0.05), smallness for ges-
tational age (ARD 0.05), and decreased birth weight. There
was no significant difference in teratogenic risk between older
and newer antipsychotics. The authors stated that the data
were not sufficient Bto make any conclusions regarding the
causal relationship between antipsychotic exposure and preg-
nancy outcomes.^

A population-based cohort study from the Swedish
Medical Birth Register reported an increased risk of gestation-
al diabetes following exposure to an antipsychotic (adjusted
OR 1.77, 95 % CI 1.04–3.03) [69].

In 2015, a population-based cohort study compared mater-
nal and neonatal outcomes in a group of 1021 women taking
an antipsychotic medication compared to an unexposed con-
trol group that was matched using high dimensional
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propensity scoring to help adjust for confounding by indica-
tion [62]. There were no increased risks of gestational diabe-
tes, gestational hypertension, venous thromboembolism, pre-
term birth, smallness for gestational age, largeness for gesta-
tional age, or poor neonatal adaptation in the exposed group.
Most of the women were taking a newer antipsychotic, and
over half were taking quetiapine.

An increased summary odds ratio for malformations (sOR
2.03, 95 % CI 1.41–2.93) and for preterm birth (sOR 1.85
(95 % CI 1.20–1.86) was reported in a 2015 meta-analysis
for first trimester exposure to newer antipsychotics compared
to unexposed controls [70]. The results for malformations re-
flect the largest study included [65]. This study combined
multiple medications and did not adjust for confounding by
indication.

In 2011, the FDA updated the pregnancy section of the
labeling for all antipsychotic drugs regarding a risk of neonatal
complications following the third trimester exposure [71].
Neonatal complications included extrapyramidal signs, trem-
or, abnormally increased or decreased muscle tone, breathing
and feeding difficulties, sedation, and agitation. These com-
plications may resolve spontaneously or may require addition-
al hospital care.

Neurodevelopment

In a small US study of 22 mother-infant pairs exposed to older
and newer antipsychotics, scores on an infant development
scale were lower than in a control group of the offspring of
women who did not take antipsychotics, but the scores also
correlated with the severity of maternal illness [72]. The ma-
jority of women in both groups took other psychotropic med-
ications excluding anticonvulsants. In a study from China, 76
infants of mothers with schizophrenia who had taken a newer
antipsychotic during pregnancy were compared to an unex-
posed control group of 76 mother-infant pairs unexposed to
illness or medication [73]. There were no malformations re-
ported, and there was no difference in mean birth weight or
gestational age. More antipsychotic-exposed infants met
criteria for delayed development at 2 months than the controls,
but there were no differences at 12 months. Women in the
exposed group were less likely to take prenatal vitamins, more
likely to be overweight, and less likely to breastfeed. The
study did not adjust for tobacco and alcohol use among other
confounds.

Placental Transfer

Quetiapine has the lowest rate of placental transfer (23.8 %)
compared to the rates for olanzapine (72.1 %) and risperidone
(49.2 %) [74]. This information pertains to the second and
third trimesters.

Pharmacokinetics

Antipsychotic metabolism can change during pregnancy, so
close monitoring is recommended, with dose adjustments as
clinically indicated [22••].

Lactation

The data for antipsychotics is limited to case reports. Exposure
during pregnancy is greater than in breastfeeding so continu-
ing the original medication is recommended.

Summary on Antipsychotics

As the potential for weight gain with olanzapine is greater and
there is a higher risk of hyperprolactinemia with risperidone,
we recommend quetiapine as the first-line antipsychotic in a
woman trying to conceive. The choice of psychotropics in
pregnancy depends upon the clinical circumstances.

Pregnancy Registries

Women taking anticonvulsants or antipsychotics during preg-
nancy may be enrolled in the following registries:

1. North American Antiepileptic Drug (AED) Pregnancy
Registry: http://www.massgeneral.org/aed/

2. Europe and other continents: EURAP Registry
(International Registry of Antiepileptic Drugs and
Pregnancy): http://www.eurapinternational.org/about/
join

3. National Pregnancy Registry for Atypical Antipsychotics
(unexposed women may also enroll as controls): http://
womensmentalhealth.org/clinical-and-research-
programs/pregnancyregistry/atypicalantipsychotic/

Electroconvulsive Therapy

Electroconvulsive therapy (ECT) is a treatment option for
pregnant patients with severe mental illness. Conditions treat-
ed have included severe depression, mania, and psychosis,
especially if there is a high risk for suicide, violence, catatonia,
or neuroleptic malignant syndrome [15, 75]. ECT should be
considered when acute treatment is needed, particularly in the
setting of severe dehydration and malnutrition, and when the
patient refuses medication or fails to respond to it. Reviews of
cases published from 1941 to 2009 concluded that the risks of
adverse events in the gravida and the fetus were low [76, 77].
A 2015 review of reports in the literature from 1942 to 2013
found that there were 169 cases for which primary data were
available, while previous reviews had considered primary
cases and secondary reports [78]. After combining the diverse
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cases to calculate rates of adverse events, the authors conclud-
ed that ECT carried significant risks for the fetus; however,
case reports are subject to reporting bias and do not represent
all patients who were treated, especially those treated success-
fully. Combining them gives an inaccurate picture, and rela-
tive risk cannot be calculated without denominator-based
studies. We, along with other experts, consider ECT an option
in pregnancy with modifications in technique to minimize
complications for the gravida and the fetus [15, 75].

Conclusion

The management of women with bipolar disorder presents
challenges in pregnancy and postpartum. Given the high
rate of unplanned pregnancies, the time to start planning is
when a woman of reproductive age first presents for psy-
chiatric care. The postpartum period is a time of increased
risk for new-onset mental illness, and postpartum psycho-
sis may be the first episode of a bipolar disorder. Screening
for bipolar disorder will reduce the chances that the patient
will be misdiagnosed with unipolar depression and treated
with antidepressant monotherapy. We recommend holding
an informed consent discussion regarding pregnancy and
lactation as early in the treatment course as possible, ac-
cording to clinical considerations. Discontinuing or reduc-
ing medication can convert the stable patient to an unstable
patient. The changes in drug metabolism during pregnancy
can also lead to destabilization by reducing the effective
drug level. In order to prevent or attenuate this risk of
relapse, it is imperative that pregnant patients are evaluated
carefully and monitored closely throughout pregnancy and
in the first year postpartum.

We have reviewed the use of lithium, lamotrigine, valproic
acid, newer antipsychotics, and ECT. Valproic acid should
only be used if other treatment options are ineffective or if
the risk of discontinuing it is too high, and the rationale for
its use should be documented. Adequate control of the mood
disorder is of paramount importance, with treatment choices
made to provide the greatest benefit to the mother and child
while minimizing the potential risks.
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