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Introduction
Some limited data have encouraged most women and health

professionals to consider pregnancy protective against the
onset or recurrence of psychiatric disturbances.1 On the other
hand, there is evidence of a higher risk for mood disorders in
women during childbearing years,2 with peak prevalence oc-
curring between ages 25 and 44 years.3 This fact may suggest a
substantial number of new-onsets or recurrences of psychiat-
ric disturbances during pregnancy. In addition, some studies
and case reports have already shown a significant prevalence
of psychiatric disorders during pregnancy,4,5 particularly an in-
creased risk for relapse in psychiatric patients who discontinue
medication.6,7
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Although many physicians prescribe psychotropic drugs to
women during pregnancy, the Food and Drug Administration
(FDA) has not specifically tested or approved any of these
drugs for that purpose.8-10 Therefore, the real challenge for psy-
chiatrists is to balance the risk of exposure to the potential
teratogenic effects of psychotropic drugs versus the impact
that an untreated illness may cause on the obstetric outcome
and infant development.11-12

Use of psychotropic drug during pregnancy: weighing the risks
Some women who are currently taking psychiatric medica-

tion may ask about the risks and benefits of maintaining the
medication versus discontinuing the treatment. The putative
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impact of an untreated psychiatric disturbance has also been
raised as an important issue in several studies and during
reproductive psychiatry consultations.9,13 Clinicians and pa-
tients must know that no decision is risk-free, and the ultimate
goal is to limit the exposure to either the illness or treatment,
and help the patients to decide which path of exposure poses
the least risk.9,12

Risks of exposure to illness
The impact of a mood disorder (new onset or recurrence)

during pregnancy has been systematically assessed. Fac-
tors that may produce an increased risk for depression dur-
ing pregnancy include: (1) prior history of depression;14 (2)
younger age;15 (3) lack of social support;16  and (4) the pres-
ence of marital conflicts and ambivalence about the preg-
nancy.17 In addition, prospective data and review studies18,19

regarding the outcome of untreated depression during preg-
nancy have suggested a significant increase in the risk for
having low birth weight, preterm delivery and small-for-ges-
tational-age infants.

Other adverse conditions that are more likely to occur in-
clude: (1) poor maternal self-care and nutrition; (2) higher
exposure to alcohol, tobacco, and street drugs; and (3) sui-
cidal behavior. Therefore, prenatal exposure to an untreated
maternal mental illness may constitute the first adverse life
event for a child.12

Unplanned pregnancy is not unusual among women with
diagnosis of bipolar disorder,11 and the common tendency to
discontinue treatment abruptly in this situation may be del-
eterious. Recently Viguera et al7 assessed 101 women with
diagnosis of bipolar disorder (DSM-IV), and compared the
outcome of lithium discontinuation during pregnancy and
postpartum (n=42) with the outcome of nonpregnant bipolar
subjects (n=59) who discontinued medication. The similar re-
currence risks (52% and 58%, respectively) observed within
40 weeks after stopping lithium suggest that pregnancy is
unlikely to exert a significant protective or risk-enhancing ef-
fect. In addition, the recurrence rates were much higher post-
partum as opposed to the equivalent period for nonpregnant
women (weeks 41–64). Thus, the use of lithium prophylaxis in
late pregnancy or immediately after delivery has been encour-
aged and deserves further investigation.20-21 Viguera et al also
suggested that the risk for postpartum recurrence of bipolar
illness is greater after rapid (less than 2 weeks) discontinua-
tion of lithium therapy during pregnancy.22

Risks of exposure to psychotropic drugs
The risk for using psychiatric medication during pregnancy

include: (1) morphologic teratogenicity (the increased risk for
congenital malformations); (2) neonatal toxicity (due to direct
contact to the fetus via circulatory, respiratory, or gastrointes-
tinal routes); and (3) behavioral teratogenicity (defined as the
potential for longer term neurobehavioral sequelae).9,12

All psychotropic medications studied may cross the placenta
barrier with different patterns of passage.23 Overall, the out-

come of fetal exposure to the majority of psychotropic drugs
demonstrates that most of these agents exhibit a low risk for
morphologic teratogenicity.24-27 Most data, however, are still
insufficient, and can scarcely exclude the risk for major malfor-
mations, while the risk for minor malformations and
neurobehavioral sequelae is even less defined.

Antidepressants
Both prospective and retrospective studies have exam-

ined the risk for malformations after first trimester exposure
to tricyclic antidepressants (TCAs).28-30 More than 400 cases
of first trimester exposure to TCAs were pooled and exam-
ined, and this analysis showed no association with morpho-
logic teratogenicity.31 Although TCAs were examined as a
drug class (versus a more individualized analysis), neither
single study nor a series of studies supports an increased
risk for congenital malformations after early exposure to these
drugs.9 Nevertheless, several case reports have suggested
that the use of TCAs may cause certain perinatal symptoms,
including jitteriness, irritability, functional bowel obstruc-
tion, and urinary retention.32

Existing information regarding the exposure to other antide-
pressants during pregnancy is based mostly on fluoxetine
data, including postmarketing surveillance register (Eli Lilly
and Co. 1996),9 and some prospective data.33 Data from ap-
proximately 1,100 fluoxetine exposed children showed no in-
creased risk for congenital malformation compared to the gen-
eral population. Chambers et al34 studied 228 women exposed
to fluoxetine and a control group (n=254) exposed to non-
teratogenic agents. Although no higher rates of major malfor-
mations were noted among children exposed to fluoxetine, the
study described a greater occurrence of minor abnormalities,
along with a greater frequency of admissions to special care
nurseries. Methodological difficulties, however, restrict the
interpretation of these findings. For example, the study de-
sign did not distinguish the effects of exposure to depression
from drug exposure. In addition, some raters were not blind to
maternal treatment status.

Cohen et al recently reviewed some obstetrical and neona-
tal records of 64 newborns with histories of early and late
fluoxetine exposure during pregnancy.24 This study was not
designed as a controlled study of the incidence of congeni-
tal malformations associated with exposure to fluoxetine, but
to examine the relative impact of fluoxetine exposure during
pregnancy as a function of exposure timing (i.e. early versus
late). Several characteristics were investigated such as dose
and duration of fluoxetine exposure, exposure timing — early
versus late —, the use of other psychotropic drugs during
pregnancy, and delivery at tertiary versus community hospi-
tals. Outcome variables included 5-minute APGAR scores,
admission to Special Care Nursery (SCN) for any length of
time, and timing of discharge from the hospital (with or with-
out the mother). The results have demonstrated no differ-
ences between the early and late exposed infants with re-
spect to gestational age at delivery, birth weight, APGAR
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scores or timing of maternal-infant discharge. Later trimester
exposure to fluoxetine was associated with a greater fre-
quency of admission of infants to SCN (18.9% versus 9.1%)
and newborn complications (e.g. transient tachycardia and/
or tachypnea, agitation, infant jittery) — 30.2% versus 9.1%
—, compared to those with early trimester exposure to the
medication. It is important to note that the study was retro-
spective in nature with a relatively small number of cases. In
addition, the authors were unable to control relevant factors
including the severity and duration of depression during
pregnancy, prenatal exposure to psychotropic and
nonpsychotropic drugs, and the potential biases of clini-
cians and institutions with which mothers-newborns were
affiliated. As a result of the latter, different rates of SCN
admissions under the same neonatal circumstances may have
occurred.

Nulman et al35 noted no differences in global IQ, language
development, or behavioral development in children (up to 4
years of age) prenatally exposed to TCAs (n=80) and
fluoxetine (n=55) compared with a nonexposed control group
(n=54).

To date, few data exist regarding safety of using other
selective serotonin reuptake inhibitors (SRRIs) during preg-
nancy, such as paroxetine, fluvoxamine, or sertraline hydro-
chloride.  Kulin et al36 have examined the occurrence of major
malformations in 267 children prenatally exposed to differ-
ent SSRIs (fluvoxamine, paroxetine, and sertraline) compared
with 267 controls. There were no differences between the
groups regarding the occurrence of major malformations,
miscarriages, stillbirths or prematurity. Birth weights of ex-
posed children and controls were similar when they were
compared. Kent & Laidlaw37 studied the occurrence of tran-
sient neonatal difficulties after prenatal exposure to sertraline,
and reported no clinically significant abnormalities. Ericson
et al38 investigated delivery outcome in 375 women after the
use of citalopram during pregnancy, and reported no increase
in congenital abnormalities.

Overall, there is no evidence that the exposure to TCAs or
SSRIs (as a class) increases the risk of major physical malforma-
tions, significant neonatal complications, or long-term impair-
ments in neurobehavioral development.

Mood stabilizers

Lithium
The first reports from the International Register of Lithium

Babies described significant rates of cardiovascular malfor-
mations in infants prenatally exposed to lithium, particularly
Ebstein’s anomaly.39 This malformation is characterized by right
ventricular hypoplasia and congenital downward displacement
of the tricuspid valve into the right ventricle. The Register
had methodological limitations with an inherent bias toward
overreporting of adverse outcome. Thus, a 10-to-20-fold in-
crease in risk for Ebstein’s anomaly was described, compared
to the estimated risk for the general population (1/20,000).

However, a more recent review showed a smaller relative risk
for this congenital malformation while using lithium (1/2,000
to 1/1,000 or between 0.05% to 0.1%), which also represents a
relatively small absolute risk.40 To the current knowledge, there
is only one study in which the impact of exposure to lithium
therapy during pregnancy on long-term neurobehavioral de-
velopment was examined. The findings of that study revealed
no significant behavioral problems.41

Anticonvulsants
Carbamazepine exposure during pregnancy (first semes-

ter) is associated with a two-fold increase in risk for major
malformations, particularly spina bifida (at a rate of 1%).42

The occurrence of  “anticonvulsant face” (mid-face hypo-
plasia with short nose with anteverted nostrils and long up-
per lip) has also been described in newborns exposed to
carbamazepine during pregnancy. The use of valproic acid
during pregnancy has been associated with craniofacial ab-
normalities, heart defects, deficiency of long bones and dig-
its and syndactyly.43 The estimate risk for neural tube de-
fects ranges from 3% to 6%. In addition, case reports sug-
gest an increased frequency of autism after first trimester
exposure to valproic acid.44

The combination of two or more anticonvulsants appears to
increase the risk for congenital malformations, perhaps due to
higher maternal plasma drug levels.45 Existing data are not de-
finitive with respect to teratogenic risks associated with new
anticonvulsants (e.g. lamotrigine and topiramate).

Antipsychotics
A meta-analysis describing teratogenic risk associated with sev-

eral psychotropic drugs, including antipsychotics, noted a higher
risk for congenital malformations after first trimester exposure to
low potency neuroleptic agents.31 Conversely, a small retrospec-
tive study found no association between fetal exposure to halo-
peridol and resultant congenital deformations.46 Definitive studies
on congenital malformations associated with prenatal exposure to
atypical antipsychotic drugs (e.g. risperidone, olanzapine,
clozapine) are lacking. There were no abnormalities reported among
7 infants prenatally exposed to risperidone.47 Also, there have
been sparse case reports of clozapine use during pregnancy (in
schizophrenic patients),48 with no congenital malformations ob-
served. The occurrence of long-term behavioral sequelae associ-
ated with prenatal exposure to antipsychotics remains unclear.9

Benzodiazepines
There are a large number of benzodiazepines available in the

market but data on potential teratogenicity is quite limited, re-
stricted mostly to the oldest ones.

Hartz et al49 found no evidence of birth defects in infants
prenatally exposed to chlordiazepoxide. Preliminary studies
have shown an increased risk for oral clefts due to prenatal
exposure to diazepam.50 Recently, a meta-analysis study sug-
gested, on the basis of pooled data from case-control studies,
that there was a significant increased risk for oral cleft defects
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over the general population, although the absolute risk re-
mained remarkably small.51 A follow-up study of 276 newborn
infants after a first trimester exposure to alprazolam found no
evidence of increased malformations compared to the general
population.52 A limited surveillance study revealed 3 birth
defects among 19 pregnant women exposed to clonazepan.53

Finally, there are no consistent data supporting a significant
impact of prenatal exposure to benzodiazepines on
neurobehavioral development.9

General recommendations
Formulation of treatment guidelines for psychotropic agents

during pregnancy is complex, and may include: (1) the severity
of underlying psychiatric disorder; (2) available data regarding
reproductive safety of a medication; and (3) the willingness of
patients to tolerate symptoms in an effort to avoid drug expo-
sure and/or further breastfeeding.54

Different situations must be taken into account:

Pre-pregnancy consultation for women who are currently
taking medications

The American Academy of Pediatrics55 recommends the
daily consumption of 400 µg of folic acid when planning to
start a pregnancy, to minimize certain risks for birth defects.
Clinicians should investigate any evidence of seasonal varia-
tion in previous episodes of illness to better plan the timing
for contraception and subsequent childbirth. The clinician
should document the discussion and education of the pro-
spective parents about the patient’s severity of illness, po-
tential adverse effects for the fetus and the neonate while
maintaining or discontinuing psychotropic medication, and
the potential use and efficacy of nonpharmacologic treat-
ments (e.g., psychotherapy). Ultimately, clinicians must work
collaboratively with patients and their partners to come with
the safest decision based on available information and pa-
tients’ wishes.

Unplanned conception during treatment with psychotropic
medications

Over 50% of pregnancies are unplanned. Usually, at the
point of knowledge of conception, it is likely that the fetus
has already been exposed (8 to 9 weeks gestation). There-
fore, abrupt discontinuation of medication cannot reverse
this early exposure and may result in a higher risk for relapse
or withdrawal symptoms.56 The clinicians should always dis-

cuss risks and benefits of discontinuing medication. Women
with history of depression and long intervening periods of
well being may opt for discontinuing medication, although a
recurrence of symptoms during pregnancy may occur in more
than 50% of the cases; the risk for postpartum mood distur-
bance also increases.

A fetal cardiac ultrasound at week 18–20 for women with a
first trimester exposure to lithium during an unplanned preg-
nancy is recommended. Lithium maintenance throughout preg-
nancy and delivery should be considered for women with more
severe bipolar disorder.57 Of note, the reintroduction of lithium
after discontinuation during the first trimester does not appear
to be as protective against relapses as lithium maintenance
throughout the pregnancy.

In the case of lithium discontinuation, clinicians should
consider the use of antipsychotics and/or benzodiazepines in
the event of a clinical deterioration. It is not recommended to
switch from lithium therapy to anticonvulsants without previ-
ous history of successful treatment with these agents. Preg-
nancy is not the appropriate time to try out novel treatments.56

Conclusions
The use of the current FDA classification for teratogenic risks

does not provide practitioners with accurate information. In
fact, the FDA subcommittee is actively working on this issue,
and the current classification may be replaced by narrative state-
ments that summarize and interpret available data regarding
teratogenic risks.55

On the other hand, clinicians should be encouraged to use
psychotropic medication during pregnancy when the poten-
tial risk for the fetus from drug exposure is outweighed by
the risk of an untreated maternal psychiatric disturbance.
Coordinated care involving the patient and her partner, ob-
stetrician and psychiatrist is essential, as it is careful medi-
cal record documentation.

Finally, other issues not addressed in this review must be
discussed during pre-pregnancy and prenatal psychiatric
consultations, such as (1) prophylactic treatment strategies
for women at high risk for postpartum mental disease exacer-
bation, and (2) evaluation of risks/benefits of different psy-
chotropic drugs for women who wish to breastfeed.
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